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Abstract : To investigate the effect of cisdiammine-dichloroplatinum (cisplatin, CDDP) on rabbit
VX 2 tongue cancer, the relationship between the amount of CDDP accumulation in the tissue after
CDDP administration by particle induced X-ray emission (PIXE) and the morphological changes of
blood vessels was explored.

VX 2 cancer cells were transplanted into the marginal region of tongues of male Japanese white
rabbits. On 3, 7 and 14 days after transplantation of cancer cells, 4 mg of CDDP was administered
via the auricular vein once a day for various periods of one time, 3 times for 3 consecutive days
and 5 times for 5 consecutive days. The animals were sacrificed 24 hours after the end of each
administration period. The tongues, deep cervical lymph nodes and kidneys were removed and
embedded in paraffin according to the common procedure used to prepare serial sections of 30 um
and 5 um thickness alternately. The 30 um sections were used to determine the CDDP
accumulation by PIXE and the 5 um sections were used to measure the ratio of blood vessel per
area, the number of blood vessels and tongue tumor volume.

The accumulation of CDDP, ratio of blood vessels area and number of blood vessels increased
during the period from 3 days to 7 days after transplantation as the tumors grew. However, they
decreased on 14 days after transplantation because of necrosis in the central part of tumors. The
increases of CDDP accumulation inhibited the increasing tendency of tumor volume. The half-life
of CDDP accumulation was estimated to be about 1 day after administration. The accumulation of
CDDP in the deep cervical lymph nodes increased with the times of administration, although no
morphological change in the blood vessels was observed. The CDDP accumulation in the kidneys
also increased with the times of administration without any change of blood vessels, although
atrophia of the glomeruli and dilatation of the urinary tubules were observed.

Thus, the accumulation of CDDP was associated with increases and decreases in the ratio of
blood vessels per area and the number of blood vessels in the tongue tumors. However, such a
relationship was not explicit in the lymph nodes and kidneys.

Key words : rabbit VX 2 tongue cancer, cisplatin, particle induced X-ray emission, kidney
toxicity, tumor vessel

Relationship between the amount of accumulation of cisplatin and the archtecture of blood
vessels in rabbit VX 2 tongue cancer

Kanji Fujisawa

(First Department of Oral and Maxillofacial Surgery, School of Dentistry, Iwate Medical
University, 1-3-27, Chuo-dori, Morioka, Iwate 020-8505 Japan)

HFEEETHIGE 1 TH3-27 (F020-8505) Dent. J. Iwate Med. Univ, 24 : 1-15, 1999



2 B
" L

VA, SRSESREMEEER i A bEREEE L
THERIEH TH 5 Cisplatin® OB IGH A3
HMmd 2EEICH B, AIER|IZ DNA “EHE
BIBEBEHL o) vy 2ERLT
DNA OABRMEMFBAE5ISRIT T &iIcLD
DEBERE 67: 59, ToUEESRITH
BB X UBBKEEYTH B 200, N
BELZOLDPTEERRTFTHELELLN
%, ThE T Cisplatin OHIEEMNE 2%
LCRmBE S 2 BT, itk
PEMEFES OB ERRFE N, OB
U hIcEh>2d 5, & O ICEAMEE
ELToMmM%E, »3vR3EENECSEEEc->
WTHELZ DBESE S h, FUEARS®ICIRE
BIMEOFBH "I T 2 & bHL I
EhTWw3s, L»L Cisplatin #5% i i1 BE
BEREEL X LR TV & SEHEMNEMRE
hainl, BifEA%2 T CERT ILESD
%,

HEAOMGREEICEL TR, HTBE
RSP OEEAR 7 e M5 T 4 -k B
Cisplatin B #lifTH 1, Cisplatin By
Hic & 2 BANBEO LRV SERS LTV S
b O OARNIRE ORIE S P ER OB S Hik
KOV TRATLS—HLEEBBELLTL
18\, RER ORI B O RIE i< R AHETT
IhTWiiWwiey, MEERSHSENTED,
Ko Cisplatin ##iNBELRAEL TVWE L
EZHI0,

AFETRYYF VX2 HEL AV TIED,
OEEE, FWY) v HiB X UERAEBTT
BCisplatin D B OMBGNERE %
Particle Induced X-ray Emission (PIXE) &'
K& - CEHAIL, PR THEEHEGCE ) 3%
o/, MEBDER S MERS S CEEE
BEoBsEticowWTREL .

