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Ao AEY AEFE AAE BRI Budy
o}

Aty o2 FAFA Y AEY 75 S I
#3}7] Y3lA= 10,000 rads(100 Gy)el WHARA
ZAP7) 48383, FA3E 58S 1R AEY
FE AAHFL 200 rads@ Gy) A =7t gop™®
a3y Ay AL AdFo|g stdgte o
A EAE ol XA § 3le2E QA4 1)
A e Jdogda 714 & ok 2=
2 g 5HoZ olgHE AdFgAlMe] A
Ao vl FEFE F7H37] H3te FAH o)
4, AZEEAF Tl U 750 357
T sq2®

Ut o2 25 rads(0.25 Gy) ol4te] ¥hatd
k& Ald] PZF(lymphocyte)®] A o) AS
238 £ A3 Qo 1967d White?':
2| 2§ AFAAL #9g71(90 kvp, 15 mA)E ©]
239 05R, 29 R, 54 R & 27 3 wigle @
2FE{(chinese hamster) #'dol ZAFsa 308+
HE2t 2" (vinblastin) € F93l9 147 308
Holl AMAE A AT BAMAFE F7HA
718 4 ¥ o} (chromosome aberration : bre-
aks, deletions, exchanges)o] Z7}3H& #ast9
=3

1969 Lurie™ & 025 R, 5 RS 22} 6 whel )
P2E o] FALSS 1AIZE, 2A1HE Zhzbel AE



25 T A wEHA gL
H2EF BARHOZ 94 QY= Aolg B
AskA) 2313 thak WBe ey FARS 5
mg/kg A 10 mgkg 02 Z7A719 AXE
€147k %5 % FHETkn S

1976'd Kucerova 52 Q224894 14
R zéE_,] Hl—A}A—]O ZA ].Hc% 6\::10 T—H""Oi
HEZy zlﬁ_«z} 24 7+0] % o) F=Z 44

A WolE T|AI A UAT o]F o YT
ERE R 2“”’4 TAHOE Fo% Aol 2
o A 2| o] AH(fragment, dicentric, ring)ol Z7}3
< B

ojgigt AFAHES HEF A HAMLd

datdME A gk Fdo] Adoks AR S
FE5H HJY 3, T3 Ao h§ LA o
g2 A9 z3F A7) AAd e 4ES
ojgiste 7127t Hug® ALl
Aol M FFE golry] it $4 A
of & JFe Frtstnzl o] AT E A x5
HA

AN FEALA S DA FLALA ] vlEte] A
o B|X= Fgo] A& Folzgt HzH THF
B9 HEFA UALA Mo B AEE
(Class I, vegetative intermitotic cells)$! Z/%
g RN AL ASDg desa,
A EF7](cell-generation cycle)=o] 3§47
(Go), FrAHEE 7] (mitosis) 7} WA 7 =z
3o gloUHD o] 7)o WAl Y dES BE
a3t AMdBgAAel 23 |3ke Hrtg ¢
& A2 FE3yrn

]°ﬂ A FaFAL A (5460 mR)S ZAME 39

2H ¢ 7|AHEY NEZEY ANFE FA}
2 W AN FTALA ZAL FAHEE ) vl
FEFE ) 5] H8ld o] A7 E s

gl

;‘.r\rrﬂ

1 s B

¥

e
A7 M=

ALTEE AYFE AN A5E AF
130-160 g9 A% 8-95F 44¢ el @
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2H (golden hamster (Mesocricetus auratus)
:APG AE™) £ 66 72 F 35mhElE AR
S ZAIS A, 31vkelE WAL S 2ALSEA]
B 24O 9T

ZAPRALA S AR ) et A AFA
(pocket dosimeter:5411, Victoreen IncNY)E
o] &3t FRAHIG A dyrH oz FHg
He A EGHY =2%E AU

TFUHEALAALA B9 AGX-T70:Gendex Corp,
Ilinois, USA) AAF& 70 kVp, 7 mA, 20
impulse, 7-X| % 70 kVp, 7 mA, 32 impulse?)
Z739 A 40 cm o7 2ol A ZHz} 70 mR, 130
mRo] FA 5ol 1439 Ao YA F =& F
2 1460 mReI At}

AGAIALA FGA 70 kVp, 7 mA, 30
pulse®] ZH 22 40 cm B A oA 130 mR
o] F4 o] 47 BYA =EFHF 520 mR ©] ¥
.

