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The formation mechanism of the peritoneal dissemination of hepatoma cells
and the morphological effects of intraperitoneal chemotherapy by MMC to the
dissemination were studied by means of scanning electron microscopy (SEM).

The rats were inocurated with 5x 108 AH 130 hepatoma cells and the peritoneum
was observed by SEM from Ist to 10 th consecutive days after tumour implanta-
tion. MMC as the preventive medicine against the experimental peritoneal
dissemination was given intraperitoneally to the rats on 3 rd day after implantation,
while MMC was given on 6 th day after implantation to investigate the morpho-
logical effects of MMC to the proliferated tumour cells adhering to the peritoneal
surface.

The following results were obtained.

1. On the 3rd day after implantation, no tumour cells were found by SEM
adhering to the liver surface and the parietal peritoneum, but the microvilli of
the mesothelial layer were slightly damaged.

2. On the 4th day, a few tumour cells were found by SEM. On the 5th
and the 6th days, the surface of the mesothelial layer became uneven and the
mesothelial cells turned into round shape. The attraction between cells was
broken. The microvilli were shortened.

3. On the 7th day, adhering tumour cells proliferated and congregated. The
mesothelial cells turned into spindle-like shape.

4, On the 8th day, tumour cells formed a stratified mass and it increased in
size and fused together. They infiltrated into connective tissue beneath the
mesothelium. The mesothelial cells of the parietal peritoneum were considerably
damaged and some parts of the cells exfoliated from the peritoneal surface but
those of the liver surface were slightly damaged.

5. The process of the experimental peritoneal dissemination with AH 130 was
almost the same at the liver surface whose ability of absorption was considered
strong and the parietal peritoneum whose ability was weak.

6. Administration of MMC, started on the 3 rd day after tumour implantation,
was effective at an early stage of the experimental peritoneal dissemination. In
the case of exceedingly high dose of MMC, the effects continued till the late
stage of the dissemination, but mesothelial cells were damaged considerably.
Intraperitoneal administration of MMC only was considered not a proper method
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for the prevention of the dissemination.

7. In proportion to the dose of MMC, the ascitic fluid of the rats gradually

decreased and hepatoma cells in ascites were damaged but the proliferation of

disseminated cells was not suppressed.

administration is a future problem.

An improvement of the methods of

8. It was suggested that the mesothelial cells of the liver surface had strong

resistance to tumour cell infiltration and the damage of MMC, compared with

the parietal peritoneum.
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Fig. 1. A Scanning electron microgragh of
the liver surface on the 2nd day after
inoculation of tumor cells. The basic
ultrastructural features are not altered.

( % 800)

Fig. 1. B On the 3rd day. Liver surface.
The microvilli turn into net-like figure.
Tumor cells are not observed. (x800)
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(2) BH#3H B, BEEEEs X oW
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Fig. 2. A On the 4th day. Parietal peritone-
um. A tumor cell in mitotic phase is
observed on mesothelial laver. (x2,060)

Fig. 2. B On the 6th day. Parietal periton-
eum. Tumor cells on peritoneal surface
increased in number. Microvilli are
shortened. The attraction between cells
is broken. (x800)

I, NI, KA 4 (517 A 3R f 23
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(1) AH 130 % P BB 1A, 2

FEC, BEQEEES & O M e B 1
B b (Fig. 1-A),

N ) 25 u

Fig. 3. A On the 7th day. Parietal peritone-
um. Tumor cells proliferate and congre-
gate. Mesotherial cells surrounding the
tumor cell mass turn into spindle-like
figure. And some parts of cells exfolia-
ted from the peritoneal surface. (x800)

Fig. 3. B On the 8th day. Parietal peritone-
um. Tumor cells make stratified mass.
And fibrin like substances are observed
over the tumor cells. (x800)
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h g il b - Lt TE S (Fig. 2-A:
BEQI ST,

(4) BIi5~6HHAEOMETIE, IT#E
W, BRSO 2 1 s THERI I D YRR

Fig. 4. A On the 9th day, Parietal peritone-
um. Stratified tumor cell masses increase
in number and size and fuse together.

(% 800)

Fig. 4. B Transmission electron micrograph

of “Fig. 4. A”. Tumor cells infiltrate
into the connective tissue beneath the
mesothelium. (x2,000)

‘:;;" = 0o u

Fig. 5. On the 9th day. Liver surface. Mes-
othzlial cells are not spindle-like figure
and the attraction between the cells is
still maintained. The cells exfoliated
from the peritoneal surface are not ob-
served. (x2,000)
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Fig. 6. A On the 6th day after inoculation
of tumor cells. MMC 200 mcg/kg = 1.
Tumor cells are congregated. (x800)

Fig. 6. B On the 6th day. Parietal peritone-
um. MMC 200 meg/kg = 2. A tumor cell
in mitotic phase is observed. (x2,000)

EPIZiEA LT A, B, C, D D 4 BHic o ToO#
(D AH 130 Bifith 6 H H 0@z Tix, MMC
DGRV I B 2 B A B TR
D&, JEEE S ol (FEORMENSH

s Y

AR ""?d_;i.\\-:;\' S

Fig. 7. A On the Cth day. Parietal peritone-
um. MMC 800 mcg/kg = 1. Tumor/ cells
adhering to the peritoneal surface are
not observed. The attraction between
cells is fairly maintained, compared
with “Fig. 7. B”. (x2,000)

Fig. 7. B On the 6th day. Parietal peritone-
um. MMC 1,000 mcg/kg 1. In some
parts of the mesotherial layer, the attrac-
tion between cells is broken. (x2,000)




