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Abstract 

Although cause-of-death information on bottlenose dolphin Tursiops truncatus can be located in the 

literature, few citations include mortality data over a long period of time covering a broad geograph-

ic region. This study was organized to analyze all causes of sudden death for a captive female dol-

phin Turisops truncates which was recently died at Magic Land, Egypt. Post mortem examinations 

proved severe heamorrhage and congestion in internal organs. Bacterial examinations showed the 

tested internal organs according to their high incidence of pathogens were as follows: liver, lungs, 

bronchial lymph nodes, colon, stomach, spleen, kidneys, gall bladder, small intestine, trachea and 

heart. The main isolates were E – coli, Pseudomonas aeruginosa, Klebsiella pneumonia and Pas-

turella spp. Antibiotic sensitivity tests for the isolated micro organisms revealed that Garamycin (30 

ug) and Ampicillin (10 ug) were the most sensitive antibiotics of choice for isolated microorgan-

isms. Parasitological examinations of all organs revealed no presence of any adult parasites or its 

larval stages. Histopathological examination revealed congestion in pulmonary blood vessels of 

lungs, interstitial pneumonia with red hepatization. Liver showed congestion in hepatic blood ves-

sels and sinusoid accompanied with thickness in hepatic capsule and vacuolar degeneration and ne-

crosis in hepatocytes. Kidney showed shrinkage in glomeruli, other glomeruli showed hypercellular-

ity of glomerular tuft with severe interstitial hemorrhage in between renal tubules. Heart revealed 

edema and degeneration of some cardiac musculature. Intestine showed proliferation of goblet cells 

and infilteration with inflammatory cells associated with edema in the muscular layer. Spleen 

showed moderate depletion in lymphoid follicle.  
 

Key words: bottlenose dolphin, E. coli, Pseudomonas aeruginosa, Klebsiella pneumonia and Pas-

turella spp. . 

Introduction 

Bottlenose dolphins can be regarded as sentinel 

species of the oceans, providing an indication 

of disease processes and environmental prob-

lems (Bossart, 2006) that could affect marine 

animal and human health. 

Information on the causes of mortality of bot-

tlenose dolphins Tursiops truncatus over many 

years for a broad geographic region has been 

sparse. Most of the information in the literature 

on this topic is limited to mortality of bottle-

nose dolphins that involved periods of in-

creased mortality or descriptions of pathologic 

findings in small numbers of individuals 

(Lipscomb et al., 1996; Bossart et al., 2003; 

McFee and Osborne, 2004). 

 Several studies have described the presence of 

high levels of contaminants in bottlenose dol-

phins as a potential cause of reproductive stress 

and debilitative disease (Hansen et al., 2004; 

Houde et al., 2005; Wells et al., 2005). 

Bacterial diseases are major cause of death in 

marine mammals. Bacterial organisms might 

be considered as secondary invaders in con-

junction with parasitic, viral or traumatic inju-

ries. The inhibition of bacteria in the marine 

mammal's environment is one of the most im-

portant factors in maintaining marine mammal 

health in captivity (Moller, 2002). 

Bacterial infection of lungs in small Cetaceans 

is the most frequent systemic disease and is the 

most common cause of death, infection fre-
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quently occurs as a sequel to diseases that re-

sult in immunosupression, all form of diseases 

are seen from per acute hemorrhagic broncho-

pneumonia to chronic abscesstion (Sweenwey 

and ridgway,1975). Staphlococcus spp., strep-

tococcus spp. were isolated from cases suffered 

from pneumonia (Medway et al., 1973). Pseu-

domonas fluorescens was isolated as the causa-

tive agent of sudden death of captivate bottle-

nose dolphin (Tursiops truncatus) at Magic 

land, Egypt (Mohamed, 1999). 

