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NEUTROPHILIC 
ZONE 3 PERI-

MALLORY INTERFACE ASTI FAT INFLAMMATION CELLULAR BODIES HEPATITIS ALT 
FIBROSIS 

NASH 3-4+ +/- + + 

MTX 2-4+ + ? 

ASH 1-3+ + + 2+ 

Amiodarone +/- + + 2+ -1 

HCV 1-3+ + <1 

1 or -, 
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Fig lea). MTX-induced hepatotoxicity. Macrovesicular steatosis with focal lobular 

inflammation and liver cell necrosis. (Original magnification X 200; H&E.) 

Fig l(b). MTX-induced hepatotoxicity. Nuclear variability and macrovesicular 

steatosis. (Original magnification X 400; H & E.) 
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Fig l(c). MTX-induced hepatotoxicity. A mild chronic inflammatory cell infiltrate 

involves this portal tract. (Original magnification X 200; H & E.) 

Fig l(d). MTX-induced hepatotoxicity. Fibrous septa originating from the portal tract 

extend into the lobule. (Original magnification X 200; Sirius red.) 
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Recently it has been accepted that a nwnber of other patterns of liver injury are seen 

in alcoholic liver disease, including non-specific steatohepatitis without a neutrophil 

polymorph infiltrate and balloning degeneration of hepatocytes, and that this 

nonspecific pattern of liver injury can precede the development of alcoholic cirrhosis 

in both animal models and humans (46a). Much of the confusion regarding the criteria 

for the diagnosis of NASH might be explained by the existence of a similar spectrum 

of injury in 'non-drinkers' ranging from steatosis, through steatosis with lobular 

inflammation (non-specific steatohepatitis) to the classic histological features of 

NASH as described above. 

Fig 2(a). NASH. Steatosis with a mixed inflammatory cell infiltrate and ballooning 

degeneration. (Original magnification X 400; H & E.) 
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Fig 2(b). NASH. Steatosis with prominent pericellular fibrosis. (Original 

magnification X 200; Sirius red.) 

1.3.2. Pathogenesis 

Although the course of events in the development of NASH is unclear, the final 

pathway, like alcohol, is thought to be oxidative stress. The subsequent generation of 

oxygen free radicals is capable of causing damage to mitochondria, protein and DNA 

as well as resulting in peroxidation of the polyunsaturated fatty acid side-chains of 

membrane phospholipids (47). 

Steatosis occurs more frequently than steatohepatitis. It is present in up to 80% of 

patients with diabetes mellitus (48) and 76% with obesity (49). The prevalence of 

NASH in the general population has not been defined in the USA (44) nor has it been 

studied in South Africa. Wanless and Lentz, however, found 18,5% of markedly 

obese patients in a large autopsy study from Toronto Canada had steatohepatitis (50). 

Although this indicates that fat is not causal in the development of steatohepatitis, it is 
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8. score. 

TOTALMTX RISK BX. FAT NEC FIBR NASH PROG 
GRADE 

NO DOSE (MG) FACTORS NO 

a 1 1 2 Y Y lilA 1 7405 DM b 2 1 2 Y IliA 
Diabetes a 3 1 2 Y Y lilA 2 4925 
Obese b 4 2 3 Y IIiB 

Diabetes a 1 a 1 N Y I 3 378 ()hA<:A b 1 1 2 Y I 
a a a a N y I 4 4135 - b a a 1 N I 
a 1 2 1 Y Y I 5 22750 
b 1 1 2 Y I 
a 1 2 1 Y Y II 6 8870 - b 2 2 1 Y .11 
a a a 1 N Y I 7 5945 
b 1 1 2 Y lilA 
a a a a N 

N 
I 8 2315 - b a a a N I 

a 1 a a "N y II 9 12765 - b 1 1 1 Y II 
Diabetes a a a 1 N Y I 10 6020 Obese b 1 1 2 Y IIIB 

a 1 1 a N y II 
Obe<:A -11 2032 b 1 2 1 Y II 

a a a 1 N Y II 
12 3535 Alcohol b a a 2 N II 

a 2 2 2 Y N 
iliA 

13 3650 - b 2 1 2 Y iliA 
a a a 1 N Y I 

14 3270 - b a a 2 'N II 
a a 1 1 N Y II 

15 6620 Alcohol b a a 2 N IliA 

DObese 
a 4 2 3 Y N 

IIiB 
., 16 4025 b 4 2 3 Y IIIB 

a a a a N y I 
17 1685 - b 1 a 1 N I 

a 4 1 1 Y Y II 
18 2245 b 4 1 2 Y lilA 

a 1 1 1 Y Y '11
11 

19 b 1 1 2 Y iliA 
a a a 2 N Y 

lilA 
20 4910 - b 1 a 2 N lilA 

a a 1 1 N Y II 
21 8330 - b 1 1 2 Y IliA .' 

a a a a N y I 
22 5000 Diabetes b 1 1 2 Y II 

a 2 1 1 Y Y 
II 

23 4260 b 2 2 1 Y II 
a 3 2 2 Y Y iliA 

24 3945 b 4 2 2 Y iliA 
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Fig 4(a). Case 16. Photomicrograph from the first liver biopsy shows extensive 

steatosis and fibrosis. (Original magnification X 40; H & E.) 

Fig 4(b). Case 16. Connective tissue stain of the same biopsy above showing bridging 

fibrosis. (Original magnification X 40; sirius red.) 
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Fig 4 (c). Case 16. The second biopsy also shows extensive steatosis and fibrosis. 

(Original magnification X 40; H&E.) 