144 NI Wy B2

b, MifaofEEEARY) AfIELTED, —
ok EkofEiRoEsErnabns. E
fo, hEMEE Ao ZE(EZ LAY, #iiakE
R AR U, MR A AT
(Fig. 6-A: MMC 100 meg/keg 1 [a] i 558
PR, = ofEMEo #a g, MMC %
WALRGEGTIE, BT HAMECL)
BETcExhwlboThsb, Fiho, LIELIE,
P35, BEMBBO s\~ T, Sl 7 24HE
PR X R, BEOUIENRE O SRR S SRR Sk
LTV AoNBZx RS (Fig. 6-B: Jif
Fifi). MMC DG R/OMIMHE - T, £
WHEN QN R TERE LT, I A &
ZEMR B ORI & e D05, i ZE(k
11, MMC G o 4 Jcsiv, Fig T-A
ik, 600 mcg/kg 1ulf¥s, Fig. T-B i,

Fig. 8. A On the 9th day. Pariefal peritone-
um. MMC 1,000 meg/kg x 1. Stratified
tumor cell masses are observed. (x800)

Fig.8. B Transmission electron micrograph

of “Fig. 8. A”. (x2,500)

5 ik (H6%& H35 1980)

(AT & 25 M

Fig. 9. On the 9th day. Liver surface. MMC
1,000 meg/kg = 2. Stratified tumor cell
masses are observed. The attraction
and the arrangement of mesothelial
cells are still maintained fairly. (x8C0)
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Fig. 10. A On the 10th day. Parietal
peritoneum. MMC 8)0 mcg/kg x4,
Tumor cells are observed sporadically.
They are not congregated and do not
make stratified mass. (x200)

Fig. 10. B Transmission electron micro-
graph of “Fig. 10. A”. (%3,000)

f=. Fig. 10-A, Fig. 10-B (x 800 mcg/kg
4 [l 5 o B A RS, RS AR
2y, GETEEBITE, e A B o MilasGE
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s, Fig. 113 1,000 meg/kg 4 [0l 5.7%
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DEEEL LTV 200 E RS,
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T O,
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Fig. 11. On the ICth day. Parietal peritone-

um. MMC 1,000 mcg/kg x4. Destroved

tumor cells are observed on mesothelial
layer and connective tissue. (x800)
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Fig. 12. A On the 10th day. Parietal
peritoneum. MMC 200 meg/kg x4
Numerous tumor cells are proliferated
on mesothelial laver. (x800)

Fig. 12. B Transmission electron micro-
graph of “Fig. 12, A”. The mitochondria
are swollen but other organelles appear
unaffected. (x2,000)

B\ A\ . 1 AN

Fig. 13. A On the 9th day. Parietal peritone-
um. MMC 1,000 meg/kg =x3. Many
destroyed tumor cells are observed.
Almost all the part of the mesothelial
cells are exfeliated from the mesothelial
layer. ( x400)

Fig. 13. B Transmission electron micro-
graph of “Fig. 13. A”. (x2,000)
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Bz, ke g o M E R
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A iRdicus, 200 meg/keg 4 H B H P4
OB, ik i 2B iy,
WA M EBEZ AR A (Fig. 17),
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4 0 B 5oy, BRI cMLs

F1g 15. On tye 1Gth cl"n P'u ietal peritone-
um. MMC 1,000 mcg/ke x4, Several
destroyed cells are observed. (x400)

D E IR AL A AT O, B L T
kh, 2bic, EHSEARINEES L
ST Zbir FW L o5, Fig 18-A i

i ' s\ 50 p 1,000 meg/kg 4 A #5-H0 5 o b EEOETR
Fig. 14. On the 9th day. Liver surface. MMC

1,000 meg/kg x3. Destroyed tumour cell BIRT HOA,  hEAIaRAS i iR 22
masses are observed. Mesothelial cells W, MEOHMEAHBEATHD., Zhi
ment of cel is Sl maintained. | OBTHCHITS L, B LA

( 3 400) DR, B ETiuvgy, ME T

ascitic volume

50 F No.2: MMC 200mcg/kg > 4 control

ol No.3: MMC 400mcg/kg X 4
No.4: MMC 600mcg/kg X 4
40 + No.5: MMC 800mcg/kg X 4
MNo.6: MMC 1000mecg/kg % 4

No.2
No.3

30 s
No.4
start of therapy l
20 -
No.5
10 f

No.6

L n Il I " L

0 1 2 3 4 5 6 7 8 9 10 days

Table 1. The effect ot MMC on the production of ascitic fluid in
Donryu rats after receiving 5x 10¢ AH 130 hepatoma cells,
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Ehanidh, PV EY 7O MK L
zxh A (Fig. 18-B).

B kst 1 mg/ml

Fig. 16. Destroyed A 130 hepatoma cells
MMC 200 mecg/kg x4,
Papanicolaou’s stain. (x400)

in ascitic fluid.

LV '
Fig. 17. Microvilli turn into net-like figure.
MMC 200 meg/kg =4, (x4,000)

(e H35 1980)

Z 2 [l 50, EREIIC L 2% T,

g RO B E L <, BB E b T
ML, BHERC S TR D, ZhAEBEET
Bz 5 L, ZEHEL o iae IRz e L
chzfiiass B bh, fiflao &% MEIRZE
faeped o LT RET 5L 0L Bbh
% (Fig. 19),

p=t Bl ¥ ; g ok

Fig. 18. A The microvilli are shortened

and scattered. MMC 1,000 meg/kg = 4.

(= 4,000)

Fig. 18. B Transmission electron micro-

graph of “Fig. 18, A”. The mitochondria

are swollen but other organelles appear
unaffected. (x 10,000)
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S

Fig. 19. The mesothelial cell is destroyed
intensively. The inner structure of the
cell is lost. MMC I mg/kg x2. (x8,000)
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