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ABSTRACT
Two natural biopesticides, (Boxus chinensis oil and precoceneII) were tested
against 10 days-old larvae of the red palm weevil, Rhynchophorus ferrugineus. The
two biopesticidse had toxicological and pathological effects on Rh. ferrugineus larvae.
The toxicity effect of B. chinensis was more than precoceneII against Rh. ferrugineus.
In order of toxicity the LC50 of B. chinensis was 0.68% while the LC50 of precoceneII
was 1.36%. On the other hand the mid-gut tissues of the 10days old larvae were
exhibited different histopathological lesions due to effect of B. chinensis. The
alterations included analyze and destroyed of epithelial cells, vaculation of cytoplasm
and dissolve of nuclei of the epithelial cells.
Keywords: Boxus chinensis oil, precoceneII, histopathology, biopesticide effect ,
Rhynchophorus ferrugineus .

INTRODUCTION
The red palm weevil Rhynchophorus ferrugineus is a serious pest of coconut
causing damage and often killing the palm trees in its prime of life. The hatched grubs
burrow into the trunk and feed on tissue of the stem. The larvae and adult emergence
within the same stem allow successive generations. R. ferrugineus (oliver) is a
devastating insect pest of date palm in the Arabian Gulf region. It was reported on date
palm, for the first time, from the United Arab Emirates in the mid-1980s, then its
reported distributed expanded its range westwards until it reached Egypt in 1992
(Saleh, 1992; Cox, 1993).
The histopathological changes induced by different plant extracts on different
insects were documented by many authors (Lusis, 1963; Abo El-Ghar et al., 1994;
Ramanthan et al., 1997; Magd El-Din, 1999; Abdel-Ghaffar, 2004; & WanderleyTeixeir et al., 2006). However, little work has been got on the insecticidal effect
against the insects larval mid-gut.
The conventional pesticides are costly and result in problems of residues,
resistance, pollution and health hazards. Therefore, the biologist diverted their
attention to investigate the feasibility of new generation more safety of biopesticides
like natural oils, pathogenic bacteria, IGR,s pheromones, nematode and marine toxins.
Many investigations have been conducted on the antifeedant effects, growth inhibition
and abnormal development in various insects caused by using natural insecticides
including Boxus chinensis oil and precoceneII (Schmutterer, 1984; Nassar1995 and
Bream et al, 2001). B. chinensi oil and precoceneII as well as natural extracts are
powerful insect antifeedant and repellents (Butterworth and Morgan, 1968; Zanno et
al., 1975). They may also disrupt growth, inhibit moulting (Koul, 1984; Garcia and
Rembold, 1984; Dorn et al., 1986) and oogenesis (Steets, 1976; Rembold; Sieber,
1981 and Senthilnathan and Sehoon, K. (2005)).
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The objective of the present work was mainly to determine the efficacy, in the
laboratory, of Boxus chinensis oils and precoceneII for disrupting growth and
development of Rh. Ferrugineus larvae. Also to study the histopathlogical effects of
Boxus chinensis oils on the mid-gut larvae.
MATERIALS AND METHODS
The experimental insect.
In the present study the larvae, pupae and adults were collected from large
cavities of infested date trees in Al-Dawaser Valley region of Saudi Arabia, these trees
received no chemicals such as insecticides. Using sugarcane as food, laboratory
culture of Rh. ferrugineus was established according to methods of Nassar and
Abdullah (2001).