Fd FAEE S SLFHE YA (Veraview
: JMorita Corp, Japan) 27} 75 kVp, 9 mA, 3
28 75kVp, 8 mA, 2.2 2] 2 A WAk Y
22 5¥ 150 cm B4R A Z+zt 70 mR¥}
44 mRo] EA A}
ad3d AT/ #FGA(MARKSMAN-I: SS
White, USA) 90 kVp, 15 mA, 14 impulse®] =
oA AP ERE 30 cm BoiZ XA
60 mR o] A5 63 =& A F =E%L 360
mRe] ot

gxghul HRAPAALR #J A (Veraview: .
Morita Corp, Japan) 70 kVp, 8 mAZ <F 18%7+
ZA g, YA Yo 25 E 33 cm €Ol oj
A oF 2880 mRo| &A= A}

ol gt WALMALK o] FAlY Edd & 3
oo A ZAFFRQ 5334 mR & AR ZAL
o] 7jFo 2 3§}y, Iﬂi}%%":—J F7HEQ1 H#A
MAALzlel #gol o]Fd £ dote 7HA S}
AlA HeY T Zo] RAS FAA



Z FUAA 94 7](GX-T770,Gendex Corp. IlI-
inois, US.A)E AM&sled 70 kVp, 7 mA, 32
impulse | :rLﬂ—ty’— Fgzoz wAINYgo R
FE 40 cmBo7 oA 423] AL S 24}
3 & 5460 mRo| HEZE ol& ZAIFoE A
o] AEE Y5

FAEEEATE 271 H3d E
AE ot oA 8A] 30& Al 10A] Alole
A2t
pentobarbital sodium(KASEL TO-
KYO)S #2H A% 100g 9 5Smglprophylene
glycol, ethyl alcohol, distilled waterel 34}) &
B FAE L, FAHEECY NEE FT)
(metaphase)oll A A A A 7]& & X]4l(colchicine,
SIGMA, St. Louis, USA)E A% 100g% 0.lmg
FHFol 34)E B FAEEA

HzTe 4978 22 218 o937 9
3] pentobarbital# £ A& AHTFH FFO
2 247 B FAbEA T

T 24 7)(GX-770, Gendex Corp.
linois, US.A)E 70 kVp, 7 mA, 32 impulse®
NATFE 423 YA E RAEI F FAMAFH
o] 5460 mRol HEE AT o] FuHALAAL
A Fg7)e WEA7o] 70 cmolx Zo] 127 Y
58 ZAMEE 22 3Uslon, o] FUlALA &
o719 B&F7](duty cycle)7} 60022 18] =
% & Bz o) AHF OA =E2AFHT o
o} zrolste] 423] ZAlo] Ad F AL 30
PAEAY ol WAL f2HE 1A
wARA e Agle % 40 cm 2 3
SHZol WANYE FIEE FH

H 3

O

r_l

3, P2H

O

3. AEELATY FA

S

Z X2 FARE 2R 305—3?—(“0“} NZAL €5
T 2A7hel S AANA, &5 LS
10% = -] ¥zog _g_oﬂoﬂ “724 1[5'_
g} Azt zetdd Fujstd, 4 um FAR
#2712 HH3l9, Hematoxylin-Eosin 8431
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E}“SZ.BS)

Ztzte]l ZE S TJffﬂrﬁi“] 3ol 4 200u] Ehof
(HEJD2H & 205t &Aoo #Esi, T2
o} ok 30w 7}eke] ApR %___}03(1\}7;_1%4_5 i & 5)

sttt olstg Ame] A71£ 3" x5 A}

2o AA W& 3600|ATE o] A FoA
A A E7} H]Eﬂ AgetA 299 T+HES
sto] Z|RAEY £& A1 olF FAHEG7)
Q= AESLE Aol AA 7AHAE 1000709
F2 Y Qed®® ojg 3402 Yeh)

KN
=
=l
7}
3

of

3|
W e 2
FAEEE xS
ATELA 5 = x 1000
ELEX
m. o 72

1) dzF

iz #28 3letdA Ao g 7
AN EZeLE FA 268270A 1L, olF FAMREEF
A AZFE 10670 A 4 B2 AEE
EA T LS 4329 HTable 1).