 

Pathogenic strain of E. coli has been reported 

as causative agent of death in captivates bottle-

nose dolphin Tursiops truncatus at Magic land, 

Egypt. The histopathological effects on organs 

showed that interstitial pneumonia, granular 

degeneration in hepatocyte and sloughing of 

intestinal villi with necrosis and few lympho-

cytic infiltration in the epithelial lining 

(Mohmoud et al., 2001). Moreover, Klebsiella 

(Gram negative bacilli) was seen associated 

with pneumonia, encephalitis and ocular infec-

tions in marine mammals. Various species of 

Pseudomonas (gram negative bacilli) have 

been incriminated in causing bacterial disease 

in both pinnipeds and cetaceans. It is felt that 

this organism is an opportunistic pathogen 

which colonizes wounds and can lead to septi-

cemia (Moller, 2002). Staphylococcus aureus, 

Pseudomonas aeruginosa, and Burkhoderia 

pseudomallei have been known to produce sep-

ticemia and death, but they are usually associ-

ated with other predisposing diseases (Dierauf 

and Gulland, 2001; Fowler and Miller, 

2003). Bermudez et al., (2009) had defined 

Lobomycosis (lacaziosis) as a chronic, granu-

lomatous, fungal infection of the skin and sub-

cutaneous tissues that affects humans and 

members of the family Delphinidae caused by 

the noncultivable yeast-like organism (Lacazia 

loboi) of the order Onygenales. 

 

This study was aimed to investigate the cause 

for sudden death of captive female dolphin 

Turisops truncates which was recently died at 

Magic Land, Egypt. 

 

Material and Methods 

A – Material: 

An entertainment captive female dolphin 

Turisops truncates which was recently died at 

Magic Land, Egypt. 

Postmortem Examination: 

The whole carcass was examined for the cause 

of death and recorded any abnormal pathologic 

macroscopic criteria. 

Samples: 

I – Selective samples were taken from internal 

organs: lungs, trachea, heart, bronchial lymph 

nodes, liver, spleen, kidneys, stomach, gall 

bladder, small intestine and colon for bacterio-

logical, parasitological and histopathological 

examinations. 

II – Random samples from the frozen horse 

mackerel (food of dolphin) were also taken for 

examination. 

B – Methods: 

Bacteriological Examinations: 

Under complete sterilization collected swaps 

were cultured into nutrient broth at 37º C for 

24 hrs. and then sub-cultured into the follow-

ing (Difico) nutrient agar, 5 % sheep blood 

agar, Macconkey agar, Eosin Methylene blue 

plates, SS agar and XLD agar then biochemical 

tests were carried out as Indole production, 

Methyl red, Voges- proskawr, citrate, urease & 

sugar fermentation tests for identification of E. 

coli, Klebsiella pneumonia and Pseudomonas 

aeruginosa identified by API 20 NE according 

to the instruction of the Bio Merieux Compa-

ny. 

The obtained isolates were identified according 

to Quinn et al. (1994). 

 

Antibiogram Study: 

Drug sensitivity test of all isolated bacteria 

were done using standard disc technique ac-

cording Astenholz (2001) against eight differ-

ent chemotherapeutic agents. The biomerieux 

discs were used for in vivo assay namely eryth-

romycin (15 ug), Garamycin (30 ug), Kanamy-

cin (30 ug), Neomycin (30 ug), Oxytetracyclin 

(10 ug), Spectinomycin (10 ug), Ampicillin (10 

ug) and Naldixic acid (30 ug). 
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Bacteriological examination of fish feeding 

of the dolphin: 

Samples from liver, kidney, heart, spleen and 

muscles were aseptically streated on Tryptic 

soya agar and nutrient agar, incubated at 25º C 

for 18 - 24 hrs. Pure colonies were streated on-

to soft agar for further studies. Bacterial iso-

lates were identified according to Balows et 

al., (1992), Cowan and Steel (1993) and Ball-

er, (2004). 

 

Parasitological Examination: 

Several small samples from all organs were 

examined by dissecting microscope for the 

presence of adult parasites or their larval stages 

according to Kinne (1984). 

Small intestine and colon were opened and 

their contents were scraped. After complete 

thorough washing, several parts throughout the 

whole intestine and colon were taken and ex-

amined for the presence of adult worms.  