Bioassay and administration of chemicals:
Boxus chinensis and precoceneII were bioassayed against Rh. ferrugineus. The
purified compounds of Boxus chinensis oils(dissolved in water) and precoceneII
(dissolved in acetone) were obtained from "Sigma Chemical Company". Five
concentrations were prepared from Boxus chinensis oil and PrecoceneII: 0.25, 0.5,
0.75, 1.0 and 1.25% after preliminary tests against of Rh. Ferrugineus larvae. Three
replicates contain 15 larvae (10 days old) each was topically treated with the different
concentrations of each compound. Parallel to treated replicates the control replicates
were prepared without any treatment. All treated and control insects were kept at 37 ±
2 Cº and 50 ± 60% RH.
Statistical analysis of data:
Percentages of the larval mortalities were observed during the larval period, and
were calculated as suggested by Jimenez-Peydro et al. (1995). Data obtained were
analyzed by the Students t-distribution and refined by Bessel correction (Moroney, 1956).
Histopathological studies:
Treated larvae with Boxus chinensis oil and the untreated larvae of the red palm
weevils were dissected in Ringer’s solution. The midgut was isolated and fixed in Bouin’s
solution then embedded in paraffin. Many sections were obtained and stained with
haematoxyline and eosin according to method of Drury and Wallington, (1980).
RESULTS AND DISCUSSION
Lethal effects of Boxus chinensis oil and precocene II:
Lethal action of Boxus chinensis oil and precoceneII against the 10-days larvae
of Rhynchophorus ferrugineus was shown in Fig. (1). According to the obtained data,
larval mortalities were increased in an ascending course by increasing concentration
levels. Good evidence for the total mortalities, where it was 78% at the highest
concentration (1.25%) of the Boxus chinensis oil and 8% at the lower concentration
(0.25%). PrecoceneII caused 45% and 00 which exhibited the lethal action with the
application of the same previous concentrations. Depending to the recorded data in the
present work of Boxus chinensis oil and precoceneII against 10-days old larval instars
of Rhynchophorus ferrugineus, it was found that LC50 of Boxus chinensis was 0.68%
and of precocene II 1.37%. El-Sherif et al. (1994) reported LC50 A. nobilis was 1.05
ppm against 1st instar larvae of Pectinophora gossypiella and Erias insulana which
lower than our finding. This may due to the different in species and instar ages.
Lethality effect of plant oil suggested due to its active contents, which may disrupt the
metabolism by increasing of malate dehydrogenase enzyme against many insect larvae
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(Mostafa et al. 1995). On the other hand precoceneII was found less toxic (LC50 2.6%)
than B. chinensis oil. Similar results were obtained by Heyde et al. (1983) who
reported that neem extract was effective only at the high concentration (1-50%)against
the Homopteran insects. Boxus chinensis oil may affect the neuroendocrine system of
insects which affect the production of ecdysone and consequently disturb the moulting
process and finally cause insect death (Gujar and Mehrotra, 1983 and Mostafa et al.,
1995). In addition the higher toxicity of Boxus chinensis oil than precoceneII may be
due to the effect of some insecticides as a gangalion poisons which inhibit
cholenestrase enzyme for regulate insect metabolism (Naqvi et al., 1992).
Fig. (1): Toxicity of B. chinensis oil and precoceneII on the 10-days old larval instars of the red palm
weevil Rhynchophorus ferrugineus

