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บทคัดย่อ
พวกเราศึกษาโครงสร้างไตของปลาตะกรับ Scatophagus argus ช่วงระยะวัยรุ่น ปลาทุกตัวถูกประเมินด้วยเทคนิคทางด้าน 

มิญชวิทยาและมิญชเคมี เนื้อเยื่อตับถูกแบ่งเป็นส่วนต้นและปลายภายใต้กล้องจุลทรรศน์แบบใช้แสง จากความแตกต่างด้าน

โครงสร้างพบว่าเนื้อเยื้อฮีมาโทโพอิทิกและรีนัลคอร์พัสเคิล (โกลเมอรูลัสและโบว์แมนส์แคบซูล) พบได้ในไตทุกส่วน ไตส่วนต้น

ประกอบด้วยเนื้อเย้ือฮีมาโทโพอิทิกและท่อไตฝอยเล็กน้อย ขณะที่ท่อไตฝอยและรีนัลคอร์พัสเคิลพบเพิ่มขึ้นในไตส่วนปลาย 

เนื้อเยื่อตับของปลาตะกรับระยะวัยรุ่นจึงประกอบด้วยไตส่วนต้นและปลาย การศึกษาคร้ังนี้เป็นข้อมูลพื้นฐานส�าหรับการวิจัย 

ในอนาคต เช่น โครงสร้างละเอียด จุลกายพยาธิวิทยา สรีรวิทยา ส�าหรับปลาตะกรับในบริเวณชะวากทะเลของประเทศไทย

ค�าส�าคัญ: เนื้อเยื้อฮีมาโทโพอิทิก สเคทโทฟาจิดี โครงสร้างท่อไตฝอย

Abstract
We observed the kidney structure of the spotted scat, Scatophagus argus, during the juvenile stage. All fish were 

carried out by using histological and histochemical techniques. The kidney tissue was divisible into the anterior and 

the posterior regions at the light microscopic level. Based upon different structure observations, the haemopoietic 

tissue and the renal corpuscle (a glomerulus and a Bowman’s capsule) were found in all regions. The anterior kidney 

was comprised exclusively of hematopoietic tissues and a few renal tubules, whereas the renal tubule and renal  

corpuscle were gradually detected in the posterior kidney. The kidney of this fish was composed of two regions  

including anterior and posterior regions. This study provides baseline data for future planned/in-progress/anticipated 

work on the ultrastructure, histopathology and/or physiology of this economically/commercially/ecological fish species 

in estuaries of Thailand. 
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Introduction
Many studies have been published on histological  

observations of kidney tissues in fish1,2. Histologically, fish 

kidneys are composed of two distinct regions, the  

anterior and the posterior, according to the basic tissue 

and cell types present in each region1,2,3. Several  

components are found in the anterior kidney such as a 

majority of the hematopoietic tissue, interregnal tissue, 

chromaffin and adrenocortical endocrine cell types;  

examples include Devario regina1 and Hemibagrus  

filamentus3,4. The posterior kidney contains the renal  

tubules and a few interstitial hematopoietic and lymphoid 

tissues; the posterior region is well known for its role as 

an osmoregulatory and excretory organ in teleost fishes2. 

One of the main reasons fish kidney histology has  

received renewed interest is because these studies have 

proven important in applied research related to fish 

physiology and histopathology. Histological alterations of 

the kidney may be good indicators of environmental 

stress3,4. 

 Although detailed description of the histological 

structure of the kidney tissue has been widely reported 

in teleost fishes, there are no reports on spotted scat, 

Scatophagus argus, with belonging to Scatophagidae. It 

is an euryhaline teleost and wildly distributed in the near 

shore waters of the Indo-West Pacific Ocean such  

as India, Sri Lanka and Thailand5,6. S. argus is also  

considered as an commercially/ecologically important and 

dominant fish especially Paknam Pranburi Estuary,  

Thailand. Therefore, we report here results of studies 

carried out on kidney histology and histochemistry of the 

S. argus during its juvenile stage, 

Materials and Methods 
 Juvenile fish, Scatophagus argus (n = 20, standard 

length 3.04±0.21 cm) were field-obtained, there were by 

catch during fishing season (November to December 

2015) from Pranburi Estuary, Prachuap Khiri Khan Province  

(N 12°24’08.5”, E 099°59’00.2”). The tubular structure of 

kidney tissues of these fishes were collected from two 

areas (anterior and posterior kidneys) and were suddenly  

fixed in Davidson’s fixative (about 48 h) for histological 

observations. 

 Under histological observation, fixed kidneys 

were processed via standard histological techniques8,9. 

All kidney blocks were cut with a rotary microtome at 5 

- 6 µm thick and stained with Harris’s haematoxylin and 

eosin (H&E), Periodic Acid Schiff (PAS) and Alcian blue 

(AB)9. Observations of the histological structures of the 

kidney tissues were observed under a light microscope 

(LM). 