 

Histopathological Examination: 
Tissue specimens were taken from internal or-

gans: lungs, heart, liver, spleen, kidneys and 

intestine were collected from female dead cap-

tive dolphin at magic land Egypt. Then they 

were fixed in 10% formaline, dehydrated in 

ethyl alcohol, clearance in xylol, embedded in 

paraffin wax and sectioned at 4-5 µ thickness 

and stained with H&E according to Bancroft 

et al., (1999). 

 

Results 

Post mortem Examinations: 

The post mortem examination of recently dead 

dolphin registered severe heamorrhages in in-

ternal organs and severe congestion of blood 

vessels of all organs. 

Bacteriological Examinations: 

Results registered in Table (1) revealed that the 

main isolates were E. coli, Pseudomonas aeru-

ginosa, Klebsiella pneumonia and Pasturella 

spp. 

Table (1). Bacteriological examinations for the different organs of the dead female dolphin. 

T.No. of 

colonies 

Colon S. 
Int. 

Gall 
Blad. 

Stomach Kidney Spleen Liver L.N Trachea Lung M.O. 

4 - - - - - - 1 1 1 1 Klebsiella 

pneumonia 

4 - - - - - 1 1 1 - 1 Pasturella spp. 

5 1 1 1 1 - - 1 - - - E. coli 

6 1 - 1 1 1 - 1 - - 1 Pseudomonas 

aeruginosa 

19 2 1 2 2 1 1 4 2 1 3 Total 

Bacteriological examination of fish feeding 

of the dolphin: 

Examinations revealed no pathogenic isolates 

which might be the cause of dolphin death. 

Antibiotic Sensitivity Tests: 

As tabulated in Table (2) sensitivity tests for 

the isolated microorganisms revealed that 

Garamycin (30 ug) and Ampicillin (10 ug) 

were the most sensitive antibiotics of choice 

for isolated microorganisms. 

Table (2). Antibiogram of the isolated micro organisms from the dead female dolphin. 

Spectimo-

mycin 

Ampicillin Oxytetra- 

cyctin 

Gara- 

mycin 

Neomycin Kanamycin Erythro- 

mycin 

Naldixic 
acid 

Isolates 

- - - +++ + +++ - - E. coli 

- - - +++ - +++ - - Klebsiella pneu-

monia 

- ++++ ++ +++ - - - - Pasturella spp. 

- + - +++ + + - - Pseudomonas 

aeruginosa 
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Prasitological Examinations: 

Examinations of all organs revealed no pres-

ence of any adult parasites or its larval stages. 

Pathological Examinations: 

Lungs revealed congestion and thickening in 

wall of pulmonary blood vessel, red hepatiza-

tion and atelectasis involve most area of the 

lungs (alveoli are compressed into scarcely 

recognizable slites) (fig.1). Severe hemorrhage 

and interstitial pneumonia were observed 

(fig.2). Focal infiltration with inflammatory 

cells was seen also (fig.3). Few fibrin threads 

were observed. 

Liver showed congestion in hepatic blood ves-

sels and sinusoidal capilaries, thickness in he-

patic capsule, some hepatocytes revealed gran-

ular and vacuolar degeneration (fig.4), other 

hepatocytes showed necrosis, fibrous connec-

tive tissue proliferation in portal area were seen 

(fig. 5). 

Kidney showed severe interstitial hemorrhage, 

degeneration and necrosis in renal tubules (fig. 

6). Some tubules showed slouphing of some 

lining epithelium, renal glomeruli revealed 

proliferation and vacuolar degeneration of glo-

merular tuft capillaries, bacterial colonies were 

observed in glomeruli and tubules (fog. 7 

A&B).  

Heart showed congestion in myocardial blood 

vessels, severe hemorrhage in between cardiac 

muscle. Some myocardial muscles lost its stria-

tion with edema in between cardiac muscula-

ture (fig.8). Bacterial colonies were seen in be-

tween muscle fibers (fig. 9) and other colonies 

observed in blood vessel.  

Spleen revealed depletition in lymphoid folli-

cles with presence of bacterial colonies in be-

tween lymphoid follicles (fig.10). 

