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A CASE OF SPONTANEOUS MUSCLE NECROSIS IN 
CULTURH) FRESH WATEX PRAWNS, 

MACROBRAC - 1\11 REEl!BERGLI, 
-- 

1 
The commercial cul ture  of f r e sh  water prawns e o b r a c *  rosenbergi i  

---i-/ 

is  a rapidly  developing aquatic Fndustry, Although cu l tu re  methods a r e  

primitive and basic bowledge of t h e  nu t r i t i ona l  requirements, anatomy and 
-, 

physiology of these  crustaceens a r e  not  well  elucidated; non-intensive 

production systems ( d i r t  ponds) presently yie ld  1500 t o  2500 lbs/acre/:year 

of prawns. In  Hawaii prawn aquaculture is projected t o  become a $300 mill ion 

per year industry f o r  the  s t a t e  in  the  next 20 years, according t o  the  

I' Aquaculture Development frog ram.^ J '  \ 

Attendant with t he  commercial cu l tu re  of f r e sh  water prawns is the  

emergence of several  diseases.  The purpose of t h i s  repor t  is t o  present 

a case of Spontaneous Muscle Necrosis (SMN) and t o  review the  present 

knowledge of t h i s  disease a f fec t ing  crustaceans, 

LITERATURE REVIM 

SMN (syn. muscle opacity, muscle necrosis)  i s  a non-infectious disease  
, ,. 

-- ---Y 
" -7 reported from marine shrimp (pnaeids SJJ) ( ~ i g d o n  70j Venkataramiah 70, 71 ; L- - 

/ 3 .  Lightner 73; Shde rmnn  77; Iakshmi 78) and f r e sh  water prawns (~lacrob~aclum 
/ 

rosenbergii)  ( h j imura  72; S a P 6 h e r  75; Sindermann 77) held under l e s s  L. 

than optimal cu l tu re  conditions. The et iology and pathogenesis of the  disease  

a r e  undefined, but t h e  condition is  usual ly  associated with adverse environ- 

mental conditions such as anoxia ( ~ i g d o n  70; Venkataramiah 71 ; Sindermann 77; 



lakshmi 78) , sucr$r supra $ptimal s a l i n i t y  ( ~ e n k a t a r a ~ i a h  70, 71 ; Sanidif e r  75 ; -/ 

-- - 
Sindermann 77; Lakshni 78) ,  hyper-,or hypo$emic temperature ( ~ i g d o n  70; L' 

'--.--' 

Venlcstaraniah 71 ) , hyperactivity (hkshmi 78), overcrowding ( ~ i g d o n  70; 

Venkataramiah 70, 71 ; Iakshmi 78), brief  exposure t o  a i r  and handling 
--.. 

(~enkatararniah 71) amd by narcotizing with quinaldrfhe (~ohnson 74). The 

incidence of SMN in captive shrimp populations has been reported t o  be a s  

high as 60 % (hkshmi 78). 

The gross l es ions  include f o c a l  t o  confluent opaqueness of the  ~ t r i a t e d  

musculature usual ly  involving the  ca rd i a l  1/3 of the  abdomen. Microscopi- 

c a l l y ,  these nwhite areasn a r e  composed of necrotic muscle c e l l s  with 

l i t t l e  t o  no inflamatory c e l l  i n f i l t r a t i o n  in to  the  a reas  ( ~ i g d o n  70; 

Lakshmi 78). Muscle les ions  of' several  days or  longer i n  duration a r e  

typ i f ied  by p ro l i f e r s t i on  of sarcoleminal nucle i  indicating regeneration 

o+he c e l l s  i n  the  necrot ic  f o c i  ( ~ i g d a n  70). 

Electron microscopy findings of spontaneous muscle necrosis  l es ions  

reported by Lakshmi in 1978 include disorganized myofibrils,  l o s s  of sarcomeres, 
\ 

, I :  \'> peripheral  mitochondria and cytoplasm, d i s in tegra t  f on of inter-f i b r i l l a r  
1 c @ 

" '-"mitochondria, and t h e  swelling of the  sarcoplasmic reticulum. 
13 

* L  
, --,' Bacteria, pa ras i t es  o r  virus-l ike pa r t i c l e s  have not  been observed 

1 

i n  the  necrotic f o c i  and are no t  reported t o  be a cause of the observed 

muscle les ions  ( ~ i g d o n  70; Venkataramiah 70; Sindermann 77; IaksFmi 78) . 
Transmission of t h i s  condition by one shrimp t o  another by feeding 

aiseased shrimp t i s sue  has been unsuccesful (~enkataramiah 70) . Af'f ected 

shrimp have been observed t o  recover but when musc~:lnture involvement is  

extensive the  shrimp may d i e  i n  21, - 48 hours ( ~ i g d o n  70; Venkataramiah 70, 

71 ; Sindermann 77; Iakskmi 78) . 
LFj \ ( 1 :  ,-! i ? 



