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Cell Cycle Analysis of 9,10-dimethyl-1,2-benizanthracene (DMBA)
~Induced MFH Cell Strain of Wistar Rat

- Myeng Sun- Park, Hae Jin Jeong, Bang Hur

Department of Pathology, Kosin -University College of Medicine, Pusan, Korea

——— Abstract

Background/Objective Although a malignant fibrous histiocytoma (MFH) is the most common malignant soft tissue tumor
in adults, its biologic property is not fully understood. The aim of the study is to present the basic data for cell cycle of MFH
which is essential to elucidate the biologic property of component cells in experimentally-induced MFH. Method Experimental
MFH was induced by repeated intra-articular injeciton of 9,10-dimethyl-1,2-benzanthracene (DMBA) in Wistar rats. Using the
produced MFH, cell culture and cloning were performed, followed by establishment of a cell strain, in which radiolabelled
thymidine was incorporated into DNA of proliferating cells by single exposure of tritiated thymidine. Results Average labelling
index of DMBA-induced MFH cells was 26.6% and mitotic index was 4.3%. Labelled mitosis index (LMI) showed a maximum
level (90.9%) at 4 hours incorporation. After decrease of LMI at 14 hours (7.8%), it's level again increased at 24 hours
(56.8%). Each phase of cell cycle time was determined in the curve using Quastler and Sherman method. Conclusion A total
generation time(TG) of DMBA induced MFH cell strain was about 24.1 hours, and the duration of S, G2,, M, and G1 phase
was 6.4, 2.0, 1.6, and 14.1 hours, respectively.
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9,10-cimethy1-1,2-benzanthracene (DMBA)S. 2 23 3139l oA /4 2AT7FH AEF7| #3524
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AL 639 Wistar 3137 (A5 200g 7H8H 9 €343
of etwel = 2% DMBA (9,10-dimethyl-1.2-
benzanthracene, Sigma, USA) 0.1 mlE 45 7HES 2 3
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FAZS) Fel 2L wje
YHE % 25 F ANRIE Fe] FaRos
U2Z sHsl, vrE3 T 0.5% trypsin-EDTAZE 2
2087} AT P8 MEZ

T, 3% cmo} A EZA
A sige AldgEA

3) GUME F2Y
B F3lE M EXFE AR E 0.5% uwypsin-EDTAS o] &
sty B3 & 022% Noble agar (Difco. Detroit,

[\.)
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Michigan)Z& -3 RPMI-1640 uwjx]ollA A ES
1x10° cell/mlZ BHAIH E5H 3 mR S 6-well plate
of 233 3 0.5% agar RPMI-1640 wi%] 4 mR & &
7}&ked whA 3} (semisolidification) Al v &bt
ZAsE gl Yol X5 Aol YA H 27 &
oA z+ S M2 L vl o] 3tal ThA] B A
A 0.5% trypsin-EDTAZ A ZE o] BAH 3
z2hd o AMEE w7 wfx o wjgete] oA AR
AE AGs £35ts PHOE T T F2Y 5]
el A EFE 53T o5 AEE 15749 o)
FrollA] v et
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(1) WAV ¥A (Radioisotope labeling)

dojx MFH A ZFo] DNAE A7 95t
RPMI-1640 ¥jFedo] 10 pCi/mie) F=2 343}
4Co B3 ZF¥¥ H-thymidine (specific activity 25
Ci/m mol, Amersham)-2 Z} 157§} vt o) A 713}
3087 vk (37T, 5% CO3ted WAy B4L 314
t}. cold thymidine 0.2%S RPMI-1640 v ¥ ol )45}
of 4To B Zu®E wizlolA A widkstd H
(tritium) ol = HH“/‘ﬂﬁﬂ 30279 =25 A gt
*H-thymidine® 2] 1A17F &, 218] T 2A]1 7HEE &= 24]
A0 R AR 28A17H7FA] 15709 vl S s
AW 0.5% trypsin-EDTAE &l 8] vjM ZE
gt ZF Al ¥ 2 28 A EE cytosping
|3t S/ Eetolz] BAXFI L, ZF SEfolE

HerEd o ES 111E E73 fdo02 1087}
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T 100% deEE AXAZTh

(2) A7} WAFEH (autoradiography)
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TSR oy
=4 AR MEF, *H-thymidine EX] A ¥, ¥ E
A EE AEF 2 X BE AEZFE 4000 @973
st M MojM AMEF7] F0 Bag 7} A5 BE
252 3tk @ /|9 Aol *H-thymidines AT €

