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Abstract : Apoptosis is different from necrosis of the shell in terms of the morphology of its
process. It has been shown that apoptosis is induced by many anticancer drugs. Recently, there are
a lot of reports about the relationship between the cell cycle and apoptosis in tumor inhibition, but
the relationship between the cell cycle and the morphology alteration of apoptosis in vivo have not
been demonstrated. This study shows the relationship between the cell cycle and apoptosis of the
murine squamous cell carcinoma cells with a Laser Scanning Cytometer (LSC). As a result, There
was a significant correlation between the incidence of apoptosis and tumor inhibition by cisplatin
in the murine squamous cell carcinoma cells. And the incidence of apoptosis increased in a
dose-dependent manner. There was a trend toward higher incidence of the murine squamous cell
carcinoma cells in the G2+M, GO0+G1 phase in cisplatin administration group than in control
group. In each phase of the cell cycle, the sequential change of the Apoptotic Index (AI) was not
recognized.

In this study, it was confirmed that apoptosis was induced by cisplatin in the murine squamous
cell carcinoma cells. Furthermore, the relationship between the cell cycle regulation mechanism
and Al was suggested.

Key works : apoptosis, cisplatin, cell cycle, Laser Scanning Cytometer

%

jill]

TEN—RF, FOBRBICBOVTRR®S
Dxyo—vRLDERJIPERENNICEL R, &
D7 F - v 2REEEECLDFES NS
EDEE SN, HMOBHE ek
EDHEK, TR - VRMEOHEBIE V-
BEYHIZALE DNA DX 7 LAY — 2B TD
W LRI chd 5, i, 7R -V RIZ
B3 —HOEREEND > b, EHEET 28

213, MEAHCBYAG2+MElicaoh 3
BHRICEPLTWAI EigEhs, TRV
Z & AiaE R & oI HEREBItR S 5 L E X S
N, OB THEBOMANZEHRES N TS
foAP, 7R b — v ARk 3R & MR R &
ORHE IR S X CfilaoEHIc L D EVD
HBTEHHBHL 7255, RELEETO&HE
Bilic B 2 7 %~ — v 2 AAFEE O£ EN
KB A LT 2 REF RISV,
Z I TAWRETE, ERERSRO~Y 2R

Relationship between cell cycle and apoptosis of murine squamous cell carcinoma cells by laser

scanning cytometer (LSC)
Masaru SASAMORI

(Second Department of Oral and Maxillofacial Surgery, School of Dentistry, Iwate Medical
University. 1-3-27 Chuo-dori, Morioka, Iwate. 0208505 Japan)

AEFEREETIGE 1 TH 3-27 (F020-8505)

Dent. J. Iwate Med. Univ. 25 : 70-79, 2000



Rl ERREOMIEEE 7 R b — v 2 DRE 71

S b ROEERGI 3 1 B IEEIHIh R & 7 R b —
v A a0 BERER B J CHaEL & oBgEIc o
WC, X354 FH5 R cEiEshicliagedo
% DNA EDHIE & Z D BEHE L ERIT S
Z &%&A[fEE L7z Laser Scanning Cytometer
(LSC) ZHWTHETL 720

MBI UFE

1. EB#EHM

EFEMAREEEIROEARSES 2 BEICT
SURRRRIC L 0, IRFELTHERELTWS
WHT/Ht =7 2P D, 8 ~12:8 (KE24~
32g) 2 1#blcn5PLE L, KEBEESH
Vs VEBERTE MBS,
2. HEE

WHT/Ht =9 R icBARFEEL, BHE T
AR L T\ 3 R LR EMmias @ Ui,
Z OHEEF, Tumorigenic dose rate 50 (TDs,)
B2 14.4 LM TIRBERMETH %,
3. FHREEEER PR

3% WHT/Ht = 9 R Il L T v 3
BEEEsMEMNCERL BELALZLVEOD
phosphate buffered saline (UL PBS) %/0Z
BTN CHEYI L, # 150894 mesh TiE@ L 7z,
IHITPBS A MKEE#EE L, XL 724
P %2 800rpm T 3 [AlECdEE L, PBS i
HiFEs TR L, BEOETIZ0.2%
MUY T - B TITY, MO viability
BBy b EBWRLILETH -t FHlEKIE,
MERETER L CHEMEREEE L L% PBS T
1 X 10°M8 /0 1ml iz 38 L, 1.0ml 525
(Terumo #1) ZHWT, 0.1ml% < AL
TIBHEL 2,
4. EHEBEES L UREE

Y2735 % v (CDDP, HA(tE) 134EEA
EAKICERE L, BEEI30.1ng/ke, 1.0mg/kg, 10.0
mg/kg, 25.0mg/kgit?s b & HICTHBIL 12,

VRTF v REBEREE L, BRELE
B OBEEA10.0mmic 2 U 2B S 5.2 BRtS
LUtco WIRBE 3B RIEKI0.0ng/ke AR5 L
7o

5. YRI5 F Ik D EENEIEORE

BEAEOME L, FHR5®%1EH, 20
H, 4HH, 6 BHIT-7, BEEFEIEE
DERBIOERE , FXICTEHIL, (BR
X (ER)? X0.50=h o3k i, EEAIHIZIER
I3 inhibition ratio (WL FIR) &L T, (1 —¥
2757 RS HEEERE / BEOEEHE
B X100 ok 1z, FElFICEED
HIEZ21T - oo
6. 7H b — o REMEE & AR ORE B BIRIE