Other disease procesged,have been reported t o  r e s u l t  i n  muscle opacity y - 1 '  

i n  panaeid shrimps. Bacter ia l  septisemias ( ~ i b r i o  , Aeromonos , ~seudomonas) I.,/ .--- -- - -. - ------ 

and microsporidian$ infect ions  a l so  produce a g-oss les ion of muscle opaque- 
1 

ness in shrimp ( ~ i n d e m n n  77). These diseases can be d i f fe ren t ia ted  from 

SIfN on the  basis  of microscopic examination of affected t i s sue ,  

CASE HISTORY 

\..G V L  

One hundred f i f t y  Macrobraciwn ~ e n b e r g i i  Sarawak s t r a i n  F1 generation /' 

were stocked outdoors i n  a p l a s t i c  l ined swimming pool (3920 l i t e r s )  on 
Z 

August 21, 1978 and ,el.d f o r  e ight  months. During t h i s  time the  water 
r' 

temperature ranged from 180 C t o  22O C and t he  pratms were occassionally i 

fed prawn pe l le t s .  Water was added t o  t he  pool t o  c o ~ r e c t  fo r  losses  that 

occured ttirough evaporation. On April  9, 1975 the  tank was drained and t he  

/'- 

e n t i r e  pppulation of lL+C prams  ,were] t ransferred t o  an indoor holding tank J' 

'--, 
(1 500 l i t e r s ) .  D ~ r i n g  the i n i t ' i a l  48 hours following t rans fe r  a LO % 

Y - 
mortal i ty  wzs observed i n  t h i s  population. t o  confluent areas  of , c t ' 

, L - ,  
r t '  

abdominal muscle opaqueness were noted a f t e r  48 hours but surviving prawns .. I* 

were affected with foca l  areas  of muscle opacity. Specimens were obtained , , f l ~ p , A  7 r , ,  

f o r  gross post-mortem and h i s t o p t h o l o g i c a l  examination. 

I'OST IJ.OR%Q.I EXAl.:I?JATION AND HISTOPATHOLOGY 

r ( I t  ....,. j> . ..: (f ,' 

The prawns exsmined ranged from 2 - 4 cm i n  o r b i t a l  length and were , 1"->is7 : 
/, -. -. 

representa t ive  of the  s i z e  of the  prawns i n  t h i s  po9ulation. Gross l es ions  

were l imited t o  foca l  areas  of muscle opacity in the  middle t o  d i s t a l  

segments of the  a'cdominal f lexor  muscles. Gills,hepatopancreas, hear t  and ,I 



i ,I' , ( \ ,  , - 7  , " I ,  

exoskeleton were ,'grossly; normal. 
I %, 

Representative samples of the  organ t i s sue  from the  prawns were f ixed 

i n  10 % buffered formalin and processed i n  a jroutine fashion . - f o r  histopatho- .* 9 

i ' 
l og i ca l  exarqination. Sections of abdominal muscle, heptopancreas,  hear t  - 

(q ., 
+- 

and gills were stained with hemtoxylin-eosin, Gridley, Giemsa, Kinyon ., P " . !' ..; . 2% 

and gram-Weigert methods. 

Microscopically, the  muscles of the  affected prawns had foca l  areas  
"-1 L.Lc-a 4 ,-,a# t? 

of necrosis  characterized by marked pro l i fe ra t ion  of sarcolemnal nucle i ,  t- ,? ' 3  
, , , ,<L < ,  \ - A ,  .*flk 

( 1 
L 

increased connective t i s sue  elements, occasional nuclear pynosis and 

kasyorrhexis , and sporadic i n f i l t r a t i o n  of monomuclear hemocytes . Bacteria , L/" 

fungi ,  protozoans, o r  metazoan paras i t es  were not observed in the  stained 

impression smears of any organ t i s sue .  Lesions were not observed i n  sect ion 
f f  1 

of g i l l s ,  hepatopancreas, hear t  and green gland from the  prawns. 

DISCUSSION 

Y 

A t en t a t i ve  diagnosis of SI4N in f r e sh  water prawns can be made on t he  

basis  of a h i s to ry  of s t r e s s f u l  conditions, gross l es ions  and stained 

impression smears of affected t i s sue .  The d i f f e r e n t i a l  diagnosis i n  t h i s  

case included Sl4N and bac t e r i a l  septisemia. A dianosis  of Si4N can be 

confirmed by histopathology. 
-. 

A l l  s tudies  regarding SIQ! i n  paneads and rlacrobruciurn.4ndicate ?;he non- " 

infect ious  et iology of t h i s  condition. The findfnps i n  t h i s  case support 

t h i s  hypothesis a s  no biological  agents were observed in t h e  muscle les ions .  

The methods by w5ich the  prawns were reared indicate  several  possible ,, ,) . . X I *  . 
s t r e s so r s  which predisposed t h i s  population t o  t he  occurence of S1:QJ and t h e  b4 ' - a  / 

I ' 
f " 

observed high mortality. Specif ical ly ,  t h i s  population was held a t  sub- 



opt ina l  growing temperatures and fed i r regulnr ly .  This resul ted i n  mar1:ed L#, ,. ,;>> r' ' 
~ P L *  

s tunt ing of prawns. %rthermore, the  capture and tranof e r  metllods si: bjected 

these  prawns t o  a period of hyperactivity and created probable anoxic - -  
I 

K* T ,<> " 

conditions that resu l ted  in a high incidence of S?N and mortality. 

The high morta l i ty  i n  t h i s  population following t r ans f e r  could have 

been lprevented through rear ing of prawns a t  optimal environmental ternperatwe ,7-e&~ LL 2 

providing a constant supply of feed and through c a r e f ~ f i  handling and 

t ransferr ing of prawns i n  well-oxygenated water. 
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