SEH

HHE L UHE

1. EB#E
1) EEREWY)

KRB AT 3 ke HERO B Y
+¥ (HEx Rz vy —) 6LERV, BY)
EEAR, EFERKERFTEME (BR:
23+2°C, B :55+£5%) kT 1 BT
BTV, 28RES X COBERIERSET L
TEEERAL THhOERICHV
2) FEEREE

VX 2 @My v Fica Bt Thd D, b
FRELRECEMUL SR EE T 3, VX
2 S FEMREOEARIZE —EE
TI9BEL V RRBHEI LTV 502 MAL
720
3) ERTREA

Cisplatin (HZ&{t¥ 3 » #® ; Cisdichloro-
diammineplatinum, PIF CDDP & 884) i,
HE, ARICRBEELLVASTEEDTHEE
RIKBLTW3,

2. EBHH
1) BB

VX 2 Bl E~OBHEIFES DOk
ICHE L THT » 7o ERRBRICIZ VX 2 BMHRarE I
# G s < 10°@) 2 v+ FOEHKHIA 1 /
3 OEMIZE T, EXERED 5% 3 mZEF
OHBRICHBEL 7, 58, EBERICIES
MR ERESBHEE A TRV FE2HL
720
2) ¥Aloks

BEEEIC 3 Pentobarbital sodium (¥4 +
#v ) 10mg/ ke v+ FEHBIRICEAL T,

CDDP i3 4 mg % ABAEIK (&) 20 nliciE
L, VX 2mimlamEk, 3HH, THH, 14
HE»S 18 1E8S CUF 1 ERE LE8T),
18 1E 3 BREEB#RS LU 3 EES &8
1), BLU 5 HE#EAERS (LT 5 Efk5 L1
%) L7z (Fig. 1), BB bRKkOBE %
fT» 1o CDDP OSBRI FHERICB VTR
HAlBETH ~ /- dngh HHEEE L, SEIEE %



Y275 F ABALERO PIXE S 3

Administration procedures

3§ Sac. 1
Group : CDDP 4 mg/day
3 days 3 3 Sac Sac: Sacrifice
441 1 3 Sac
Sac.
Group § Sac
7 days 4 3 1 Sac
13111 sac
Sac.
Group
14 days 4314 Sac
Transplantation 3 3 3§ Sac.
0 3 7 14 19 (Days)

Days after transplantation

Fig. 1. The time table for CDDP administration and sacrificing to each tumor transplant group.
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Fig. 2. The serial section specimens of rabbit
tongue.

The 5 um section (a) was stained with
HE to check of the tumor position,
whereas the 30 um section (b) was used

for PIXE analysis.
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Fig. 3. The HE staining images of tongues which received a single administration of CDDP.
A-1 : The entire view of a tumor non-transplanted tongue (X2.5).
A-2 : The enlargement of the morphometric site in A—1 (Xx50).
Oblique and cross sections of the transverse and vertical lingual muscles can be seen. Blood
capillaries of 10 um in diameter (arrow) are seen among the muscle bundles.
B-1 : The entire view of a tongue at 7 days after the tumor transplantation (X2.5).
B-2 : The enlargement of the morphometric site in B-1 (X50). Newly formed blood vessels
(arrow) around cancer nest show a remarkable dilatation and wandering.

