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ABSTRACT
Pacific white shrimp (Litopenaeus vannamei) has advantages in terms of growth and rapid adaptation process
to its environment. Shrimp are also very risky once exposed to pathogenic bacteria. This study aims to
monitor the population density of Vibrio sp. and the health status of hepatopancreas in pacific white shrimp.
This research was conducted for 80 days using 58 Pacific white shrimp. There are seven ponds which are
intensive cultivation ponds with days of culture (DOC) from 10-80. Measurement of bacterial populations
using the spread platting method. The hepatopancreas obtained was then observed the level of necrosis,
the presence of gregarine, and the percentage of hepatopancreas depletion. The resulting data were analyzed
descriptively qualitatively. The results showed the highest Vibrio sp. population came from DOC 70 which
were sequentially found in P2 pond at 5.8x103 CFU/gr. The highest percentage of hepatopancreas depletion
occurred at DOC 30, 50, and 80 which was 90%. The presence of necrosis can be confirmed by the appearance
of lesions in the hepatopancreas. Gregarine was also found in this study after sneaking into pacific white
shrimp hepatopancreas.
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Introduction
Pacific white shrimp (Litopenaeus vannamei) is a commercial commodity that is often cultivated especially in Indonesia. Growth and its ability to adapt
to disease infections are the advantages of pacific
white shrimp as a cultivation material (Cuzon et al.,
2004). Lately, intensive shrimp culture has increas-

ingly gained worldwide attention as a potential vehicle for increasing production, survival, growth,
and high stocking densities (Wasielesky Jr et al.,
2013).
Bulukumba Regency, South Sulawesi is one area
that has the potential in developing products in the
field of marine and fisheries, especially for the cultivation of pacific white shrimp (Sipahutar et al.,
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2019). The increase in production can occur due to
intensive cultivation patterns carried out by farmers
in several areas in the Regency of Bulukumba
(Sipahutar et al., 2019).
The high stocking density of white shrimp culture can cause pathogenic threats, such as vibriosis
caused by Vibrio harveyi, Vibrio alginolyticus, Vibrio
cholera, and Vibrio parahaemolyticus (Park et al., 2018).
Bacteriosis disease is already endemic so that it can
result in large losses due to mass death in the cultivation of pacific white shrimp (Taslihan, 2017).
The use of antibiotics is not entirely effective for
preventing vibriosis infection. Therefore, several efforts in activities such as periodic monitoring,
biosecurity, administration of probiotics, and
prebiotics as well as immunostimulants have been
carried out to improve the defense mechanism of
shrimp body so that production results can increase
rapidly (Dash et al., 2017; Widanarni et al., 2014;
Taslihan, 2017; Wiradana et al., 2019).
Based on this problem, this study aims to monitor the population density of Vibrio sp. and the impact of its presence on the hepatopancreas organ so
that it can provide further information for early prevention efforts on white shrimp in Bulukumba Regency, South Sulawesi.

Materials and Methods
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sterile sea water. A total of 0.1 mL of diluted sample
is then distributed to Petri dishes which contain
Thiosulphate-citrate-bile-salts-sucrose (TCBS) agar
media. A total of 8.9 g TCBS media was heated to
boiling point. After that, the media was cooled to a
temperature of 50°C and poured into a sterile
Petridish and allowed to medium harden. Petridish
containing the sample was then incubated in an
upside down position at 37°C for 20-24 hours. After
the incubation period ends, the colonies of Vibrio sp.
were counted with their population densities
(Abraham and Sasmal, 2009; Marwiyah et al., 2019).
Monitoring the health status of hepatopancreas
in pacific white shrimp
Pacific white shrimp was collected from each pond
(P1-P7) starting from DOC 10-80 by using nets in
each aquaculture pond so as to obtain a total of 58
shrimp. The collected shrimps were then examined
for their hepatopancreas to observe necrosis severity, gregarine presence, tubulus and lipid (Lightner,
1993; George et al., 2016).
Data analysis
Observation results of Vibrio sp. processed using
Microsoft Excel and displayed in graphical form.
The Monitoring results for pacific white shrimp
hepatopancreas health status were analyzed descriptively.

