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Morphometric analysis of various types of autophagy in hepatocellular carcinoma tissues
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[Abstract] Objective To investigate the distribution of various types of autophagy in hepatocellular carcinoma (HCC)

tissues and the adjacent non-tumor tissues. Methods = We observed the ultrastructure of 15 HCC tissues and the matched
adjacent non-tumor tissues under electron microscope. Scion Image software was used to analyze the relationship between
distribution of various types of autophagy and cell ultrastructure. Results The data showed that macroautophagy was the
dominant one in HCC cells,and the distribution was associated with the activity and metabolism of HCC cells. We also found
that the microautophgy was the dominant one in the cells of adjacent tissues, and the distribution was associated with the
inflammation injury of cells. Conclusion Our study suggests that macroautophagy and microautophagy are asymmetrically
distributed between HCC cells and hepatocytes of the adjacent tissues, which might be related to the development of HCC.
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Fig 1 Asymmetric distribution of macroautophagy and microautophagy
between HCC cells(A-D) and hepatocytes(E-H) in adjacent tissues
A-D were liver tumor cells; several double membrane or multi-membrane autophagosomes were present in the cytoplasm (arrows). E-H were

hepatocytes; several dense multivesicular lysosomes were present in the cytoplasm (arrows). Original magnification; X8 000
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Fig 2 Ultrastructure of macroautophagy in HCC cells of various statuses

A A giant autophagosome with many mitochondria sequestered by multiply membrane. B: Autophagic degradation of ER; some endoplasmic
reticulum was sequestered in double membrane vacuolus (arrows). C: A tumor cell with signs of homeostasis; autophagosome was absent in the
cytoplasm. D: A tumor cell with signs of active metabolism; there was fingerprint change of endoplasmic reticulum in the cytoplasm; and auto-
phagosome was present in the cytoplasm (arrows). E: A tumor cell with signs of grave impairment; many mitochondria were sequestered in
large double membrane vacuolus (arrow) ; other mitochondria in the cytoplasm were with pale and balloon appearance. F: A tumor cell in the

status of autophagic death,with most cellular organelles sequestered. Original magnification: X40 000(A,B); X 10 000(C); X 12 000(D-F)



B3HLE ORLENEAL T Z A G P T 2SI 2 ) B

o 241 -

2.3 MABARSEET BT S HAOTBEF S
A IR A LA X RR 4 2 A8 SN E L 4 I P9 2 i
oA X B R I TG SR UL, — A 20 i A8 v
] LA B 2 A0 R RV AR P T T S A S I
PLCE 3A), FEMEE T 18 ANIE T 40 1, %5 Al 1A B
BN 1.0~1.5 o, ¥ B 4 T AR 24 o 200 0 A 46K T
U 0. 2% ~0. 8% . 1E T4 fifg B 22 Z Fh J5 X 5] i
SR 15 ], 2 2 240 0 PR 200 B g 2 1B B K i, 24 i
SR Z MG HMEH B MRS . AR R 1 41 A
JoT VA S 0 5 S AR A G, LA AR 2
2 A5 IRy 22 e T AR CIEL 3B) L k25 T 4 i H
WML T 29 A EEIA EAA AN 1. 0~2.5 pm, 1

(A ‘-‘, _..‘.3':-'..\

3 STARRERESHABRMBHREEES

AR BRI 0. 5% ~2. 0%, RE KB
ST W] 5| T Ak L b B B ) B A R A
JE 2 4, 40 B K i B L 30 BN 5 40 A A A R
FELTED P 3 o 268 8 3 2 5 Tl A A RR G R B 22 I Ak W
S8 R S R A AR L 0 i B A R A 05 (30
IE 2 HF 40 M LS 3 31 A I BRI BRI 1. 5~
2.5 pm, MR ZY 5 40 A T AR 1. 596 ~3.5%,
3 P A A 43 ) R A5 3 2H A B 1 A0 5 78K i T AR
KA A s 78T o AR, 3 SN i v O ) 1 A3 A
ZFE G2 L (P<C0. 05) , #8728 U 3 11 2y
Aii AT RE 55 40 M 1Y 5 MR B A OC L JHE 4N i 1) 5% AE 1 2
o i GV E NV T A

T

. o)

Fig 3 Ultrastructure of hepatocytes under various inflammation statuses

A: A normal hepatocyte with neat architecture. B: A hepatocyte with inflammation; some multivesicular lysosomes directly taking in cytosolic

components. C: A hepatocyte {rom cirrhosis liver with severe inflammation; the cell architecture is vague, many enlarged lysosomes were present

with great multivesicular appearance, taking in cytosolic components through membrane invagination. Original magnification: X8 000
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