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Microstructure and Ultrastructure of the Liver Tissue in
Oncorhynchus mykiss at Different Ages
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Abstract: The liver microstructure and ultrastructure of 8-month-old, 20-month-old and 30-month-old
Oncorhynchus mykiss were observed by both light and electron microscopy. The results showed that the hepatic
capsule thickness varied with age. The parenchyma showed tube-like arrangement of two-hepatocytic plates
encircling central venous radially. The hepatocytic microvilli extended from hepatocytes into biliary passages
and towards the space of Disse. The hepatic stellate cells (HSC) were located in the space of Disse with
irregular shape and angular nuclei and rich in heterochromatin and paranuclear lipid droplets. Cytoplasmic
processes radiated randomly from the cell body and round sinusoid. There were free ribosomes, rough
endoplasmic reticulum, Golgi complex and mitochondria in the cytoplasm and cytoplasmic processes. There
were macrophages in the sinusoid, but Kupffer cells were not evident in the liver. The stromal reticular fiber
increased with age. HSC and sinusoid developed perfectly in all age groups. Vessels and bile ducts were
observed to scatter without any apparent order within the parenchyma. The portal area was arranged as solitary
biliary, biliary-arteriole, biliary-venous and venous-biliary-arteriolar tracts. Structural differences of the portal

area between different ages were observed. It was mainly the biliary solitary tube at 8-month old, while there
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were mainly biliary-arteriole type at 20-month-old and venous-biliary-arteriolar type at 30-month-old. These

results indicated that the liver structure varied with in O. mykiss.

Key words: Oncorhynchus mykiss; Liver; Microstructure; Ultrastructure
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(0.72£0.03) pm(n =10) (£ 1) , o fiPEL 4k
FE LT A 53 A1, 75 A Wi i AR 21 4 (T i T
1), 20 ARBEFEIE(1. 14 £0.02) um(n =10) ;
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0.05,52), 8 HHF & X LIRS IUE RN
FEREMR A 4] B (BIRR 1:13) , 20 J1 i
A3 VA DX B s i, DU sl bk AL A 3 (A
Fi 1:14) ;30 F A, YA DX B0 AN 3h ik 8o
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KK AEAT , LAIRAE 3 ik 24 R R4S Sl i ik 7 Ry
33( £ I.15),
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Table 1 The size of hepatocyte and tunicle in liver of Oncorhynchus mykiss at different ages

REHE R G 8 Hi 20 H i 30 Ay

KEEABAR Size (pm) 8-month old 20-month old 30-month old
B Tunicle 0.72 +0.03 1. 14 0. 02" 1.87 £0.08"
JFANIEH AR Long diameters of hepatocyte 20.23 £1.25 20.34 1. 65° 20. 54 +1.03"
JFA A AE 1% Short diameters of hepatocyte 12.44 +0. 80 13.21 +1.04* 12.45 +0. 95*
A% K/ Nuclear diameters 7.21 £0.15 6.72 +0. 46" 7.52 £0. 64°

[FAT bR a Fon 5 8 AR AH L 22 R PEA 3 (P >0.05) b s 8 IR FRAH L 22 M B3 (P <0.01)

The different lowercases in the same row indicate significant difference between different ages:a. No significant differences, P >0.05;

b. Highly significant difference, P <0.01.
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®2 FARERENRIMEIFNLCERKIKBEZL (Mean +SD,n =10)

Table 2 The number of portal area in liver of Oncorhynchus mykiss at different ages

8 Hi
8-month old

20 A%
20-month old

30 A
30-month old

L X Portal
Bk Artery

1.954 6 +0.301 1°
0.131 0 +0. 040 3°

2.241 6 £0. 044 4
1.087 1 £0.102 3"

3.180 8 +0. 060 9°
2.0155+0.093 6°

¥R aFom 8 Hir 520 ARRAHIL Z REABE (P >0.05) b FR 20 A #1530 HIBH L 2Z S B2 (0.01 <P <0.05) ¢ £

7~ 8 A5 30 FiHH 22 St B3 (P <0.01)

The different lowercases in the same row indicate significant difference between different ages:a. No significant differences, P >0.05;
b. Significant difference, 0. 01 <P <0.05; c. Highly significant difference, P <0.01.
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NSRBI R 2 SIE N, S FL S YA L,
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(Eduardo et al. 1994, Hinton et al. 2001, Geerts
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2001, Jeffrey et al. 2005) , 3= ZEAE H 2&A pi4n i
HNEETT AR ANAEAE R A, Z 5T I
R BE AN T)AE XML ( Fraser 1995, Geerts
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AR AFEAE ; Hampton 25 (1985, 1988, 1989 ) Wi,
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DARE At 7 A s I AE Sl kB o 32 5 4 MR H LA
AR A 3 BT H W 5 2200, & Fhaity
JEHH (Akiyoshi et al. 2004 ), 2 i EEEE L)
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1M RABAE Ry vp U 8 iR A 4 21 4 AL A AR 3 3k
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1.8 H#AHF, Masson JLfa, x400; 2.20 H 3, Masson 448, x400; 3. 30 J #JF, Masson Y44, x400; 4. 8 3, PAS et x
1 000; 5.20 F ¥, PAS Jeff, x 1 .000; 6. 30 Al AT, PAS i, x1000; 7. 8 F % HSC 4l Golgi 44{f, x 1 000; 8.20 H % HSC
M, Golgi Y&, x 1 000; 9.30 A #4 HSC ZH i, Golgi J& %, x 1 000; 10. 8 H I X, Masson e {f,, x400; 11.20 L IX,
Masson 4t x400; 12. 30 HIAICAFIX , Masson Je €8, x400; 13.8 HIRILA X, Gomori JLff, x400; 14.20 ), Gomori Y27,
x400; 15. 30 A& X, Gomori Y, x400,