Research period and location
This research was conducted on the intensive pacific
white shrimp farms in Bulukumba Regency, South
Sulawesi and carried out for 80 days starting from
Days of Culture (DOC) 10-80 on pacific white
shrimp.
Study area and culture details
Seven intensive cultivation ponds of 2,600-4,700 m2
were used in this study. Intensive ponds are
equipped with aerators to supply oxygen and molasses. Stocking density of shrimp seedlings in each
pond of white shrimp ranges from 189-236 (pcs/
m2).
Monitoring of population density of Vibrio sp.
Calculation of bacterial populations from pacific
white shrimp samples in each pond was carried out
using the spread platting method (Abraham and
Sasmal, 2009). Dilution of hepatopancreas and intestinal samples of pacific white shrimp using 50%

Results and Discussion
Monitoring of population density of Vibrio sp.
The monitoring results are shown in Figure 1. This
result showed that the highest number of Vibrio sp.
populations was found in pond P2, which was
5.8x103 CFU/g from DOC 70. Otherwise, the lowest
average population was found in pond P7 from
DOC 10 at 1.7x102 CFU/g. The high population of
Vibrio sp. in pond P2 is caused by increasing organic
matter content in aquaculture ponds to support bacteria growth. In addition, Vibrio sp. has the potential
to be an opportunistic pathogen in pacific white
shrimp (Heenatigala and Fernando, 2016;
Rungrassamee et al., 2016). According to Zhou et al.
(2012), particulate matter in aquaculture ponds is an
important part that must be considered. This is related to increasing in Vibrio sp. number and the
virulence of these bacteria due to dramatic changes
in environmental quality.
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est percentage of depletion was obtained in pond P7
with an average of 90% in DOC 30, 70 and 80. Depreciation of hepatopancreas cells can be caused by
atrophy whereas the state of decreasing cells number in tissue or abnormalities in cells and it makes
hepatopancreas tubules will look dilated (Otta and
Karunasagar, 2001). Cell depletion is also caused by
decreasing in shrimp appetite.

Fig. 1. Population density of Vibrio sp. on the TCBS medium.

Taslihan (2017) also reported that the total Vibrio
sp. analysis conducted on shrimp ponds in Jepara
Regency ranged from 2.7×10 4-3.1×10 4 and all
samples showed the number of white shrimps infected by Vibrio parahaemolyticus. Meanwhile, this
bacterium often grows naturally in estuaries and
oceans and is a major cause of infectious diseases
through seafood intermediaries in several countries
especially Asia (Oh et al., 2011; Haendiges et al.,
2014; Elmahdi et al., 2016). In addition, early mortality syndrome (EMS) that occurs in shrimp species P.
vannamei, P. monodon and P. chinensis is referred to
as acute hepatopancreatic necrosis disease
(AHPND) (NACA, 2012; FAO, 2013).
Healthy pacific white shrimp has an abundance
of Vibrio sp. with a total of 2.5 ± 0.5x104 CFU/g. This
condition shows that the presence of Vibrio sp. in
healthy shrimp will not be pathogenic (Supono et
al., 2019). Furthermore, Taslihan et al. (2015) stated
that the abundance of Vibrio sp. exceeding 104 CFU/
gr has a susceptibility to vibriosis infection resulting
in mass mortality in cultured shrimp. The existence
of Vibrio sp. naturally can be derived maternally
from shrimp broodstock into eggs, larvae and postlarvae. In addition, an increase in organic content
derived from the remainder of the feed and feces
can trigger the acceleration of the development of
Vibrio sp. to be an opportunistic pathogen (Hameed
et al., 2003).
Health status of pacific white shrimp
hepatopancreas
Percentage of hepatopancreas organs depletion is
shown in Figure 2. This study indicate that the high-

Fig. 2. Percentage of pacific white shrimp hepatopancreas
depletion (%). Note: 0%: no depletion; < 25%: few
depletion; 26-50%: high depletion; > 50%: very
high depletion (George et al., 2016).

Water quality measurement and infectious diseases identification in pacific white shrimp must
often be done in order to prevent an increase in the
percentage of depletion that occurs in hepatopancreas. These precautions can be like observing white
stools number due to intestine filled with agregated
transformed microvilli (ATM) particles so that the
shrimp must be immediately separated from other
shrimp for prevention before prolonged stress
(Sriurairatana et al., 2014). Moreover, white dung is
also a damage result from aggregated white shrimp
hepatopancreas and finally released through the
digestive tract of shrimp (Taslihan, 2017).
One of indicator in health status of pacific white
shrimp hepatopancreas is the number of necrosis,
the results of which can be seen in Figure 3. The
qualitative observations showed that pacific white
shrimp pancreas has experienced necrosis with the
highest number found in DOC 50 and DOC 80 and
marked by the occurrence of tubular tissue damage.
The presence of necrosis in hepatopancreas is
pacific white shrimp indicator with infections such
as WSSV, IMNV, and AHPND. Moreover, necrosis
can occur due to hepatopancreatic tubular epithelial
cell decay and infiltration of hemocytosis. Hepatopancreas is a large gland that has functions such as
liver and pancreas in shrimp and is often used as a
bioindicator related to physiological health condi-
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Conclusion

Fig. 3. Necrosis in pacific white shrimp hepatopancreas
(label A) in intensive system ponds.

