Pathological Significance of Mallory Body
Formation in Hepatocellular Carcinoma :
Feulgen-DNA Cytophotometric and
Morphometric Analysis
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Fig.1. Mallory bodies (arrows) are found in almost all
carcinoma cells. Hepatocellular carcinoma. (H & E, X

200)

Fig.2. Nuclei shed red fluorescence. Feulgen stain of
hepatocellular carcinoma. (Feulgen, X400)



OF NUCLEI

NO.

828 o]

1
30
TYPE 1
20
10
0 Limbnn
2c  4C 8cC
30
TYPE 1
20
10
o lilil High(l dldl o
2c 4 BC '
30
201
TYPE I
10
oAl nifbn_dh o nn
2¢ 4C s&c '
K 1}
20
TYPE V
10
0 HmwﬂmhwmmHmnnﬂ m [l non n
2c  4C sc ‘ ’ " ‘ C '

DNA CONTENT (A U.)

Fig. 3. .Types of nuclear DNA histogram. Type I, diploid pattern (case 10, Mallory body
negative area). Type 11, hyperploid pattern (case 21, Mallory body negative area). Type III
narrow aneuploid pattern (case 4, Mallory body negative area). Type IV, wide aneuploid

pattern (case 4, Mallory body positive area). p<0.05 vs. Mallory body-positive and -negative
areas by x 2 test.
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Table_l‘ Main features of 32 cases of Mallory body positive hepatocellular
carcinoma.

o HCC : Su;pected e s
Goe | age sex HOS, CmieolMES Lc Bigem Dintind
1 46 F Nodular m + B Diffuse
2 68 M Nodular I —+ NANB Diffuse
3 45 M Nodular i + NANB Diffuse
4 57 M Massive I 4+ NANB Diffuse
5 53 M Nodular I +  Alco Diffuse
6 58 M Nodular o + Alco Diffuse
7 68 F Small* I + NANB Cluster
8 73 M Nodular I + NANB Cluster
9 64 M Nodular I +  Alko Cluster
10 60 M Nodular i + Alco Cluster
11 85 M Nodular I + NANB Cluster
12 75 M Nodular I + Alco Cluster
13 72 M Nodular I +  Alco Cluster
14 57 M Small* I + Alco Cluster
15 68 M Nodular i + B Cluster
16 70 F Nodular I + B+Alco Cluster
17 60 F Nodular i + B Cluster
18 T4 M Nodular il —+ Alco Cluster
19 59 M Nodular I + NANB Cluster
20 43 M Nodular I +  Aleco Cluster
21 60 F Nodular I + NANB Cluster
22 60 M Nodular I + NANB Cluster
23 66 M Nodular i + NANB Sparse
24 65 M Massive il +  Alco Sparse
25 64 F Massive juf + NANB Sparse
26 65 M Massive il + NANB Sparse
27 75 M Massive il + Alco Sparse
28 71 F Massive i + NANB Sparse
29 57 M Nodular Il - Sparse
30 57 F Nodular I 4+ NANB Sparse
31 74 F Nodular I 4+ NANB Sparse
32 82 M Nodular I - Sparse

No., number ; M, male; F, female ; HCC, hepatocellular carcinoma; LC, liver
cirrhosis; NANB, nonA nonB virus; B, hepatitis B virus; Alco, alcohol; *

diameter of the tumor < 2cm.




DNA CONTENT (A U)

v o ) K & AR 831

7 10 4 16 5 2021 22 12
CASE NO.

13 3 17

Fig. 4. Nuclear DNA content (M*+ S. D.) of
Mallory body-positive and -negative hepatoc-
ellular carcinoma. Half tone, DNA content of
non-neoplastic hepatocytes from liver cirrhosis
M=S. D). O, Mallory body positive areas.
®, Mallory body negative areas. DNA content
in Mallory body-positive areas is greater than
Mallory body-negative areas in case 4, 5, 7,
10, 12, 16, 20, 21, and 22.
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DEATRRT DR E»HT2.
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Table 2. Means (M) and standard deviations (S.D.) of arbitrary units (DNA
contgnt) and types of DNA histogram of Mallory body-positive and —negative
carcinoma.