%M.B. chinensis: % of larval mortality by effect of Boxus chinensis oil
%M.PrecoceneII % of larval mortality by effect of precoceneII

Histopathological study:
The obtained results were revealed that, larval mortalities by the effect of
Boxus chinensis oil more than precoceneII. Therefore alimentary canal of the larvae
treated with B. chinensis was dissected in order to complete the histopathological
study. The midgut of the 10 days old larvae of the red palm weevil Rhynchophorus
ferrugineus divided into three regions(Midgut-1, midgut-2, and midgut-3). Midgut-1
contains epithelial cells and regenerative cells (Fig.A). The interior surface of the
epithelial cells provided with borders. The epithelial cells rest on a basement
membrane. Midgut-2 the longitudinal muscle layer appears externally followed by an
internal circular muscle layer. The caecal pouches are thrown into folds directed to gut
lumen as illustrated in Fig. (B). Where the muscle layer appeared detached from the
gut wall. Also the disappeared of cell boundaries between epithelial cells,
vacuolization, shrinkage of the epithelial cells. The transverse sections of the treated
midgut-2, revealed that the nuclei moved toward the distal part of the epithelial cells
and the nuclear membrane disappeared. Also, the cytoplasm of the columnar epithelial
cells appeared less condensed at the basal part of the columnar cells. As shown in Fig.
(C), degeneration of the epithelial cells of the midgut-3 is clearly noted in the larvae
treated with B. chinensis oil. In addition the nuclei lose the nuclear chromatin granules
and the peritrophic membrane appeared wrinkled and vacuolated.
The present work showed that the B. chinensis oil caused histopathological
changes in the midgut of the 10 days old larvae of Rhynchophorus ferrugineus larvae.
These changes included degeneration, vaculation and shrinkage of the epithelial cells,
movement of nuclei twords the apical part of the cell, vaculation of peritrophic
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membrane and detachment of muscle layers. On the other hands, the midgut-1 (A2) of
Rh. ferrugineus larvae treated with Boxus chinensis oil showed a hazard appeared in
the elongation and deatachment of epithelial cells from the basement membrane, these
distortions was either shredding or completely degenerated. Also, Fig. B2 of midgut-2
of treated larvae showed disorders as the previous characters. The obtained results
revealed that midgut-2 and midgut-3 were affected more than midgut-1. Similar result
was obtained by using different plant extracts against different insects as well as
Abdel-Ghaffar (2004) who discussed the disorders effect of Margosan-0 combined
with sesame oil against the berseem hopper Euprepocnemis plorans and WanderleyTeixeir et al. (2006) who descriped the midgut and the pyloric valve alterations of the
orthopteran, Tropidacris collaris. Hussein et al.(1994) mentioned that the effect of
plant extracts on midgut of Erias insulana may due to digestion and absorption of
plant oil. On the other hand Ahmed (1995) reported that histopathological effect oil
extract of chamomile plant was produced enlargement of epithelial cells, appearance
of vacuoles at the apical part of the cell and destruction of the peritrophic membrane
of Culex pipiens larvae. Nasiruddin and Mordue (1993) studied the histological and
ultrastructure changes caused by azadirachtin on the midgut of locust. His findings
revealed necrosis of epithelial cells, enlargement of cytoplasmic inclusions and small
sized striated borders. Various aspects of histopathology in the midgut of locust
Heteracris arnulosa caused by neem seed extract were discussed by Naqvi et al (1994).
These results agree with the finding of Ruscoe (1972) during his studies that
antifeedants have growth disruption effects on insect organs, while Rembold et al.
(1988) confirmed that Azadirachtin a good factors for tissue specific in corporation in
Malpighian tubules of Locusta migratoria. Zudaire et al. (1998) cleared that, the gut
of locusts disturbed and showed disrupter in the endocrine cells as affected by food
nutrient content, insect age and stage. On the other hand, Abo El-Ghar et al. (1994)
provided histological effects of abmectin on mid-gut of Spodoptera littoralis which
had similar hazard shredding and erosion on the lining epithelium. Also, Magd El
Dein (1999) has discussed the toxicological and histological effects of lemon grass;
Cymbopogen citrates on Agrotis ipsilon showed the same previous histological
alterations.
REFERENCES
Abdel-Ghaffar A.A. (2004). Phagodetervency induced by Margosan-0 as compined
with sesam oil against the berseem hopper Euprepocnemis plorans (charp)
(Orthoptera: Acididae). J. Egypt. Ger. Soc. Zool., (43E) 69-86.
Abo El-Ghar, G.; Radwan, H., El-Bermawy, Z. and Zidan (1994). Histological effects
of abmectin on the mid-gut of Spodoptera littoralis (Lepidoptera, Noctuidae)
larvae. Bull. Ent. Soc. Egypt. Econ. Ser., 21: 41-45.
Ahmed, F.A. (1995). Safety and efficiency of natural and synthetic insecticides used
in the control of culicine mosquitoes in Egypt. Ph.D Thesis, Fac. Sci., Zagazig
Univ., Egypt.
Beentije, HJ. (1994): Kenya trees and lianas. Nat. Mus. Kenya, Nairobi, 732pp 144146.
Bhren, W. and Karber, G. (1953). Determination of LD. Arch. Exp. Path. Pharm., 2:
177-207.
Bowers, WS., Ohta, T., Cleere, JS. and Marsella, PA. (1976). Discovery of insect antijuvenile hormones in plants. Science; 193: 542pp.