Trans : Transverse muscle Ver : Vertical muscle

T : Tumor
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Fig. 4. The HE staining images of lymph nodes which received CDDP administration.
A-1 : The entire view of a lymph node from a tumor non-transplanted rabbit received a single
administration (X2.5). Arrows : Lymph follicles
A-2 : The enlargement of the morphometric site in A—1 (X50).
Lymph follicles (arrows) in the cortex have no germinal center. Venules of 100-200 zm in
diameter are seen in the paracortex (arrows).
B-1 : The entire view of a lymph node from a rabbit which received daily CDDP injection for 5
consecutive days starting on the 14 days after tumor transplantation (x2.5). Arrow : Lymph
follicles
B-2 : The enlargement of the morphometric site in B—1 (X50).
Increase in the size and number of lymph follicles (arrows) can be seen in the cortex. The
formation of a germinal center is remarkable in the lymph follicles. No change in blood vessels
(arrow head) is notable.
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Fig. 5. The HE staining images of kidneys from rabbits received administration of CDDP.
A-1 : The entire view of a kidney from a rabbit received a single administration of CDDP

without tumor transplantation (X 2.5).

A-2 : The enlargement of the morphometric site in A—1 (X50). Arrow : Glomerular arteriole
B-1 : The entire view of a kidney injected daily with CDDP for 5 consecutive days starting on
the 14th days after the tumor transplantation (X2.5).

B-2 : The enlargement of the morphometric site in B—1 (Xx50).

Dilatation of urinary tubules (%) and atrophia of glomeruli (arrow head) can be seen.
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Fig. 6. Changes of the tumor volume in tongues
after administration of CDDP.
Tumor volume increased significantly on
the days after transplantation. (*p<0.1 :
Significant difference)
% : 3 days after transplantation
m: 7 days after transplantation
% : 14 days after transplantation
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Fig. 7. Changes of the volume in deep cervical
lymph nodes.
Lymph node volume increased
significantly with daily administration of
CDDP for 5 consecutive days in the
group 14 days after the tumor
transplantation with tumor metastasis,
while no change was found in the other
experimental groups without metastasis.
(*p<0.1: Significant difference)
[J: Non transplanted group
@' : 3 days after transplantation
B : 7 days after transplantation
% : 14 days after transplantation
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Fig. 8. Kinetics of the CDDP accumulation in the
tongue after administration.
The amount of accumulation of CDDP
shows more increase significantly in 7
days after tumor transplantation than in
the other groups, and increases with
times of the administration. (*p<0.1 :
Significant difference)
[ : Non transplanted group
4 : 3 days after transplantation
M : 7 days after transplantation
% : 14 days after transplantation
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Half life of CDDP in tongue
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Fig. 9. Half life of the amount of accumulation of CDDP in the tongue after administration.
The amount of CDDP accumulation in the tongue after administration for 5 consecutive days is
about twofold higher than of the single administration. The half life of the amount of CDDP
accumulation in the tongue is thus about one day.
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Fig. 10. Kinetics of the CDDP accumulation in
the deep cervical lymph nodes after
administration.

Whether tumors grow or not in the
tongue as the tumor transplantation site
is determined by the amount of the
accumulation of CDDP increase with the
administration times.

(*p<0.1: Significant difference)

[]: Non transplanted group

»: 3 days after transplantation

B : 7 days after transplantation

% . 14 days after transplantation
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Fig. 11. Kinetics of the CDDP accumulation in
the kidneys.
Compared with the single administration
group, the administration group for 3
consecutive days increase a over twofold
higher in the amount of accumulation of
CDDP.
(*p<0.1: Significant difference)
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: 3 days after transplantation

B : 7 days after transplantation

% : 14 days after transplantation
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Fig. 12. Changes of ratio of blood vessel area in the

tongue.

The group 7 days after tumor transplantation
significantly increased in the ratio of area of
blood vessel, although no change with the
times of CDDP administration is acknowledged.
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Fig. 13. Changes in number of blood vessels.
The group 7 days after tumor
transplantation significantly increased
the number of blood vessels, although
no change with the times of CDDP
administration is acknowledged. (*p<
0.1 : Significant difference)
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