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ABSTRACT 
 

Zebrafish (Danio rerio) is a small, tropical, bony fish that has a short lifespan and is very friendly to humans. These 

features make zebrafish an attractive and promising model organism for clinical trials because it is easy to use and 
inexpensive compared to other models. The digestive system, cardiovascular system, urinary system, nervous system 

and nervous system of zebrafish have similar characteristics to those of higher reproductive animals, and due to their 

diseases, adult zebrafish are used to detect environmental toxins and potential drug candidates through histopathological 
analysis. In this cases, the choice of the organ assessed relies on the type of compound tested, administration route, 

and biological activity. This study focused on the histopathological evaluation of the zebra fish exposed to 

experimental feeding trial of 14 days with A. nauplii biologically enriched with the crude secondary metabolite 
extracts of S. coelicolor AP09 strain. Fish were classified according to the percentage of bioaccumulated food 

obtained during the feeding experiment. This study focuses on evaluating the toxicity in the liver after treatment and 

the state of the immune system of fish after experimental feeding. By comparing the health status of the hepatocytes 
among the control and the test group it was identified that the test group zebra fishes (T1 to T3) that received different 

percentages bio enriched A. nauplii exhibited a near normal histological architecture as compared to the Control 
group. 
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Research on the health of aquatic animals, whether wild or 
cultured, employs various methods, among which histology plays 
a crucial role in disease understanding, prevention, and 
optimizing production. Histology involves obtaining thin organ 
slices that, when stained, reveal cellular and tissue-level 
changes. These changes, often observed in organs like gills, 
liver, spleen, heart, and intestine, can be indicators of disease 
or environmental stressors. 
To protect and improve animal health, maintaining appropriate 
water quality parameters, effective feeding management, 
prophylactic measures for equipment, and minimizing 
environmental stressors are essential. These practices contribute 
to healthier fish with intact organs and preserved functions. 

Zebrafish (Danio rerio), a freshwater species in the Cyprinidae 
family, are known for their distinctive striped patterns and 
peaceful temperament, although they can display aggression in 
crowded conditions. They inhabit various habitats, including 
slow-flowing streams and rivers. Detecting diseases in fish often 
begins with external observations, as symptoms may not be 
immediately apparent. Histopathological examinations involve 
analyzing fixed tissue sections for cellular and tissue-level 
changes, particularly notable in gill hyperplasia caused by 
parasites, which feed on gill tissues. 
In addition to histology, hematology (blood analysis) is 
increasingly important in fish pathology. Hematological studies, 
such as blood smears, hemoglobin and protein level estimations, 
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and biochemical tests, reveal changes associated with infections, 
feeding patterns, and environmental conditions.  
Actinomycetes, particularly Streptomyces species, are significant 
sources of antibiotics, with approximately 9500 reported 
antibiotics originating from this group. However, the discovery of 
new antibiotic compounds has declined in recent decades, 
emphasizing the need to explore novel organisms and 
environments to combat emerging diseases effectively. 
Integrating histological and hematological techniques is crucial 
for understanding and managing the health of aquatic animals. 
This multidisciplinary approach aids researchers and fish farmers 
in disease diagnosis, prevention, and maintaining optimal 
aquaculture conditions. 
MATERIALS AND METHODS 
1. Experimental Setup for Hatching Artemia nauplii 

(Nimisha P and Sheeba S, 2013): 
An Artemia hatching container was made by using a non-leaking 
bottle by providing appropriate growth conditions (aeration, 
hatching media with water of 35PPM salinity, rock salt), 
incubation done by using focus lamps. 
2. Bio-enrichment of Artemia nauplii with Actinomycete AP-