48

Toxicolog. and histopath. studies of B. chinensis oil and precocene II on larvae of the red palm weevil

49

Bream, A.S.; Ghoneim, K.S.; Tanani, M.A. and Nassar, M.M. (2001). Evaluation of
the plant extracts, Azadirachtin and Jojoba oil, on the red palm weevil
Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curulionidae). Sec. Int.
Conf. Date Palms, Fac. Agric. Al-Ain, UAEU. 25-27 March.
Butterworth, JH. and Morgane, ED. (1968). Isolation of a substance that suppresses
feeding in locusts. Chem. Comm., 8: 23-24.
Cox, M.L. (1993). Red palm weevil, Rhynchophorus ferrugineus, in Egypt. FAOPlant, Prot. Bull., 41 (1):30-31.
Dorn, A.; Rademacher, J.M. and Sehn, E. (1986). Effects of azadirachtin on the
moulting cycle, endocrine system, and ovaries in last instar larvae of the milk
weed bug Oncopeltus fasciatus. J. Insect. Physiol., 32:231-238.
Drury, A.R. and Wallington, E.A. (1980): Carleton's histological techniques 5th ed.
Oxford University Press. London; pp. 140.
El-Sherif, L.S.; Hussein,M.A.; Hafez, S.E. and hewady, M.A. (1994). Efficiency of
certain plant oil extracts against newly hatched larvae of Earias insulana (Boisd)
and Pectinophora gossypiella (Saunders). J. Fac. Edu., 19: 131-137.
Garcia, E.D.S. and Rembold, H. (1984). Effect of azadirachtin on ecdysis of Rhodnius
prolixus. J. Insect. Physiol., 30:939-941.
Gujar, G.T. and Mehrotra, K.N. (1983). Biological activity of neem against the red
pumpkin beetle, Aulacophora foveicollis. Phytoparasitica, 16:293-302.
Heyde, J.; Saxena, R.C. and Schmutterer, H. (1983). Neem oil and neem extracts as
potential insecticides for control of hemipterous rice pests. Proc. 2th Int. Neem
Conf. Rauischholzhausen, 377-390.
Hussein, M. A.; Hafez, S. E.; El-Sherif, L. S. and Hewady, M. A. (1994).
Histopathological effects of chamomile against larvae of spiny bollworm, Earias
insulana (F. Noctuidae: Lepidoptera). J. Fac. Educ., 19: 178-200
Jimenez-Peydro, R.; Gimeno-Martos, C.; Lopez-Ferrer. J.; Serrano-Delgado. C. and
Moreno- Marif (1995). Effects of the insect growth regulator, cyromazine, on
the fecundity, fertility and offspring development of Mediterranean fruit fly,
Ceratitis capitata Wied (Dip., Tephritidae). J. Appl. Ent. 119:435-438.
Koul, O.; Amanai, K. and Ohtaki, T. (1987). Effects of azadirachtin on the endocrine
events of Bombyx mori. J. Insect Physiol., 33:103-108.
Lehane, MJ. and Billingsley, PF. (1996). Biology of the insect midgut. London,
Chapman and Hall.
Lusis, O. (1963). The histology and histochemistry of development and resorption in
the terminal oocytes of the desert locust Schistocerca gregaria. Quart. J. Micr.
Sci.; 104: 57-68.
Magd El-Din, M. (1999). Toxicological and histological effects of the essential oil of
lemon grass; cymbopogen citrates on Agrotis ipsilon Hufn (Lepidoptera:
Noctuidae). J. Union Arab Biol.; 12: 145-156.
Moroney, MJ. (1956). Facts from figures (3rd ed). Penfuim Books Ltd, Harmond
Sworth, Middlesex, pp228.
Mostafa, Z.K.; El-Sherif, L.S. and Hewady, M.A. (1995). effect of certain volatile
plant oils on the activity of malate dehydrogenase and malic enzyme in
Pectinophora gossypiella (Saunders) and Earias insulana (Boisd) larvae
(Lepidoptera-Noctuidae). J. Egypt Ger. Soc. Zool., 17(E): 13-25.
Naqvi, S.N; Raza, S. and Khan, M.F. (1992). Toxicity of neem extract fraction against
mango leaf hoppers Amritodus atkinsoni in comparison with dimethoate and
their effect on some enzymes Proc. Pakistan Cong. Zool., 12: 477- 486.