D ) vk 79 (grain)o] 107 o] #F ¥ w) o]

o= 74539 (Figure 1, 2).)Y
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Fig. 1. An autoradiograph obtained after a short period of
incubation of MFH cell strain in culture with “H-thymidine
(H-E, x1000) Prophase of mitosis is represented by
unlabeled MFH cell strain.
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Fig. 2. Metaphase of mitosis in labeled MFH cell strain (H-E,
x1000). The presence of exposed silver grains over nucleus in
MFH cell strain indicates that the cell incorporated
radioactive thymidine into its DNA.
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i) X A4 (Thymidine labeling index, TLI)
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Z} A7V E =z A ch
i) M BgAF ¥2]-& (Labeled mitosts index, LMI)
AA) AE EEAS Bols AE F IXI AE B

4 Axe] vgEA o HES (EA FEAE/F
AE)E aPZd FA 43490 gitde=w
& LMIE 0%l A 100%7+A] Z7}8kd 7t oH4
% 3743 ?‘f}ﬂﬁ}l 1= I e ) A=)
o] #P & o] &3ty F AY
M7, Gl

AT, o %

2+ 1/2M7] LMI7} 50%¢) 0] 27174A1 8] A7}, S
% 50%A A st 50% A AR L) A7 G2 +
b 50% FolM FAE 3 100989 £F
45 A7 AZH G171 & AdAIZEA (S
+ M)ZHE W Ao A o]EA O R F AUA
1 A9 Az 4 T A Atole AlZH
M E &Aoo zJ7}5?} re o7 Qs HF

N
AA

&9l storiform- pleomorphlc type®] & th.
oz FYH NEF
7 FAHE storiform2- UrE}LHOi ¢
Qagepol fAIRE ¢ 4 A%
g E Z29does £HE AEFANA "H-thymi-
dine ©3 =2 W o g R z} A 7HhE E A A
%o gl Gg3 2k =% A AR E Hehy-
midine ¥X)& (TLD 11%~13%S 3] 3}t}7}F 8A] 7ol
81.3%8 o0 Ha Zaste FAES EHUL, 284707t
&) HF HA &L 266%ATH (Table 1, Figure 3). &
AT BAY TAELE =F 47 F43] F7HH

A Z

~

o] 90.9%=2 H37} Pt B st 144124
o= 7.9%2 ZAH AT 242 79| 56.3%2 THA] &
7t o 28A1Hthel] o283 moAl ZFAsks

(Figure 4). ©lgid 3 FHoz d& T8 HI



Table 1. *H-thymidine labeling index (TLI) and labeled
mitosis index (LMI) of rat MFH cell strain

9,10-dimethy1-1,2-benzanthracene (DMBA)2 2 /3t BH 9 A HfAd 22 FF AEF7]d Bk 24

Time nterval TLI(%) LMI(%)
(hr) (Mean % SD) (Mean £ SD)
1 122 £ 21 149 + 8.1
2 154 + 17 292 + 38
4 11.5 £ 52 06 £ 16
6 132 £ 29 857 + 2.1
8 813 + 57 727 + 38
10 457 + 09 333 £ 14
12 483 + 55 312 £ 24
14 165 + 1.1 78 £ 08
16 183 + 0.7 81 £ 05
18 237 £ 166 99 £ 356
20 229 £ 40 465 + 09
24 309 £ 7.1 367 £ 2.8
2 240 £ 352 133 £ 76
28 162 £ 16 53 £ 23

o3t A EF71E, 7+ 71708 A7 F YA (TG)
24117 & Gl 717} 141X 7Y, S 64417 G2 2077
M 16A17bol o, BAAFE 43% (FE AXF

3,835/& A X4 89,614)th (Table 2).

Table 2. Cell cycle analysis of MFH cel strain

* Mean Labeling Index 15 26.6%

and Total Mitotic Index is

100

e A

Thymidine Labelling Index
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Fig. 3. Curve of labelling indices in MFH cell strain.
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Fig 4. Curve of labeled mitosis indices in MFH cell strain.
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cell cycle hours (%)
Gl 14.1 ( 383)
S 64 ( 266)
G2 20 C 83)
M 16 ( 66)
TG 24.1 (100)

cf) Hela cell: TG (20 h). Gl (77 h)
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Follre Alx9 FHEEE A= PEF9 sy
¢l thymidine labeling method& ©]-4-3}%1 t}. Thymidine
labeling method= 1950 thell 2814} autoradiography
o] 2A3} H-thymidine®] A7/ Z cell kineticsd79)
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E FAFL A= ATt 5o 9 Ul DNAY o
P72 NEFVE ¥ 43 F 8 23
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o) 2HARTH £ FRE ATIT® 28y
thymidine labeling method®] @R E & radiolabeled
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7} *H-thymidine®l] incubationA] # o} 3t= ©do] it}

FE3= AEY MEFVE FHANFE BEAs)
AlZbet g7k M E22 A E o] & G171, genome
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Z} 7.5A17F 2E] X 3A17h e 2 e o A E B E7)
(M)= A7F 5Ho] Hx] &2 A== &y 233ty
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