MB positive cells MB negative cells

Case Type of DNA Type of DNA

No. M+£SD.(AU.) pattern M+S.D.(A.U) pattern
1 2.73+2.00 il -
2 3.08+2.12 1 -
3 1.77+0.94 I 2.40+1.80 il
4 3.97£2.43 I\ 2.41+1.32* i
5 2.05£1.20 I 1.57£0.73*% I
6 1.81£0.90 I -
7 3.72+1.65 I 2.66+1.31* I
10 3.11+1.62 4 1.33:£0.59*
1 3.18+2.48 il -
12 1.70+0.96 Jiig 1.5140.49**
13 2.12+0.88 I 2.11+£0.91 I
14 2.48+1.60 il -
15 2.914£1.93 |\ -
16 2.51+1.22 v 1.76 £0.87* i
17 4.22+2.53 v 4.56+2.52 |\
18 3.19+1.48 i -
19 1.77+0.64 I -
20 1.89+0.76 I 1.15+0.36* 1
21 3.28+1.20 m 2.20£0.84* I
22 2.64+1.37 \Y% 2.11£0.93* I

1 AU, 2C; *p < 0.01,

**¥p < 0.05, vs. transverse by pooled t-test or Welch’s t-test.
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Table3. Comparison of types of DNA
histogram between Mallory body-positive
and -negative carcinoma areas in the
same case.

Mallory Body
(+) areas

Mallory Body (—) areas
Typel Typel Typell TypelV

Type 1 - - - -
Typel 0o® 000 - -
Typell e ® - ~
TypeV ® o o® ©

®, case; —,

absent.
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Fig.5. Nuclear DNA histogram of normal case (upper part, 58y) and a part of cirrhotic liver
(lower part, case 21). Both show type I (diploid pattern).
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Table 4-A. Means (M) and standard devi-
ations (S.D.) of areas of nuclei of Mallory
body (MB) -positive and -negative parts

54 7L MR OB HFT R & O,
HERRonibor.

BFEOD

& z=

BEEHROBEWFETHZ DNA I H D,
EXEMETEZOBRB -SOHBENICREL TV 3.
WL OhDE DNA BE0BIEAESIER LD S A
T2 DNA ML)y ORTHEETH
LI, RE¥OHEE T, Arve) YEER
NZT7 4 yEEINHEBYRFZODERE W
DNA EDORIENRTobhTws. DF b, Bits
74 ¥ LI BRI k —ER R L, 7 A A
VT oREERL L, BREEXC LY, Bk
BEAITH DNA BE2{IET 2 HETHE. 2L T,

Table 4-B. Means (M) and standard devi-
ations (S.D.) of areas of cytoplasms of
Mallory body (MB) -positive and -nega-

of hepatocellular carcinoma.

tive parts of hepatocellular carcinoma.

Case MB positive MB negative Case MB positive MB negative

No. M£S.D.(u? M=+SD.(¢% No. M+S.D.(#9 M=£SD.(p%
1 140.83+£119.56* 82.27+32.29 1 749.724368.54* 388.20+167.85
2 96.88+ 26.08* 60.31+ 9.99 2 844.744272.07* 298.04+ 71.08
3 50.08+ 14.45 62.22+15.50 3 365.6 +142.43% 196.92+ 82.29
4 65.89+ 22.71 71.57£24.10 4 345.28+156.27* 240.234+106.75
5 82.96+ 41.42* 61.02+17.38 5 524.411+188.49* 187.54+ 61.47
6 78.35+ 29.70* 53.51+£19.11 6 480.93+163.07* 151.21+ 52.09
7 8458+ 22.14* 67.94+36.01 7 742.16:£224.05* 253.64+£125.17
8 79.82+ 26.58 T1.37£27.94 8 731.08+222.50* 440.98+172.39
9 69.94+ 28.95 66.40+12.61 9 702.60+346.31* 287.83% 78.40
10 T7.72+ 24.05* 37.65+ 9.66 10 411.604138.70% 98.21+ 26.73
11 124.10+ 48.90* 73.80+21.04 11 674.30+286.98* 351.98£107.39
12 11827+ 45.25* 4358+ 8.18 12 414.101+141.35% 288.96+ 76.83
13 57.75+ 14.43* 45.90+ 6.83 13 484.201+209.89* 237.25+ 6542
14 85.72+ 26.07* 51.30+10.79 14 723.02£359.13* 269.54+ 83.58
15 134.59+ 91.99* 72.57+21.84 15 508.43+170.49* 173.50+ 84.18
16 98.06+ 44.57 90.84+29.56 16 691.63+349.34* 445.98+160.94
17 9847+ 59.33%* 78.6430.43 17 704.43+278.03* 267.00+ 9455
18 79.30+ 39.13 70.94+19.74 18 302.64+146.70% 190.36 £ 57.76
18 108.9 + 33.59* 73.59+22.74 19 967.20+508.60* 256.51+ 65.79
20 84.20+ 38.68* 54.35+14.31 20 479.58+213.56* 208.94+ 63.34
21 17713+ 51.60% 87.46+18.45 21 1048.04+351.13* 472.92+124.00
22 101.744 33.59% 78.08+17.08 22 267.92+ 74.70%* | 229.57+ 58.97