Explanation of Plate I

Microstructure of the liver tissue in Oncorhynchus mykiss at different ages

1. The liver of 8-month O. mykiss, stained by Masson, x400; 2. The liver of 20-month O. mykiss, stained by Masson, x400; 3. The liver
of 30-month O. mykiss, stained by Masson, x400; 4. The liver of 8-month O. mykiss, stained by PAS, x1 000; 5. The liver of 20-month
0. mykiss, stained by PAS, x1 000; 6. The liver of 30-month O. mykiss, stained by PAS, x1000; 7. The HSC cell of 8-month O. mykiss,
stained by Golgi, x1 000; 8. The HSC cell of 20-month O. mykiss, stained by Golgi, x1 000; 9. The HSC cell of 30-month O. mykiss,
stained by Golgi, x1000; 10. The portal of 8-month O. mykiss, stained by Masson, x400; 11. The portal of 20-month O. mykiss, stained
by Masson, x400; 12. The portal of 30-month O. mykiss, stained by Masson, x400; 13. The portal of 8-month O. mykiss, stained by
Gomori, x400; 14. The portal of 20-month O. mykiss, stained by Gomori, x400; 15. The portal of 30-month O. mykiss, stained by
Gomori, x400.

A Billk; BD. A CF. IRIREF4E; Gly. MR ; HSC. IFEVRAML; PV LA XK, RE. RPIREF4E; Tu. B,
A. Artery; BD. Bile duct; CF. Collagen fiber; Gly. Glycogen; HSC. Hepatic stellate cell; PV. Portal Vein; RF. Reticular fiber; Tu. Tunicle.

I hig 10 35 AR

ANTR] H 5 L 6 - 20 SRR o 4 4

1.8 IR IMEMEIRE, x5 000; FFERMMPHITIK x20 000; 2.8 HIAHTIHAE, x10000; 3. 8 H WS F4MIMEET, x3 000;
4.20 AR MERSEAREL, x5 000; 5.20 A ATFAIM, x 30 000; 6.20 H #4140 i =2 ] % % 5% £, x 3 000; 7.30 A # 15,
x5 000; 8.30 AAHIIAE, x10 000; 0 I J 402 W AT RLRFHCR, %30 0005 9.30 HEAELIIAE, x30 000,

Explanation of Plate II

Ultrastructure of the liver tissue in Oncorhynchus mykiss at different ages

1. The sinusoid and the Disse space of 8-month O. mykiss, x5 000; Fine structure of stellate, x20 000 ; 2. The sinusoid side of 8-month O.
mykiss, %10 000; 3. The biliary canaiculi of 8-month O. mykiss, %3 000; 4. The sinusoid and the Disse space of 20-month O. mykiss, x
5000; 5. The hepatocyte of 20-month O. mykiss, %30 000; 6. The tight junction of hepatocyte in 20-month O. mykiss, x3 000; 7. The
sinusoid of 30-month O. mykiss, x5 000; 8. The bile preductule of 30-month O. mykiss, x 10 000; Fine structure of desmosomes,
%30 000; 9. The biliary canaiculi of 30-month O. mykiss, x30 000.

BC. WIH/INVEE ; BL. 2 CF.RIFREF4E; D. Disse B, EC. A N AN ; En. M55 AN ; Evy. FRZLTANM; F. S 4ERE00
Gly. B8 ; HC. JFZNML; HSC. ATRUIRANNE ; JC. BBHEHE, Lio BB Ly, i EEIR; M. BN, Mi. Zokifk; Mv. 4G, N. 410
B NPEAL; Py MIEKIE; RER. ML ; Sin. 1185 O. Bk,

BC. Biliary canaiculi; BL. Basal lamina; CF. Collagen fiber; D. The space of Disse; EC. The epithelial biliary cells; En. Endothelial cell;
Ery. Erythrocyte; F. Fibrocyte-like cells; Gly. Glycogen; HC. Hepatocyte; HSC. Hepatic stellate cell; JC. Tight junction; Li. Lipid droplets;
Ly. Lysosome; M. Macrophage cell; Mi. Mitochondria; Mv. Microvilli; N. Nucleus; NP. Nuclear pore; Pv. Pinocytotic vesicle; RER. Rough

endoplasmic reticulum; Sin. Sinusoid ;0. Desmosomes.
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