Intestine showed degeneration and necrosis in 

intestinal gland, infiltration with inflammatory 

cells in submucosa with goblet cells prolifera-

tion (fig.11). Congestion in intestinal blood 

vessels and hemorrhages and edema in muscu-

laries mucosa were seen (fig. 12).  

Fig (1). Lung of captive dolphin showed congestion and thickening in wall of pulmonary blood vessel and red hep-

atization and atelecasis. H & E (X400). 

Fig (2). Lung of captive dolphin showed severe hemorrhage and inter4stitial pneumonia. 

 H & E (X400).  

Fig (3). Lung of captive dolphin revealed severe congestion in pulmonary blood vessels and focal infiltration with in-

flammatory cells. H & E (X100). 

Fig (4). Liver of captive dolphin revealed thickness in hepatic capsule, vacuolar degeneration in hepatocyte and conges-

tion of the sinusoidal capillaries. H & E (X400).  
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Fig (5). Liver of captive dolphin showed congestion in hepatic blood vessels, fibrous connective tissue proliferation in portal area. 

H & E (X200). 

Fig (6). Kidney of captive dolphin showed interstitial hemorrhage in between renal tubule and necrosis in some renal tubule. H & E 

(X200). 

Fig (7 A &B). Kidney of captive dolphin showed complete sloughing of some lining tubular epithelium (A). Proliferation and vac-

uolar degeneration of glomeruli tuft capillaries (B) associated with presence of bacterial colonies in some glomeruli and tubule. H 

& E (AX200, BX 400).  

Fig (8). Heart of captive dolphin showed degeneration and edema in between myocardial muscle. H & E (X400).  

Fig (9). Heart of captive dolphin showed interstitial edema and presence of bacterial colonies in cardiac muscle. H & E (X200). 

Fig (10). Spleen of captive dolphin revealed depletion in lymphoid follicle with presence of bacterial colonies in between lymphoid 

follicle. H & E (X200). 

Fig (11). Small intestine of captive dolphin revealed proliferation in mucous producing cells, degeneration and necrosis in intestinal 

gland, infilteration with inflammatory cells in submucosa. 

H & E (X200). 

Fig (12). Intestine of captive dolphin showed congestion in intestinal blood vessels and edema in muscularies mucosa and inflamma-

tory cells infilteration. H & E (X200). 
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Discussion 

 Marine mammals are slightly susceptible to a 

wide variety of bacterial pathogens. Majority 

of the bacterial microorganisms reported by 

Carrasco et al., (2011) already existed in the 

natural environment and may be of the normal 

transient flora, some can also act as oppor-

tumistic agents causing disease in native popu-

lations or animals with compromised immune 

or nutritional status (Dunnet et al., 2001). 

Wayne and Thomas 2009 had agreed that bac-

terial infections accounted for the large majori-

ty of fatal infections and emaciation was the 

leading cause of noninfectious mortality. They 

added that bacterial infections were the only 

infectious causes of death for dolphins in the 

adult age class. Most of these were septicemias 

with the others being pneumonia, meningitis, 

myocarditis, peritonitis, enteritis, and placenti-

tis.  

Various species of Pseudomonas (gram nega-

tive bacilli) have been incriminated in causing 

bacterial disease in cetaceans and captive dol-

phin. It is felt that this organism is an oppor-

tunistic pathogen which colonizes wounds 

which lead to septicemia. Pseudomonas aeru-

ginosa had caused bronchopneumonia and 

multiple large cutaneous ulcers in Atlantic bot-

tlenose dolphins. The bacteria are known to 

progress deep into the cutaneous tissue, caus-

ing serious damage to the animal. Many times 

pseudomonas septicemia causes a characteris-

tic proliferation of gram negative bacilli into 

the wall of affected blood vessels. If affected 

animals develop a septicemia Watson et al., 

(2002). 