M+SD. M=£SD.

of total of total

cases 9537+ 44.74* 66.171+20.95 cases 587.77+257.99% 268.751+ 97.91

*p < 0.01, **p < 0.05, vs
pooled t-test or Welch’s t-test.

. transverse by

*p < 0.01, **p < 0.05, vs. transverse by
pooled t-test or Welch’s t-test.
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<o EBHTE - FRERFEOK DNA B2 7 #
ANT R B AEETRIE L, UTOR
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DNA B9l £ ERE = R, HELE:T
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DNA En%h-o7. W2, DNADEAR N F A
WX B ETR o7, FEO DNA A b7 J A

Table 4-C. Means (M) and standard devi-
ations (S8.D.) of N/C ratio of Mallory
body (MB) -positive and —negative parts
of hepatocellular carcinoma.

MB positive MB negative

Case M=SD(u?) M£SD.(4)
1 0.19+0.12 0.23+0.08
2 0.13+0.05* 0.21£0.06
3 0.15+0.07* 0.41+0.41
4 0.22+£0.10* 0.33£0.12
5 0.17+£0.09*% - 0.36+0.15
6 0.18£0.09* 0.38+0.17
7 0.12£0.05* 0.29+0.12
8 0.12£0.04* 0.17+0.06
9 0.1140.04* 0.24+0.07
10 0.21+0.08* 0.69+0.28
11 0.20+0.08 0.22+0.06
12 0.30+0.11* 0.164-0.07
13 0.14+0.05* 0.21+0.06
14 0.14+0.06* 0.200.06
15 0.30+0.26* 0.47+0.20
16 0.16+0.07* 0.2240.09
17 0.15£0.07* 0.32+0.14
18 0.294-0.13* 0.40£0.15
19 0.14+0.30* 0.30+0.09
20 0.20+0.10* 0.28+0.10
21 0.13+0.08 0.20+0.06
22 0.40+0.16 0.37£0.15

M=£S.D.

of total

cases 0.19+£0.10* 0.31:£0.16

*p < 0.01, vs. transverse by pooled t-test or
Welch's t-test.
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Abstract

Mallory bodies (MBs) are peculiar hyalin in hepatocytes and hepatocellular carcinoma
(HCC) cells. In order to clarify the relationship of MB formation to hepatocarcinogenesis,
microspectrophotometrical measurement of cell nuclear deoxyribonucleic acid (DNA)
content and morphometrical analysis of HCC cells were carried out in autopsied cases of
HCC bearing many MBs. Non-neoplastic hepatocytes of normal livers and of cirrhtic
areas from cases with HCC showed generally diploid pattern. In contrast, MB positive
HCC cells showed more hyperploid pattern or aneuploid pattern of DNA content than
MB-negative HCC cells as well as non-neoplastic hepatocytes did. Separate carcinoma
nodules containing many MB-positive cells in the same liver showed the same type of DNA
pattern suggesting clonal proliferation of MB-positive HCC cells. Morphometrical analysis
disclosed an increase of nuclear as well as cytoplasmic volumes of MB-positive cells
compared to MB-negative ones, though the nuclear/cytoplasmic ratio of MB-positive cells
was not different from that of non-neoplastic hepatocytes. The findings that MB-positive
HCC cells shared several characteristic features and DNA monoclonarity in MB-positive
HCC cells, suggest that MB phenomenon is possibly related to a structural phenotypic
cellular change of HCC.