7R b — v ZlE & iAo & B ko
AER, FHERL VEEMHIRESb -6
ZFHHTH - 1210.0ng/ke 2 BiEH S L, 1HH,
20H, 4HH, s HHOZhEFhicBWTHE
BAREH UREL .
7. REARfEE

REHT TR ZBEE, BELVED
PBS N AMRF A TJIc THTIL, Thic
PBS /0%, 800rpm T 3 [EELEEHF L, 1%
paraformaldehyde TEE L 7210.2% Triton
X100 Cc##ZIL L, 40m+ 4 9 ~ mesh TEB
Ufco MY L 7oA A 54 K452 E
K P LARER TR L, FRCBEREE
B 7,
8. 7THRF— v RO

7R P — ¥ XK DB H 3 terminal
deoxynucleotidyl transferase (TdT) assay
(TUNEL £&) TiT» 720 BREEIELR% PBS
T 2[alZE L, ApopTag Direct-Fluorescein
in situ Apoptosis Detection Kit (INTERGEN
) % H \ T fluorescein isothiocyanate
(FITC) 2% L, X5iZ propidium iodide (P,
Sigma#t) 5ug, 0.1%RNase (Sigma ) I
PBS T16MZER B L, TAT Bitimiz
FAEVETERN -V ZNEEAD DR TR
b= ABHEMAREE U, SEFEER1000/8 (200
cell X 5 #88) 1cxtd 3 7 4 b — & R [BiEMEED
»¥—+& 5 — % Apoptotic Index (LN AD)
ELTHELII
9. fERIEE DY

TdT assay THEIERBINIRATA FA S



~x--control

2 LEZ3
8000
7000
6000
-+ 0.1 mg/kg
5000 ,' P —=— 1.0 mg/kg
“ -10.0 mg/kg
ol -25.0 mg/kg
|

Tumor volume (mm?3)
%

L
} H

Day after treatment (days)

Fig. 1. Inhibition of tumor volume by cisplatin.
Squamous cell carcinoma cells were
subcutaneously injected into WHT/Ht
mice. Cisplatin  administration  was
initiated when the diameter of the
inoculated tumor reached 10.0mm. The
0.1, 1.0, 10.0 and 25.0 mg/kg groups
showed significant inhibition of tumor
volume on the 6 th day. Significance was
determined by Fisher's PLSD (% <0.05).
Bars, SD.

# : significant difference from control (p <
0.05)
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Fig. 2. Body weight of mice treated with
cisplatin. The 25.0 mg/kg group showed
significant decreases in body weight on
the 6 th day. Significance was
determined by Fisher's PLSD (*p<0.05).
Bars, SD.
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Fig. 3. Relationship between dose of cisplatin
and apoptotic index. Tumors treated with
each dose of cisplatin were stained with
the TdT assay on the 6 th day. Apoptotic
Index increased dose dependently.
Significance was determined by Fisher's
PLSD (3 p<0.05). Bars, SD.
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Fig. 5. Relationship between duration  of

administration and cell in the G2+M
phase. The tumor was treated with 10.0
mg/kg of cisplatin, and stained with the
TdT assay. Cell in the GO+GIl phase
showed significant increases on the 2nd
day. Significance was determined by
Fisher’'s PLSD (% <0.05). Bars, SD.

# : significant difference from control (p <
0.05)
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Fig. 4. Relationship  between duration of
administration and apoptotic index. The
tumor was treated with 10.0 mg/kg of
cisplatin, and stained with the TdT assay.
Apoptotic Index increased time dependently.
Significance was determined by Fisher's
PLSD (3 p < 0.05). Bars, SD.
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Fig. 6. Relationship  between  duration of
administration and cell in the G2+M
phase. The tumor was treated with 10.0
mg/kg of cisplatin, and stained with the
TdT assay on the 6th day. Cell in the G2
+M phase showed significant decreases
on the 2nd day. Significance was
determined by Fisher’'s PLSD (% p<0.05).
Bars, SD.

# : significant difference from control (p <
0.05)
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Obtained by LSC. The tumor was treated
with 10.0 mg/kg of cisplatin, and stained Fig. 10. Histogram, Cytogram and Cell Features

with the TdT assay on the 2nd day.
There was a significant higher incidence
of the murine squamous cell carcinoma
cells in the GO+Gl phase in cisplatin
administration group thanin control
group. Morphological apoptotic cells were
observed in the subGl, S and G2+ M area.

Obtained by LSC. The tumor was treated
with 10.0 mg/kg of cisplatin, and stained
with the TdT assay on the 4th day.
Morphological apoptotic cells were
observed in each phase of the cell cycle.
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Table 1. Relation between duration of administration and Al of the cell cycle

Al in each phase of cell cycle (mean=+SD)

Day SubG1 phase GO+ G1 phase S phase G2+M phase
cont. 0.62%+0.16 0 0 0
1 2.90£0.61# 0 0 0 }*
2 3.00£0.35# 0 0 }* }k* 1.17£0.56# }k
4 2.96+0.18¢ 0.53%0.25¢ 0.28+0.15¢ L( 1.160.42¢
6 3.24710.84¢# 0.540.05% 0.27%0.08% 1.10£0.16#

The statistical significance was determined by Fisher's PLSD (< 0.05)

# : significant difference from control (p <0.05)
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Fig. 11. Histogram, Cytogrtam and Cell Features
Obtained by LSC. The tumor was treated
with 10.0 mg/kg of cisplatin, and stained
with the TdT assay on the 6th day.
Morphological apoptotic cells were
observed in each phase of the cell cycle.
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