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ABSTRACT
Urbanization and industrialization is causing water pollution leading to altered PH media. This change is

causing serious stress conditions to aquatic animals at cellular and sub cellular levels. Shrimp are the most sensitive
organisms which are least tolerable to extreme PH conditions leading to great loss of production .Hence in the present
study an attempt is made to study the impact of acute and chronic exposure of Litopenaeus vannamei to acidic and
alkaline PH media. The gross histopathological changes of gill tissue was studied. The results showed that there was
drastic changes in the histoarchitecture of gill due to acute and chronic exposure of altered PH media either acidic or
alkaline PH. During the acute exposure of acidic PH (24hours) structural damages were found along with degenerative
changes. At extreme acidic PH (3.5) the architecture of gill was completely lost and the animals were died. In the same
way at extreme basic PH (10.5) the gill structure was also damaged severely along with degenerative changes. But  at
chronic exposure majority of prawns below 6.5 PH were died. The prawn Litopenaeus vannamei could able to tolerate
extreme basic PH up to 8.5. Beyond 8.5PH degenerative changes were found. Drastic structural damages were found at
9.5 PH. No prawn was unable to survive beyond 10.5PH. The detailed histopathological changes were recorded due to
altered PH media. The results shows that swelling of gill lamellae, abnormal gill tips and hyperplasia.
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INTRODUCTION:
The PH of the medium has been recognized as one of the important factor posing stress conditions on

aquatic animals. Urbanization and industrialization is causing water pollution by changing the PH of the water.
Acid rains are also causing drastic alterations in hydrogen ion concentrations of the aquatic systems leading to
environmental acidification posing a severe problem to the aquatic life causing decline and disappearance of
many inhabitants in different parts of globe and leading to the attention of many investigators (EIFAC, 1968:
Sutclitte and Caroick, 1973; Almer et al., 1974; Karuppasamy, 1979; Hall Jr. et al., 1993; Bhaskar, 1994;
Sobha Rani et al., 1999; Murthy et al.,1999). Altered PH media may effect the growth, metabolic rate,
calcification behavior, activity levels.Very few studies are there on the impact of altered PH media in prawn.
Litopenaeus vannamei is a prawn which is having high economic importance and export value which is grown
in south India. There are no studies on histomorphological aspects of prawn Litopenaeus vannamei due to
altered PH media. Gill is the important organ of the respiration which is having immediate contact of water.
Hence in the present study an attempt is made to study the histopathological changes of the gill due to altered
PH media.

MATERIAL AND METHODS:
EXPERIMENTAL DESIGN: The prawn Litopenaeus vannamei were obtained from Otturu hatcheries,
Otturu nearer to Kavali at SPSR NELLORE (District) and they were maintained under laboratory conditions
in normal brackish water at room temperature (27.5℃ ± 0.50ċ) salinity ( 25 ppm ) pH (7.4±0.1 ) and exposed
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to 12 hrs photoperiod. The prawns were fed daily with a standard commercial diet. After acclimatization to
laboratory condition the prawns were exposed to short term (24hrs) and long term (30 days) acidic and
alkaline ph (3.5, 4.5, 5.5, 6.5, 7.5 ,8.5, 9.5, 10.5). The maintainance of pH was done according to the method
given by Bhaskar and Govindappa (1982). The gill samples were processed by a routine histological method
Hematoxylin and Eosin. They were cut into sections of 6µm thickness by rotary microtome (Weswox MT
1090/1090A) (Weiss AT, Declcour NM 2010). A thin sections of gill tissue was stained by haematoxyline and
eosin for observations by the light microscope(Bancroft et.al,2008).

Basically all the experimental animals were divided in to two groups. Group one is considered as acidic
media. Group two is considered as alkaline media. Within each group two sub groups were maintained. Sub
Group a is considered as Acute group where the animal is exposed for 24 hours. Sub group b is considered as
chronic exposure i.e 30 days of altered PH media. In the acidic PH media 5 PH media were created and
experimental animals were maintained in them. They were 3.5, 4.5, 5.5 and 6.5.In the alkaline PH media 3
different PH media were created and experimental animals were maintained in them. They were 8.5, 9.5, 10.5.
PH 7.5 is considered as control group for both acidic and alkaline media.

RESULTS AND DISCUSSION:
The micro photographs of the gill structures during acute and chronic exposure of altered PH media was shown
in Fig.1 to Fig.13. The results shows that there was drastic structural changes were found in extreme PHs i.e PH

3.5 or 10.5 in both acute as well as chronic exposures. Initially rapid swimming movements were found in the
prawn. Occasionally there was a tendency of trying for jumping out of water from trough. The animals were
unable to swim and lost their balance, posture and movements. Specifically at these extreme PH values the
prawns were unable to survive during chronic exposures. They started dying after 15 minutes of exposure. In
acidic group during acute as well as chronic exposure all the prawns were died within hours.

Severe skin irritation was started followed by excess mucous accumulation was found on the gill. Reddishness
of the gills along with the edema was noted in gills. Gill lamella becomes smaller. Due to breathlessness the
animal started appearing at the edge of the trough. Lysis was found in the cells. Due to the damage of the
epithelial membrane of the gills calcium ions were leaked out leading to the activation of calcium dependent
phosphatases and lipases. So the lipid tissue was also damaged. This caused intracellular damage of enzymes
with increase of inflammation. Due to the enhanced inflammation nutrient supply was decreased to the gills
leading to cell death.
The gill of control prawns showed uniform arrangement 0f lamellae (L) with uniform interalamellar space
(ILS) (Fig:1) and normal haemocoelic space with optimum number of haemocytes in the circulation when
compared to altered PH media. No structural abnormality or abnormal gill lesions were noted in the gills of
control prawns. Pillar cells (pc) which are specialized epithelial cells were found to extend in to the lamellar
sinus at interval and to about similar cells extending from the opposite surface.