50

Mohammed A.R. Abdullah

Naqvi, S.N ; Tabassum, R.; Azmi, M.A.; hafez, A.; Tariq, R.M. and Rashid, N.
(1994). Histopathological effects of danitol (Fenpropathrin) and neem fraction
on grasshopper, Heteracris annulosa (Wak) gut and changes in enzyme pattern,
Proc. Pakistan Congr. Zool., 14: 2532.
Nasiruddin, M. and Mordue, A.J. (1993). The effect of azadirachtin on the midgut
histology of the locust, Schistocerca gregaria and Locust migratoria. Tissue and
cells, 25(6): 875-884.
Nassar M. I. (1995). The Potential of some juvenoids precocenes and botanical
extracts, for the control of the false stable fly, Muscina stabulans (Fallen)
(Diptera – Muscidae). Ph.D. Thesis Entomol. Dept. Fac. of Scie. Cairo Univ.
Nassar, M.M.I. and Abdullah, M.A. (2001). Evaluation of Azadirachtin for the control
of the red palm weevil Rhynchophorus ferrugineus (Oliv.) (ColeopteraCurculionidae). J. Egypt, Ger. Soc. Zool., V (36)163-173 pp.
Pimentel, D. (1981). An overview of integrated pest management. Dept. Ecol. And
Systematics, Cornell Univ., Ithaca, NY, 52p.
Ramanthan, B.; Rajasekara P.M.; Subhanayakam, S. and Selv, S. (1997). Studies on
the effects of leaf extract of Pongamia globron on histological changes of
accessory reproductive gland in the adult male Periplanela Americana.
(Orthoptera: Blattidae). J. Ent. Biol.; 18(4): 365-370.
Rembold, H. and Sieber, K.P. (1981). Inhibition of oogenesis and ovarian ecdysteroid
synthesis by azadirachtin in Locusta migratoria migratorioides. Z. Naturf.,
36:466-469.
Rembold, H.; Muller, T. and Subrahmanyan, B. (1988). Tissue specific incorporation
of Azadirachtin in the malpighian tubels of locusta migratoria zeit. Fur. Natur.
Bio.; 43(11-12): 903-907.
Ruscoe, CNE. (1972). Growth disruption effects of an insect antifeedant, Nature New
Biol., 236: 159-160.
Saleh, M.R.A. (1992). Red palm weevil, Rhyncophorus ferrugineus Oliver is first
record in Egypt and introduced in African continent. List No. 10634 Africa:
Collection No. 22563. Int. Institute of Entomol., London.
Schmutterer, H. and Ascher, K.R.S. (1984). Natural Pesticides from the Neem Tree
Azadirachta indica A. juss., and other Tropical Plants. Proc. 2nd Int. Neem
Con. Reuischholzheusen, 25-28 May 1983, GTZ, D-6236 Eschborn 1.
Senthilnathan, S. and Sehoon, K. (2005). Effects of Melia azedavach L. extract on the
teak defoliator Hyblaea puera (Lepidoptera: hyblaeidae). Crop Prot., 10: 1-5.
Steets, R. (1976): The effect of a purified extract of the fruits of Azadirachta indica on
Leptinotarsa decimlineata. Z. Angew. Entomol., 82: 169-176.
Tahir, S.; Anwar, T. and Naqvi, S.N. (1992). Toxicity and residual effects of novel
pesticides against rice weevil, Sitophilus oryzae (L.)(Coleoptera- Curculionidae).
Pakostan J. Zool., 24 (2): 111 – 114.
Wanderley-Teixeir, V.; Teixeria, CA.; Cunha, M.F.; MCK, Costa, LSF, Veiga and
Oliveira, VJ. (2006). Histological description of the midgut and the pyloric value
of Tropidacris collaris stoll. 1813 (Orthoptera: Romaleidae Braz. J. Biol.; 66:
1045-1049.
Zanno, P.R.; Miura, E.; Naknishi, K. and Elder, D.L. (1975). Structure of the insect
phagorepllent azadirachtin. J. Amer. Chem. Soc., 97:1975-1977.
Zudaire, E.; Simpson, S.J. and Mountuenga, L.M. (1998). Effects of food nutrient
content, insect age and stage in the feeding cycle of diffuse endocrine cells in the
locust gut. J. Exp. Boil.; 201: 2971-2979.