Results and Discussions 
 A histological confirmation of the S. argus kidney 

revealed that into it composed of two regions including 

anterior and posterior regions (Figures 1A-1I). Overall, 

the kidney of S. argus had numerous similarities to the 

teleost kidney2,10.

 Longitudinal plans of the anterior kidney were 

covered by a capsule comprised thick of loose connective 

tissue layer with inserting smooth muscle. The haemat-

opoietic-lymphoid tissue and a few excretory tubules were 

clearly observed. Note that the haematopoietic-lymphoid 

tissue of the anterior region was exclusively observed 

with abundant cell types (Figures 1A, 1F), similar to that 

reported in Cyprinus carpio and Poecilia reticulata2. The 

functions of haematopoietic-lymphoid tissue are associated  

with haematopoiesis and immunity in fish. Early in fish 

development, the entire kidney is involved in production 

of immune cells and the early immune response11. Note 

that a few renal corpuscles and renal tubules also were 

found in the anterior kidney.

 The posterior kidney was mainly composed of 

renal tubules and renal corpuscle; on the other hand, a 

lesser amount of interstitial hematopoietic tissue was 

present in the posterior region (Figure 1B-1C, 1G-1H). 

According to PAS reaction, cells detected in the hemat-

opoietic tissue included proerythroblasts and erythrocytes 

of the erythropoiesis (Figure 1I). This study was similarly 

observed in C. carpio and P. reticulata2 and Sarotherodon 

mossambicus11. The granulopoiesis and lymphoplas-

mopoietic series were also present (Figure 1I), as  

similarly reported in Clarias gariepinus and S. mossambicus11 

and Oreochromis niloticus12. The renal corpuscle of S. 
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argus was formed by a glomerulus, which was surrounded  

by Bowman’s capsule (Figure 1H). This capsule also had 

a double wall, forming visceral and parietal layers. The 

internal or visceral layer included anastomosing glomerular  

capillaries and podocytes, also called glomerulus (Figure 

1I). The epithelium of this layer was enclosed by a single 

layer of simple squamous epithelium, as also called the 

parietal layer. The capsular space occurred between the 

two layers of the renal corpuscle. Light microscopically, 

the histological structure of the renal tubule revealed a 

connection to the renal corpuscles. Each tubule was 

composed of two proximal convoluted tubule segments 

(Figures 1B, 1G, 1I), as similar to previous report2,13. The 

first segment of proximal convoluted tubules had high 

simple columnar epithelium; a well-developed apical brush 

border was also detected. The epithelium contained a 

spherical nucleus, which was basally located with a 

slightly eosinophilic cytoplasm (H&E staining method). On 

the other hand in histochemical results, the characterization  

of the apical brush border was positively reacted in both 

AB as bluish and PAS as pinkness (Figures 1E, 1I). The 

second distal convoluted tubule segment was lined by a 

low simple columnar epithelium. The nucleus of this  

epithelium was oval in shape with less obvious/abundant/

developed apical brush border. Anderson and Mitchum14 

who reported that the functional structure in this segment 

might be related to divalent-ions. The collecting duct also 

had columnar epithelium; the collecting duct transformed 

into a larger duct before entering the opisthonephric duct 

(Figures 2A-2B). 

Figure 1  Micrograph of anterior (Ak) and posterior (Pk) kidneys of Scatophagus argus during its juvenile stage; 

(A-B), Ap = apical brush border, Bw = Bowman’s capsule, Et = Erythrocytes, Dc = second distal convo-

luted tubule segments, G = glomerulus, Gn = granulopoiesis, He = haematopoietic tissue, Lm = lymphop-

lasmopoietic series, Pc = proximal convoluted tubule segments, Pe = proerythroblast, Rt = renal tubules. 

Harris’s haematoxylin and eosin (H&E), Periodic Acid Schiff (PAS) and Alcian blue (AB). Scale bar A, B, 

D, F, G = 100 µm, I = 50 µm.
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Figure 2  Micrograph of the collecting duct (Cd) and the opisthonephric duct (Od) of the kidney of Scatophagus 

argus (A-B); Rt = renal tubules, Harris’s haematoxylin and eosin (H&E), Periodic Acid Schiff (PAS). Scale 

bar A-B = 100 µm

Conclusion
 The current study revealed that the kidney of S. 

argus juveniles is the first described of this species and 

consisted of two distinct regions; anterior and posterior 

kidneys. The anterior kidney was composed primarily of 

hematopoietic tissue and few renal tubules. The posterior  

kidney contained mainly renal tubules with a lesser 

amount of interstitial hematopoietic tissues, where the 

renal tubules and glomerulus were gradually increased.
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