9 isolate secondary metabolites 
A. nauplii II instar (12 h old) larvae were selected and sieved by 
using 120 µm sieve and transferred into glass enrichment 
container (~ 200 nauplii/ ml) each having 100 ml salt water 
incorporated with microbial secondary metabolites (10 ml with 
basal feed un enriched nauplii, and 1.5, 3 and 6 mg/ml 
secondary metabolite enriched nauplii) corresponding to groups 

as follows 
T0 – Fish fed with un enriched nauplii (Control group) 
T1 – Fish fed with 1.5% bio enriched nauplii (Test group 1) T2 – 
Fish fed with 3.0 % bio enriched nauplii (Test group 2) T3 – Fish 
fed with 6.0 % bio enriched nauplii (Test group 3) 
The container was incubated at 28 to 30 ℃ for 12 h with strong 
aeration. After enrichment the nauplii were collected and 
observed under light microscope (Nikon Eclipse MV200 
Microscope, Courtesy-BU-DRDO) 
3. Experimental feeding trial of Zebra fish using enriched 

nauplii 
D. rerio fish fry (n = 10) were transferred into experimental tank 
containing 3 L of freshwater and were fed with 4 nauplii (12 h 
enriched and control nauplii)/fry for two times a day. 
Experimental trial was conducted for 14 days. Exposure of control 
feed fed and test feed fed fish to 0.1% A. hydrophila. 
4. Histopathological studies 
D. rerio (n=2) were subjected to A. hydrophila exposure for 18 
hours via immersion method. The fishes where then subject to 
histopathological studies. The organ samples (liver) were removed 
and fixed in 10% neutral buffered formalin, embedded in paraffin 
wax and stained with hematoxylin and eosin (0.5% v/v) for 
optical examination. Micrograph of the organs were taken from 
the paraffin sections at a final magnification of × 200 using a 
Nikon Eclipse E-200 microscope. For each group, micrographs 
originating from two fishes (n = 2) were analysed (Kaleeswaran 
et al., 2012). 

 
 
Histopathological analysis 
 

 
 
The results of the histopathological study revealed the 
following phenomenon: 
 

1. The S. coelicolor AP09 secondary metabolite enriched Artemia 
nauplii diet to the D. rerio fish did not result in significant acute 
toxicity as compared to the control group after the experimental 
feeding trial and there were no mortalities. 

2. When all the experimental fish groups were exposed to A. 
hydrophila exposure, it was observed that their immune response 

and the damage to the hepatocellular architecture was 

significantly less in the Test groups (i.e., T1, T2, and T3) while it 

was as compared to the basal feed fed control group T0. 

3. Notably the histopathology results of the T3 group hepatic portal 

vein revealed the neutrophil intrusion which elucidated a single 
point active immune function of the WBCs against the pathogen 
which was less pronounced in other groups. 
Further, the findings suggest that symptoms like degeneration in 

the hepatocytes, with narrowed Hepatic vein, Inflammatory cells 
aggregation (melano machrophage), Karyomegaly, Karyolysis, 
Hepatic focal necrosis (inset), and irregular hepatocellular 
arrangements were less pronounced in the test group and 

showed near normal appearance as compared to the pathogen 

exposed T0- Control group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The current study assessed the status of the Zebra fish internal 
organ -Liver after the experimental feeding trial for 14 days with 
the microbial secondary metabolite biologically enriched 
A.nauplii diet. However, the present study incorporated only the 
crude extract of the secondary metabolite for the bio 
enrichment and feeding trials. Further studies are required on 
the partial purification of the active principles in S.coelicolor 
AP09 secondary metabolite in order to narrow down the 
effective compound responsible for enhancing the disease 
resistance against the pathogen infection. 
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CONCLUSION 

RESULTS AND DISCUSSION 

Figure 2. Light micrograph (×200) of Liver of Danieo rerio (T0 

to T3) 14 days batch. Aeromonas hydrophila exposed fish 

liver shows degeneration in the hepatocytes, with narrowed 

Hepatic vein, Inflammatory cells aggregation (melano 

machrophage), Karyomegaly, Karyolysis, Hepatic focal 

necrosis (inset), and irregular hepatocellular arrangements. 

Further the experimental groups showed near normal 

appearances after pathogen exposure. (HVHepatic Vein; HC- 

Hepatocyte; IC-Inflammatory cells; KMKaryomegaly; KL-

Karyolysis; HFN- (Hepatic Focal Necrosis). 
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