50

Toxicolog. and histopath. studies of B. chinensis oil and precocene II on larvae of the red palm weevil

A1

N

Rg.C

E.C.

S.B
Fig. (A1): T. S. of the midgut-1 of control Rh. ferrugineus larva (H/E X200).

A2
Rg.C
D.M.L

T
S.B
Lu
N

Fig. (A2): T. S. of the midgut-1 of Rh. ferrugineus larvae treated with Boxus
chinensis oil (H/E X 200).
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Fig. (B1): T. S. of the midgut-2 of control Rh. ferrugineus larva. (H/E X200).
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Fig. (B2): T. S. of the midgut-2 of Rh. ferrugineus larvae treated with Boxus
chinensis oil. (H/E X200).
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Fig. (C1): T. S. of the midgut-3 of of control Rh. ferrugineus larva (H/E X200).
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Fig. (C2): T. S. of the midgut-3 of Rh. ferrugineus larvae treated with Boxus chinensis oil. (H/E
X200).
B.M, Basement membrane; Caecal pouch(C.P); Circular muscle layer(C.M.L); Columnar epithelial cells (C.Ep.C); Detached muscle
layer (D.M.L); Epithelial cells (Ep. C); Fat bodies (F.B); Gastric caeca (G.C); Longitudinal muscle layer (L.M.L); Lumen (Lu);