Concerning histopathological examinations 

which revealed Pneumonia with red hepatiza-

tion and atelectasis in alveoli of lung associat-

ed with severe hemorrhage and congestion of 

blood vessels, which was in accommodation 

with the results obtained by (Mahmoud et al., 

2001, Mohamed, 1999 and Christopher et al., 

2007) who defined Pneumonia as the most 

common pulmonary disease. Predominant iso-

lates were Escherichia coli, Pasteurella, Pseu-

domonas, Septicemia was encountered, also 

record pneumonia, fetal atelectasis, congestion, 

fibrosis and edema. Pneumonia may be at-

tributed to bacterial infection. Cetaceans are 

unusually prone to bacterial septicemia and 

may become septic and die within a few hours. 

In this study, liver showed congestion in hepat-

ic blood vessels and sinusoid, hepatocyte re-

vealed vacuolar degeneration, other necrosis 

were seen our result coordinate with the result 

obtained by (Mohamed et al., 1999 and Chris-

topher et al., 2007) which recorded bile duct 

hyperplasia, hepatocellular necrosis and hepati-

tis, vacuolar degeneration and centrilobular 

necrosis. 

 In the present study kidney revealed degenera-

tion and necrosis in tubule, atrophy in some 

glomeruli and hypercellularity in other, these 

accompanied by interstitial hamorrhage. Also 

recorded edema and degeneration in heart and 

proliferation in goblet cells of intestinal villi 

were observed in addition to infiltration with 

inflammatory cells in submucosa with edma in 

muscularies mucosa .This agree with 

(Christopher et al., 2007) were recorded tubu-

lar necrosis, and glomerular nephrosis, leuco-

cytic infiltration in small intestine, severe hem-

orrhage in organs . 

 Finally, we conclude that Pseudomonas aeru-

ginosa had caused severe pneumonia, hepatitis 

together with bacterial colonies in different 

organs and was the cause of death of the cap-

tive dolphin Tursiops truncates at Magic Land. 

Thus we advised those responsible of dolphins 

at Magic Land to avoid any source of human 

pollution which is the favorable condition for 

the flourishing and infection with Pseudomo-

nas aeruginosa to dolphin.  

 

References 

Baller NB. (2004). Bacteria from fish and oth-

er aquatic animals: A practical identification 

manual CABI publishing. 

Balows A, Truper HG, Dwokin M, Harder 

W. and Schleiher Kh (1992). 

The prokaryotes. Ahandbook on the biology of 

bacteria: echphysiology, isolation, identifica-

tion, application. 2nd Ed., Vol. II, Springer- 

veriag. New York, USA. 

Bancroft, D.J., Cook, C.H., Stirling, R.W. 



706 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                       pp. 700-  707 

and Turer, D.R.(1999) : Manual of histologi-

cal techniques and their diagnostic applica-

tions . Churchill Livingstone, Edinburgh. 

U.K . 

Bermudez L., Marie-Françoise Van 

Bressem, Oscar Reyes-Jaimes, Alejandro J. 

Sayegh, and Alberto E. Paniz-Mondolf. 

(2009). Infectious Lobomycosis in Man and 

Lobomycosis-like Disease in Bottlenose Dol-

phin, Venezuela. Emerging Diseases Vol. 

15,No.8: pp.1301 – 1303. 

Bossart, G. D, R. Meisner, R. Varela,M. 

Mazzoil, S. D. Mcculloch, D. Kilpatrick, R. 

Friday, E. Murdoch, B. Mase, and R. H. 

Defran. (2003). Pathologic findings in strand-

ed Atlantic bottlenose dolphins (Tursiops 

truncatus) from the Indian River Lagoon, 

Florida. Biological Sciences 66: 226–238. 

Bossart, G. D. (2006). “Marine mammals as 

sentinel species for oceans and human 

health”. Oceanography 19: 134–137. 

Christopher J. Bonar, Ernesto O. Boede, 

Manuel Garcı´a Hartmann, Joanne Low-

enstein-Whaley Esmeralda Mujica-

Jorquera and Scott V. Parish (2007) : A 

retrospective study of pathologic findings in 

the amazon and orinoco river dolphin (inia 

geoffrensis in captivity). Journal of Zoo and 

Wildlife Medicine 38(2). 177–191.  