Fig 4 (d). Case 16. The connective tissue stain of the second biopsy shows progressive 

fibrosis. A small regenerative nodule is apparent, but there were insufficient 

features in the rest of the biopsy to justify a diagnosis of cirrhosis. (Original 

magnification X 40; Sirius red.) 

24 



Univ
ers

ity
 of

 C
ap

e T
ow

n

10 

5. a 

seven not a 

no 

case 1 

was no 

a on 

as 

a was was 

25 



Univ
ers

ity
 of

 C
ap

e T
ow

n

mean 

seven panems not a 

a 

no a 

two 

a 

mean 

so seven 

was no 
'\.: 

26 



Univ
ers

ity
 of

 C
ap

e T
ow

n

6000,---___________ _ 

5000 --r----=====-------

4000 , .. 1--__ 

3000 +----

2000+-__ 

1000 -1---__ 

0+---.............. .. 

27 



Univ
ers

ity
 of

 C
ap

e T
ow

n

measurement reasons 

an a 

no 

reason 

to assess 

co-

a 

was not 

an 

a 

are not 

28 



Univ
ers

ity
 of

 C
ap

e T
ow

n

a nu,""',, IS to 

assume 

IS 

or aultollm.IlrlUl 

an accurate '''J'''''''~' 

some 

accurate assessment 

16 21 

an 

to 

IS 

as 

to A"\JA"".I1 

was to an 

to 

1 ), 

as a more 

a measure 

at 

IS a more 



Univ
ers

ity
 of

 C
ap

e T
ow

n

an steato'slS or was no 

IS 

use a 

30 



Univ
ers

ity
 of

 C
ap

e T
ow

n

are "A ......... 

a 

or 

causes or is ... .,.'v ... ' ..... ,.., .... 

I-',u,." ... ", two not 

not 

not a 

31 



Univ
ers

ity
 of

 C
ap

e T
ow

n

seven 

were £'ru-nn!:lTP''; not 

to account 

... <>'''''''''''" V''-'I-''''''''' or ......... , ... v ....... nieD8ltotoXllC u,'''' ..... ''' ...... ,.,,'', is not 

32 



Univ
ers

ity
 of

 C
ap

e T
ow

na 
'., /, 

1 

Abbreviations: CYF2EI, 'V""llVUlv P450 2El, free reactive oxygen 
tumour necrosis factor 

8. stress 

33 



Univ
ers

ity
 of

 C
ap

e T
ow

n

,';-.~ 

on .u~· ..... My rat 

exerts a HLL .. n"~y 

eX1Do~;eo rats 

was 

term 

or 

IS 

no 

a 

sulfhydryl 

34 



Univ
ers

ity
 of

 C
ap

e T
ow

n

are uncommon 

Abbreviations: 
alpha 

causes a 

" 

11 '. \ 

reactive oxygen ~Pt:<;H:::5; 

to a 

IS 

tumour necrosis factor 

35 



Univ
ers

ity
 of

 C
ap

e T
ow

n
account 

se 

to an 

to 

or a 

36 



Univ
ers

ity
 of

 C
ap

e T
ow

n

to 1 

treatment is 

as occurs 

D 
,r 

Abbreviations: reactive oxygen "IJ""";;''', necrosis factor 

10. 

rn,"'r~IT"1 as as 

37 



Univ
ers

ity
 of

 C
ap

e T
ow

n

as as 

assessment 

was a 

not 

a 

1-1 .... ...,,,.'" on are 

9. 

9. 1.1,." .... ,,,, 
1-' ..... "' ...... on 

38 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. 

a 

). 

treatment 

). 

39 



Univ
ers

ity
 of

 C
ap

e T
ow

n
VVU\"J.U:-IHlnl"- can 

1. 

IS a more 

accurate 

2. 

to nrCH)"""""";"~ 

can cause a at 

3. 

a 

to 

40 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. acute 

2. 

3. 

use 

1 

5. 

1 

6. J 

1 18. 

7. rat. 

8. J 

10. 

1 11 

41 



Univ
ers

ity
 of

 C
ap

e T
ow

n

11. treatment 

.' 

J 1 

1 

1 

15. 

16. 1 

915. 

17. 

18. 

J 

1 

....... "JHU.U. M, 

notrex.ate treatment a J 

1 

42 



Univ
ers

ity
 of

 C
ap

e T
ow

n

21. P 

assessment 

Ann 

1 

1 

to 

1 

... " 'i 

, ' 
.' 

J 

J, 

J 

1 

J 

} , 

43 



Univ
ers

ity
 of

 C
ap

e T
ow

n

treatment or 

31. 

o. 

J 1 

1 

21 

treatment J 

1 

care 

1 

44 



Univ
ers

ity
 of

 C
ap

e T
ow

n

J, 

41. 

treatment 

a 

s. 
1 

an 1 

11 

screws on a 

4S 



Univ
ers

ity
 of

 C
ap

e T
ow

n

F, 

110. 

5l. or 

to 

J 1 

:f . t, J 46 



Univ
ers

ity
 of

 C
ap

e T
ow

n

van van 

on 

IS it 

61. J, 

8. 

1 1. 

or 

a 

J 

47 



Univ
ers

ity
 of

 C
ap

e T
ow

n

seen 

on 

rat. 

content rat 

48 



Univ
ers

ity
 of

 C
ap

e T
ow

n

P."!:I,TP." tumour 

51. 

oc 

J 

1. 

J. 

J, J.JH.' .... VJ 

non-

""'",'VU",,'''''' IHy ........... ,'"' steatloheoatltlS: a 

49 



Univ
ers

ity
 of

 C
ap

e T
ow

n

J, 

1 

p 

a rat J 

15:1 11. 

so 