malpighian tubules (M.T); Nucleus (N); Peritrophic membrane (P); Regenerative cells (Rg.C); Ruptured epithelial border (R.Ep);
Striated border (S.B); Tracheols (T); Vacuoles (V); Vacuole cells (V.C).
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ARABIC SUMMARY
دراﺳﺎت ﺗﻮآﺴﻴﻜﻮﻟﻮﺟﻴﺔ واﻧﺴﺠﺔ ﻣﺮﺿﻴﺔ ﺑﺘﺄﺛﻴﺮ زﻳﺖ ﻧﺒﺎت اﻟﺒﻮآﺴﺲ ﺷﻴﻨﻨﺴﺲ واﻟﺒﺮﻳﻜﻮﺳﻴﻦ 2ﻋﻠﻰ ﻳﺮﻗﺎت
ﺳﻮﺳﺔ اﻟﻨﺨﻴﻞ اﻟﺤﻤﺮاء ،رﻳﻨﻜﻮﻓﺮس ﻓﺮﻳﺠﻴﻨﺲ )أوﻟﻴﻔﺮ( ) ﻏﻤﺪﻳﺔ اﻻﺟﻨﺤﺔ  :آﻴﺮآﻠﻴﻮﻧﻴﺪى(
ﻣﺤﻤﺪ ﻋﺒﺪ اﷲ ﻋﻠﻰ
ﻗﺴﻢ ﻋﻠﻮم اﻟﺤﻴﺎة – آﻠﻴﺔ اﻟﻌﻠﻮم – ﺟﺎﻣﻌﺔ ﺟﺎزان  -اﻟﺴﻌﻮدﻳﺔ
ﺗﻢ اﺧﺘﺒﺎر اﺛﻨﺎن ﻣ ﻦ اﻟﻤﺒﻴ ﺪات اﻟﻄﺒﻴﻌﻴ ﺔ ،زﻳ ﻮت ﻧﺒ ﺎت اﻟﺒﻮآﺴ ﺲ ﺷﻴﻨﻨﺴ ﺲ واﻟﺒﺮﻳﻜﻮﺳ ﻴﻦ 2ﻋﻠ ﻰ
ﻋﻤ ﺮ ﻋﺸ ﺮة اﻳ ﺎم ﻟﻴﺮﻗ ﺎت ﺳﻮﺳ ﺔ اﻟﻨﺨﻴ ﻞ اﻟﺤﻤ ﺮاء ،رﻳﻨﻜ ﻮﻓﺮس ﻓ ﺮﻳﺠﻴﻨﺲ .وﻣ ﻦ اﻟﺪراﺳ ﺔ ﺗﺒ ﻴﻦ ان ه ﺬﻳﻦ
اﻟﻤﺒﻴﺪﻳﻦ اﻟﺤﻴﻮﻳﻴﻦ ﻟﻬﻤﺎ ﺗﺄﺛﻴﺮات ﺗﻮآﺴﻴﻜﻮﻟﻮﺟﻴﺔ وﻣﺮﺿﻴﺔ ﻋﻠﻰ اﻟﻴﺮﻗ ﺎت .وآ ﺎن زﻳ ﺖ ﻧﺒ ﺎت اﻟﺒﻮآﺴ ﺲ اآﺜ ﺮ
ﻓﺎﻋﻠﻴ ﺔ ﻣ ﻦ اﻟﺒﺮﻳﻜﻮﺳ ﻴﻦ 2ﻋﻠ ﻰ اﻟﺴﻮﺳ ﺔ .وﺑﺪراﺳ ﺔ درﺟ ﺔ اﻟﺴ ﻤﻴﺔ ﻓﻘ ﺪ وﺟ ﺪ ان اﻟﺘﺮآﻴ ﺰ اﻟﻘﺎﺗ ﻞ ﻋﻨ ﺪ ﻣﺴ ﺘﻮى
 %50ﻟﺰﻳ ﺖ اﻟﺒﻮآﺴ ﺲ ه ﻮ  % 0.68ﺑﻴﻨﻤ ﺎ آ ﺎن ﻟﻠﺒﺮﻳﻜﻮﺳ ﻴﻦ  .% 1.36وﻣ ﻦ ﻧﺎﺣﻴ ﺔ اﺧ ﺮى ﺑﺎﻟﺪراﺳ ﺔ
اﻟﺘﺸﺮﻳﺤﻴﺔ ﻟﺘﺄﺛﻴﺮ زﻳﺖ اﻟﺒﻮآﺴﺲ ﻋﻠﻰ اﻟﻴﺮﻗﺎت وﺟﺪ ان اﻟﻤﻌﻰ اﻟﻮﺳﻄﻰ ﻗﺪ ﺣﺪث ﻟﺔ ﺗﺸﻮهﺎت وﺗﻬﺘﻜﺎت .وﻗ ﺪ
اﺷﺘﻤﻠﺖ هﺬة اﻟﺘﺸﻮهﺎت ﻋﻠﻰ ﺗﺤﻠﻞ وﺗﺪﻣﻴﺮ اﻻﻧﺴﺠﺔ اﻟﻄﻼﺋﻴﺔ ،وآﺬﻟﻚ ﺣﺪوث ﻓﺠﻮات ﻓﻰ اﻟﺴ ﻴﺘﻮﺑﻼزم واﻳﻀ ﺎ
اﺧﺘﻔﺎء ﺑﻌﺾ اﻻﻧﻮﻳﺔ ﻓﻰ اﻟﺨﻼﻳﺎ اﻟﻄﻼﺋﻴﺔ.
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