This study showed that the highest population of
Vibrio sp. was found in P2 pool, which was 5.8x103
CFU/g from DOC 70. The lowest average population was found in pool P7 from DOC 10 at 1.7x102
CFU/g. Shrimp health indicators such as necrosis
and the presence of gregarine were found in pacific
white shrimp which indicate that it is susceptible to
infectious diseases. The results of this study must be
further developed using other indicators such as
hepatopancreas histology and using molecular approaches to further clarify the existence of the Vibrio
sp. However, this research can be a pioneer in research process regarding the health care of shrimp
culture.
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Fig. 4. Hepatopancreas condition of pacific white shrimp
in intensive system ponds. Notes: A (Tubular); B
(Gregarine protozoa); C (Lipid).

tions (Manan et al., 2015).
Infection greatly influences the texture of hepatopancreas to become less dense, slimy, and has a
whitish blue color which causes the shrimp to have
no appetite. In this study, there were shrimp
hepatopancreas that experienced necrosis due to
EMS infection. The existence of gregarine could be
seen in Figure 4. In general, the presence of gregarine is abundant in DOC 80 in all aquaculture
ponds. The existence of gregarine from Nematopsis
sp. and microsporidia from the Enterocytozoon
group are the cause of white feces disease (WFD)
(Taslihan et al., 2015; Anjaini et al., 2018).

Abraham, T.J. and Sasmal, D. 2009. Influence of Salinity
and Management Practices on the Shrimp (Penaeus
monodon) Production and Bacterial Counts of Modified Extensive Brackishwater Ponds. Turk. J. Fish.
Aquat. Sci. 9 : 91-98.
Anjaini, J., Fadjar, M., Andayani, S., Agustin, I. and Bayu,
I. 2018. Histopathological in gill, hepatopancreas
and gut of white shrimp (Litopenaeus vannamei) infected white feces disease (WFD). Life Science. 5(3):
183-194.
Cuzon, G., Addison, L., Gaxiola, G., Rosas, C. and
Guillaume, J. 2004. Nutrition of Litopenaeus vannamei
reared in tank or in ponds. Aquaculture. 235 : 513-551.
Dash, P., Avunje, S., Tandel, R.S., Sandeep, K.P. and
Panigrahi, A. 2017. Biocontrol of luminous vibriosis
in shrimp aquaculture: a review of current approaches and future perspective. Rev. Fish. Sci.
Aquacult. 25: 245-255.
Elmahdi, S., DaSilva, L.V. and Parveen, S. 2016. Antibiotic
resistance of Vibrio parahaemolyticus and Vibrio
vulnificus in various countries: A review. Food.
Microbiol. 57: 128-34.
FAO. 2013. Report of the FAO/MARD Technical Workshop on
Early Mortality Syndrome (EMS) or Acute
Hepatopancreatic Necrosis Syndrome (AHPNS) of Cultured Shrimp (under TCP/VIE/3304). Hanoi, Viet
Nam, On 25-27 June 2013.
George, J., Van Wettere, A.J., Michaels, B.B., Crain, D.,
Lewbart, G.A. 2016. Histopathologic evaluation of

SANI ET AL
postmortem autolytic changes in bluegill (Lepomis
macrohirus) and crappie (Pomoxis anularis) at varied
time intervals and storage temperatures. Peer J.
doi:10.7717/peerj.1943.
Haendiges, J., Rock, M., Myers, R.A., Brown, E.W., Evans,
P. and Gonzalez-Escalona, N. 2014. Pandemic Vibrio
parahaemolyticus, Maryland, USA, 2012. Emerg. Infect.
Dis. 20 : 718-720.
Hamed, A.S.S., Rahaman, K.H., Alagan, A. and
Yoganandhan, K. 2003. Antibiotic resistance in bacteria isolated from hatchery-reared larvae and postlarvae of Macrobrachium rosenbergii. Aquaculture.
217(1-4) : 39-48.
Heenatigala, P. and Fernando, M.U.L. 2016. Occurrence
of bacteria species responsible for vibriosis in shrimp
pond culture systems in Sri Lanka and assessment
of the suitable control measures. Sri Lanka J. Aquat.
Sci. 21(1) : 1-17.
Lightner, D.V. 1996. A Handbook of pathology and diagnostic
procedures for disease of penaeid shrimp. World Aquaculture Soc., Baton Rouge, L. A. Section. 3.11.
Manan, H., Zhong, J. H. H., Othman, F. and Ikhwanuddin,
M.H.D. 2015. Histopathology of Hepatopancreas of
Pacific White Shrimp, Penaeus vannamei from None
Early Mortality Syndrome (EMS) Shrimp Ponds. J.
Fish. Aquat. Sci. 10(6) : 562-568.
Marwiyah, U.C., Mahasri, G., Ratnasari, R.E., and
Wiradana, P.A. 2019. Total plate count and identification of vibrio in pacific white shrimp (Litopenaeus
vannamei) from ponds and in those exposed to immunogenic protein membrane Zoothamnium penaei.
IOP. Conf. Ser. Earth. Environ. Sci. 236 012087.
NACA. 2012. Diseases of Crustaceans Acute Hepatopancreatic
Necrosis.
Oh, E.G., Son, K.T., Yu, H.S., Lee, T.S., Lee, H.J., Shin, S.B.,
Kwon, J.Y., Park, K. and Kim, J.H. 2011. Antimicrobial resistance of Vibrio parahaemolyticus and Vibrio
alginolyticus stains isolated from farmed fish in Korea during 2005-2007. J. Food. Prot. 74 : 380-386.
Otta, S.K. and Karunasagar, I. 2001. Bacteriological Study
of Shrimp Penaeus monodon Fabricus, Hatcheries in
India. J. Appl. Ichthyology. 17 (2) : 59-63.
Park, K., Mok, J.S., Kwon, J.Y., Ryu, A.R., Kim, S.H. and
Lee, H.J. 2018. Food-borne outbreaks, distributions,
virulence, and antibiotic resistance profiles of Vibrio
parahaemolyticus in Korea from 2003 to 2006: A Review. Fish. Aquatic. Sci. 21(3).
Rungrassamee, W., Klanchui, A., Maibunkaew, S., and
Karoonuthaisiri, N. 2016. Bacterial dynamics in intestines of black tiger shrimp and the Pacific white
shrimp during Vibrio harveyi exposure. J. Invertebr.
Pathol. 133 : 12-9.
Sipahutar, Y.H., Ramli, H.K., Kristiani, M.G.E., Guntur,