Cowan, ST and Steel, HJ, (1993). Manual for 

the identification of Medical Bacteria. 3rd edi-

tion (Barrow GL, Feltham RKA. Eds.) Bridge 

Uni Press Cambridge. 

Dierauf, L.A and Gulland, F.M.D. (2001). 
CRC Handbook of Marine Mammal Medi-

cine. 2nd Ed, CRC Press, New York, USA, pp: 

895-906, 703-727. 

Fowler, M.E and Miller, R.E (2003). Zoo and 

Wild Animal Medicine. 5th Ed, Saunders, 

Missouri, USA, pp: 442- 459. 

Hansen, L.J., L.H. Schwacke, G.B. Mitch-

um, A. A. Hohn, R. S. Wells, E. S. Zolman, 

and P. A. Fair. (2004). Geographic variation 

in polychlorinated biphenyl and organochlo-

rine pesticide concentrations in the blubber of 

bottlenose dolphins from the US Atlantic 

coast. Science of the Total Environment 319: 

147–172. 

Houde, M., R. S. Wells, P. A. Fair, G. D. 

Bossart, A. A. Hohn, T. K. Rowles, J. C. 

Sweeney, K. R. Solomon, and D. C. G. 

Muir. (2005). Polyfluoroalkyl compounds in 

free-ranging bottlenose dolphins (Tursiops 

truncatus) from the Gulf of Mexico and the 

Atlantic Ocean. Environmental Science and 

Technology 39: 6591–6598. 

Kinne, O. (1984). Diseases of marine animals 

Vol. IV, Part 1 

Lipscomb, T. P., S. Kennedy, D. Moffett, A. 

Krafft, B. A. Klaunberg, J. H. Lichy, G. T. 

Regan, G. A. J.Worthy, and J. K. 

Taubenberger. (1996). Morbilliviral epizoot-

ic in bottlenose dolphins of the Gulf of Mexi-

co. Journal of Veterinary Diagnostic Investi-

gation 8: 283–290. 

Mcfee, W., and C. A. Osborne. (2004). Stru-

vite calculus in the vagina of a bottlenose dol-

phin (Tursiops truncatus). Journal of Wildlife 

Diseases 40: 86– 89. 

Mahmoud A.M. N., El Khatib N.R.H., Hu-

sein M. M., Ahmed E.A.G., Abou Eassa 

J.F.K. and Elias N. S. (2001). Field and la-

boratory investigation on the E- coli as a caus-

ative agent of death in dolphin Turisops trun-

cates at Magic land, Egypt. Vet. Med. J. Giza, 

Vol. 49 No. 1 pp. 123 – 130.  

Medway,W.,Schyver,H.F. and Bell,B.,

(1973). Clinical Jaundice in dolphin. JAMA

(169) Sept.15:571-573. 

Mohamed, A. M.N (1999). Laboratory inves-

tigations in dolphins, Tursiops truncatus and 

sea cat, Odobeivus rosmarus affected with 

haemorrhagic septicaemia in the media. pro-

duction city in Egypt" Journal of the Egyptian 

Veterinary Medical Association, 9(2-3). 315-

335. 

Moller,R.j . (2002). Diseases of Marine Mam-

mals . Thesis of D.V.M., University of Cali-

fornia.  

Sweeney, J.C and Ridgway, S. H 1975: Com-

mon diseases of small cetaceans. J Am Vet 

Med Assoc, 167: 533-540. 

Quinn P.J., Carter M.E., Markey R. K. and 

Cater G.R. (1994). "Clinical Veterinary Mi-

crobiology" Wolfe, Publishing Livestock, 

London. 



707 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                          Nashwa et al. 

Waston, S.V; Daniels, R and Smith,C.

(2002). Thirty year retrospective evaluation of 

pneumonia in a bottlenose dolphin Tursiops 

truncatus population, Aquat organ., 99 (3) 

237-242. 

Wayne E. McFee, and Thomas P. Lipscomb 

(2009). Major pathologic findings and proba-

ble causes of mortality in bottlenose dolphins 

stranded in south carolina from 1993 to 2006. 