HISTO-ARCHITECTURE OF THE GILLS OF PRAWNS ON SHORT TERM OF EXPOSURE
ACIDIC AND ALKALINE PH:

At 3.5 pH There was a damage to the architecture of the gill indicating the severe structural damage to
the gill such as (Fig:2). Shortening,rounding and fusion of primary, secondary lamella. Ultimately this led to
excess mucous production and caused respiratory compromise leading to lethargy grouping near inlet of water
and inter tachyphonia. Sometimes clubbing of secondary lamella was noted. At 4.5 PH (Fig:3) structural
damage is less when compared to with PH 3.5.At 5.5 PH (Fig:4). At 6.5PH (Fig:5), 7.5 (Fig:6), 8.5(Fig.7) mild
degenerative changes recorded. At PH 9.5 (Fig:8) mild damage of tissue occurred. At PH-10.5(Fig:9) severe
structural damage of gill tissue occurred causing hyperplasia with clubbing of lamellae.

HISTO-ARCHITECTURE OF THE GILLS OF PRAWNS ON LONG TERM OF EXPOSURE
ACIDIC AND ALKALINE PH:

Long term exposure (30days) of acidic PH at 7, 15, 21 and 30 days were studied at different PH media. At
7.5 PH whole throughout the treatment period normal cytoarchitecture of gill was observed (Fig:11), (Fig:10a
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-10d). At 8.5 PH mild degenerative changes took place after seven days (Fig:11a) of exposure. These
degenerative changes were increased during 15days (Fig:11b), 21 days(Fig:11c). The extreme damage was
loss of Structural archot the gill for 30 days(Fig:11d) of exposure. At PH 9.5 after 7days (Fig:12a) and 15
days( Fig:12b) structural damage of gill arch was observed .The damage was more at 15 days of exposure.
After 21days (Fig:12c),30 days (Fig:12d) of exposure complete gill arch was damaged with degenerative
changes.

Previous study shows that at extreme PH values the prawn lost its energy due to sodium potassium
dependent ATPase activity, phosphorous concentration and adenylate Energy charge leading to the fatigue of
the animal (Wei-na wng et al.,2002). Thinness of carapace was observed at lower PH conditions
(Kawamura,2015).

CONCLUSION:
The structural damage of the gill in extreme acidic media and extreme basic media are not the same.

In the same way the impact of altered PH media during acute exposure and chronic exposure are different.
Intoto it can be concluded that the PH of the media is having life  threatening influences of prawn by creating
respiratory stress for the animal due to gill damage.

FIGURES:
CONTROL GILL

Fig.1

Fig:1 Normal cyto-architecture of gill tissue with 10X magnification
SHORT TERM  EXPOSURE

Fig.2 Fig.3

Fig:2 pH 3.5: High structural damage indicates tissue loss of arch with 10X magnification.
Fig:3 pH 4.5: Structural damage of tissue with 10X magnification.

Fig.3 Fig.4

Fig4: pH 5.5: Mild degenerative changes with 10X magnification.
Fig: 5 pH 6.5: Normal architecture of gill tissue with 10X magnification.
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Fig.6 Fig.7

Fig: 6 pH 7.5: Mild degenerative changes takes place with 10X magnification.

Fig: 7 pH 8.5: Mild degenerative changes in gill tissue with 10X magnification.

Fig.8 Fig.9

Fig;8 pH 9.5: Degenerative changes of gill tissue with 10X magnification.

Fig;9 pH 10.5: High structural damage of gill tissue with 10X magnification.

LONG TERM EXPOSURE:

Fig.10 Fig.10a

Fig.10b Fig.10c



56 Suneetha.T., Ramanamma.T., Sailaja.V

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386

Volume 4, Issue 12
December 2017

Fig.10d

Fig:10 pH 6.5- 7 Days: Normal cyto-architecture of tissue with 10X magnification.

Fig:10a pH 7.5 7 Days: Normal cyto-architecture of tissue with 10X magnification

Fig:10b pH 7.5- 15 Days: Normal cyto-architecture of tissue with 10X magnification.

Fig:10c - pH 7.5, 21 Days: Normal cyto-architecture of tissue with 10X magnification.

Fig:10d- pH7.5,30 Days: Mild degenerative changes takes place in tissue with 10X magnification.

Fig.11a Fig.11b

Fig.11c Fig11d

Fig:11a pH 8.5 7 Days: Mild degenerative changes takes place in tissue with 10X magnification.

Fig:11b pH 8.5 15 Days: Degenerative changes takes place in tissue with 10X magnification.

Fig:11c pH 8.5 21 Days: Degenerative changes like structural damage with 10X magnification.

Fig:11d pH 8.5 30 Days: Structural arch damaged in the tissue with 10X magnification.

Fig.12a Fig.12b
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Fig.12c Fig.12d

Fig:12a pH 9.5 7 Days: Structural damaged in gill arch with 10X magnification.

Fig:12b pH 9.5 15 Days: Structural damaged in gill arch complete damage with 10X magnification.

Fig:12c pH 9.5 21 Days: Complete gill arch damaged with 10X magnification.

Fig:12d pH 9.5 30 Days: Structural damage indicates the degenerative changes in tissue with
10Xmagnification.
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