1275
D.H., Suryanto, M.R. and Pratama, R.B. 2019.
Chemical composition of whiteleg shrimp
(Litopenaeus vannamei) cultivated from intensive
farming and traditional farming at Bulukumba regency, South Sulawesi. IOP Conf. Series: Earth.
Environ. Sci. 399: 012125.
Sriurairatana, S., Boonyawiwat, V., Gangnonngiw, W.,
Laosutthipong, C., Hiranchan, J. and Flegel, T. 2014.
White feces syndrome of shrimp aries from transformation, sloughing and aggregation of
hepatopancreatic microvilli into vermiform bodies
superficially resembling Gregarines. PLoS One. 9(6).
Sriurairatana, S., Boonyawiwat, V., Gangnonngiw, W.,
Laosutthipong, C., Hiranchan, J. and Flegel, T. 2014.
White feces syndrome of shrimp aries from transformation, sloughing and aggregation of
hepatopancreatic microvilli into vermiform bodies
superficially resembling Gregarines. PLoS One. 9(6).
Supono, W., Harpeni, E., Khotimah, A. H. and Ningtyas,
A. 2019. Identification of Vibrio sp. as cause of white
feces diseases in white shrimp Penaeus vannamei and
handling with herbal ingredients in East Lampung
Regency, Indonesia. AACL Bioflux. 12(2).
Taslihan, A. 2017. Petunjuk Teknis Pengendalian Penyakit
Berak Putih (White Feces Disease,WFD) Pada Udang
Vaname di Tambak. Balai Besar Perikanan Budidaya
Air Payau (bbpbap) Jepara.
Taslihan, A., Fairus, M.S. and Supito, 2015. Petunjuk Teknis
pengendalian penyakit berak putih (white feces diseases)
pada udang vaname di tambak. Kementerian Kelautan
dan Perikanan Direktur Jenderal Perikanan
Budidaya, BBPBAP. 23 p.
Wasielesky Jr, W., Froes, C., Foes, G., Krummenaeur, D.,
Lara, G. and Poersch, L. 2013. Nursery of Litopenaeus
vannamei reared in a biofloc: the effect of stocking
densities and compensatory growth. Journal of Shellfish Research. 23(3): 799-806.
Widanarni, J.I. Noermala, and Sukenda. 2014. Prebiotic,
probiotic, and symbiotic to control Vibrio harveyi and
IMNV co-infetion in Litopenaeus vannamei. Jurnal
Akuakultur Indonesia. 13(1): 11-20.
Wiradana, P.A., Mahasri, G., Sari, R.E.R., Marwiyah, U.C.
and Prihadhana, R. 2019. Identification of white spot
syndrome virus (WSSV) in pacific white shrimps
(Litopenaeus vannamei) from ponds post-exposure to
immunogenic membrane proteins (Zoothamnium
penaei). IOP. Conf. Series: Earth. Environ. Sci.
236012085.
Zhou, J., Fang, W., Yang, X., Zhou, S., Hu, L., Li, X., Qi, X.,
Su, H. and Xie, L. 2012. A Non luminescent and
Highly Virulent Vibrio harveyi Associated with “Bacterial White Tail Disease” of Litopenaeus vannamei
Shrimp. PLoS One. 7: e29961.