Journal of Wildlife Diseases, 45(3), 2009, pp. 

575–593 

Wells, R. S., V. Tornero, a. Borrell, a. Agui-

lar, T. K. Rowles, h. L. Rhinehart, S. Hof-

mann, W. M. Jarman, A. A. Hohn, and j. 

C. Sweeney (2005). Integrating potential life-

history and reproductive success data to ex-

amine relationships with organochlorine com-

pounds for bottlenose dolphins (Tursiops trun-

catus) in Sarasota Bay, Florida. Science of the 

Total Environment 349: 106–119. 

 أسباب النفوق المفاجئ لأنثى الدولفين فى مدينة الانتاج الاعلامى )ماجيك لاند(

 ا.د/ َشٕٖ سًيز انياص   د/ سعاد صثزٖ     د/ ْثح   د/ ثزيا    ا.د/ اترساو عثذ انغُيى
 

 الملخص العربى

تانزغى يٍ لهح انًعهٕياخ عٍ أسثاب َفٕق انذٔنفيٍ انثٕذهُٕس الا اَّ ذٕجذ تياَاخ لهيهح عٍ تياَاخ انُفٕق عهٗ فترتزاخ يتٕيتهتح        

 يٍ انشيٍ فٗ يُايك كثيزج جغزافيّ.

لايد ْذج انذراسح عهٗ ذحهيم كم أسثاب انُفٕق انًفاجئ لأَثٗ انذٔنفيٍ انرٗ َفمد حذيثا فٗ انًاجيك لاَذ. كشفد فتحتٕصتاخ          

 يا تعذ انٕفاِ ٔجٕد َشيف حاد ٔاحرماٌ فٗ الأعضاء انذاخهيح.

انغذد انهيًفأيتح   –انزئريٍ   –ٔأٔضحد الاخرثاراخ انثكريزيح ذزذية الأعضاء ذثعا لارذفاع اصاترٓا تانًيكزٔتاخ كانرانٗ: انكثذ        

انمصثح انٕٓائيح ٔاخيزا انمهة. ٔلذ كاٌ انتًتيتكتزٔب   –الايعاء انذليمح   –انًزارج  –انكهيريٍ  –انطحال  –انًعذج  –انمٕنٌٕ  –تانزئريٍ 

انزئيسٗ ْٕ الاٖ كٕلاٖ يهيّ انسٕدٔيَٕاص ايزيجَٕٕسا يهيّ كهيثسيلا َٕيَٕيا ٔاخيزا ييكزٔب انثاسترتزيتلا. تتيتُتًتا أٔضت  اخترتثتار 

 ييكزٔجزاو( ًْا أكثز انًضاداخ انحيٕيح فاعهيح. 03ييكزٔجزاو( ٔالايثيسهيٍ ) 03انحساسيح نرهك انًيكزٔتاخ اٌ انجاراييسيٍ )

 انفحص انطفيهٗ أثثد خهٕ جًيع الأعضاء يٍ أٖ يفيهياخ أٔ أيٕارْا.        

اظٓزخ َرائج انفحص انٓسرٕتاثٕنٕجٗ احرماٌ فٗ الأعـيح انذيٕيح نهزئريٍ ٔانـكثذ يع ٔجٕد  اَشلح شـذيذج تتانتزئترتيتٍ ٔانتكتهتٗ كتًتا 

شْٕذ انرٓاب رئٕٖ تيُٗ، ٔ اسرحانح ٔذُكزس فٗ انخلايا انكثذ يح يع ٔجٕد اديًا فٗ انمهة .ايضا اظٓزخ انذراسح أرذشتا  تتانتختلايتا 

الانرٓاتيح ٔ سيا دج فٗ انخلايا انكأسيح انًثطُح نلايعاء يصاحة نٓا اديًا .كًا شْٕذ لهح فٗ انحٕيصلاخ انهيًتفتأيتح نتهتطتحتال ايضتا 

 شْٕذخ انًسرعًزاخ انثكرـيزيح فٗ انكهٗ ٔانمـهة ٔانطحا ل.


