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STRUTTURE CON LE QUALI COLLABORA LA SEZIONE DI PATOL OGIA VETERINARIA DI UDINE 
NELLA RICERCA SULLE MALATTIE CUTANEE ENERGENTI DELL A TROTA IRIDEA



������	������������������	�������������	�	���

	�� � �!��� "� ##�� $��"���� ���� !�� ��� ��� %�������� �� ��

!����%�����"��� �������� �� ��!����� �����%��#�����"��& �� ��

#��$������� !�'�� � �����(� $����%����� '�!���) ���� ! � � ���� ���

! #��*����(�#�+ !#�!!��! ��*����&�(�! ��$��������! � �#�' �����(�

�&�� !�� %���*�!����� ���� ������� ��!!�� �����!�(� '�� *�� %��

���������(� �$���� �� ��� �"���(� ���'��,���%����� '���% �����(�

#��������#�+ !#�!!������$���-



����������	�
���	
��
��

�
�����

•������������
 ��	��	� ������

•�����	�

•���� ���������������
 ��	��	� ������

•��
� ���������������
 ��	��	� ������������� ����
�
������ �� �����		��!�������"����
�����������#��

•��
� ���������������
 ��	��	� ������������� ����
�
������ �� �����		��!�������"��
��



������������
 ��	��	� �������
�����. ����� 
� ���� !!"#���������  !$! /�
•������'��������
���"-
•��!������&������ �������
•!�#�����$���(�'�����������!!��)� ��
•'��%�����'����%%��'���� ����%
•������,,����! ��*����&�
•��!�����#�!!������!��$��!��'��!����
•�0 ��� �� 	�������$%&� -�.%���� ���
� ���&$'"(#���
)�� 
� ���&�$'"(#�
�������  !$! /-
•�,����"��� !����!�� ��� .'�� ��� ��� �#�!�'�� �!������ )� ������ '���
"������ �
������� ����������� 1� �"����� �&��%2'�����3�1� ����
'�**���������#��'��$�� !�. ���*�)���
����&� !!+ /-
•�������%����� ��� %�������� 4 !����� �!!������� �� ��"���! %��
���3���!�����3� .���/(� )�!��'�!�� ! ��5�����!�� '��  �� � !�� ��,�� '��
���� 
6��. ����� 
� ���� !!" /



U S Strawberry Disease

• Reported in the 1960’s
• Worldwide distribution
• Etiology unknown
• Wild and cultured salmonids

Scott LaPatra
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U S Rash 

• Recent occurrence (?)
• Reported in Japan
• 1-52% morbidity
• Etiology unknown

Scott LaPatra
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WWSD clinical presentation 
• Small to large nondescript  

discoloured areas occasionally 
ulcerated on the lateral and 
ventral part of the body

• Petechial haemorrhage often 
associated with the areas

St-Hilaire & Jeffery
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WWSD histopathology
• Epithelial hyperplasia
• Lymphocytic infiltration in the epidermis, 

dermis, and underlying muscular and 
adipose tissues

• Focal to diffuse haemorrhage 
• Epithelial ulceration sometimes present
• EM No pathogens observed

Steve Feist
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Red Mark Syndrome (RMS)  

•RMS segnalata per la prima volta nel 2003 in Scozia (Verner-Jeffreys et

al. 2006) successivamente sempre nel Regno Unito (Bruno et al. 2007; 

Verner-Jeffreys et al. 2006; Oidtmann et al. Unpublished). 

•trote peso � 100 g.

•lesioni di colore rosso brillante, da pochi mm a vari centimetri, in genere 

distribuite sui fianchi del pesce

•T° sotto i 15°C (Ferguson et al. 2006; Verner-Jeffreys et al. 2008)

•Con T° che superano i 16°C, quadro clinico può atte nuarsi, e recedere 

La prevalenza in impianto può superare il 50%

• A differenza delle altre patologie, la malattia sembra trasmissibile, come 

dimostrato per la forma inglese, da esperimenti di coabitazione di 

soggetti ammalati con soggetti sani (Verner-Jeffreys et al. 2008)

•Recentemente segnalata anche in Svizzera e Austria (Schmidt-

Posthaus et al., 2009) e in Italia (M. Galeotti, et al., 2011).
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• Histological confirmation of RMS in fish 
with clinical  signs 

Verner - Jeffreys et al. (2008) Dis. Aquat. Org. 79: 207-218
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Association of red-mark syndrome with a 
Rickettsia-like organism and its connection with 
strawberry disease in the USA
M Metselaar1, K D Thompson1, R M L Gratacap1, M J L Kik2, S E LaPatra3, S J 
Lloyd4,
D R Call4, P D Smith5 and A Adams1
1 Aquatic Vaccine Unit, Institute of Aquaculture, University of Stirling, UK
2 Department of Pathobiology, Pathology, University of Utrecht, The Netherlands
3 Clear Springs Foods, Inc., Buhl, ID, USA
4 Department of Veterinary Microbiology and Pathology, Washington State University, 
Pullman, WA, USA
5 Intervet Schering-Plough Animal Health, Aquaculture Centre, Saffron Walden, 
Essex, UK
Journal of Fish Diseases 2010, 33, 849–858

M Metselaar



Histological features of RMS, US SD and 
US Rash 

US SD – early 
active

US SD – activeRMS

US RashUS Rash
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Campioni e analisi molecolare

• Da cute, milza e fegato di 9 trote è stato estratto il DNA (Wizard

Genomic DNA Purification kit-Promega)

• DNA standardizzato a 250 ng/µl

• PCR con primer universali 20F e U1510R (Lloyd et al., 2008)

• NESTED PCR con primer specifici RLO1 e RLO2 (Lloyd et al., 

2008) con alcune modifiche nel ciclo di amplificazione

• Sequenziamento degli ampliconi



Risultati PCR
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Risultati sequenziamento



Risultati PCR specifica per 
la ricerca di Rickettsia-like organism



I risultati preliminari delle indagini istologiche, citologiche e 

biomolecolari su trote affette da RMS, provenienti da focolai  

osservati in Italia, al momento sembrano associare alcuni episodi 

di malattia alla presenza di organismi Rickettsia-like. Altre indagini 

e un ampliamento della casistica saranno necessari per una 

conferma o meno di tale ipotesi.
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