2) 49T

5460 mR9) AMFIAAE 2AME AP T
F2H Bkl Aol 71 AAEFE FA
25423 AR, 01T FAHEE T
Ageh A4 2 g2 xﬂz—g—g s BFge
2.46 ©|AH(Table 2).

3 iz AP AEZEEASF FTEXE t-
AAR T A3a=0.05 AFET 64, t=3.44>1.96) ¥
AMAE A AP T NEEEAFIE 2T
o B3t $giti(Table 3).



Table 1. Mitotic indices of the basal cells in the buccal pouch of non-irradiated colchicinized hamster.

specimen No. of No. of No. of Mitotic
No. hamsters mitotic cell basal cell index
1 1 6 1693 354
2 1 4 1565 256
3 1 4 436 9.17
4 1 0 451 0
5 1 6 1514 396
6 1 10 1768 5.66
7 1 3 1073 2.80
8 1 5 1229 407
*9 2 2 9265 2.16
2 926.5 2.16
*10 2 3 506.5 592
3 506.5 592
*11 2 3 710 423
3 710 423
*12 2 35 776 451
35 776 451
*]13 2 6 751 7.99
6 751 799
*14 2 2 1032 193
2 1032 193
*15 2 1.5 671 2.24
15 671 2.24
*16 2 25 2035 12.29
25 2035 12.29
*17 2 1 615.5 1.62
1 6155 1.62
18 1 9 1642 5.48
*19 2 1 677 148
1 677 148
*20 2 35 8715 4.02
35 8715 4.02
Total 31 105 26852
Mean 34 866.2 432

« : When the specimen had two hamster's sections, the number of mitotic cells and basal cells were
divided by two(Table 1 & 2).
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Table 2. Mitotic indices of the basal cells in the buccal pouch of the irradiated colchicinized hamsters.

specime No. of No. of No. of Mitotic
No. hamsters mitotic cell basal cell index
1 1 3 1405 2.14
1 2 1142 1.7
3 1 2 838 2.39
*4 2 25 628.5 3.98
25 628.5 398
5 1 3 1260 2.38
*6 2 1 9245 1.08
1 924.5 1.08
*7 2 05 1635 3.06
05 1635 3.06
*8 2 1 533 1.88
1 533 1.88
*9 2 15 480 3.13
15 480 313
x10 2 1 2585 387
1 2585 3.87
*11 2 1 636.5 157
1 635.2 157
*12 2 15 » 642 2.34
15 642 2.34
*13 2 1 367 272
1 367 272
14 1 9 1607 5.60
15 1 1 980 1.02
*16 2 15 552.5 2.71
15 552.5 21
*17 2 1 342 2.92
1 342 292
18 1 3 1629 1.4
*19 1 898 1.11
1 898 1.11
*20 2 25 8115 3.08
25 8115 3.08
*21 2 1 10435 0.96
1 1043.5 0.96

Total 35 59 25423

Mean 1.7 726.4 2.46
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Table 3. The test of significance between the mito-
tic indices of the nasal cells in the buccal
pouch of non-irradiated and irradiated col-
chicinized hamsters.

No. of hamsters| Mitotic index
Non‘irradiated 31 432
group
Irradiated group 35 2.46
*P(t-test) significant
* 1 oc=005, t=3.44>1.96
V. &2 9 39t

484 °ﬂ/‘1 *ﬂEEE Hj oE 3k, ¢

AAE ZANGE & AE AETEE &
¥ 3 (surviving fraction)& T3t o)t}
THE SAoz AETE B, c}%h(g
Gy)d] WAL & A8t A9 BEEE T3}
7lell golate] ¢XE AFTo Bol °]%5]

QeE g Aol MEeatle] AE
F71% FAHEE 7)ol vl Al A #E 2 (tubulin mo-
lecule)¢} Z§3te] vjA|B o2 F3E et
o, WEAE FHHA R FoEH FAR

2 N o rlo
{

g F7)d BES ARAFE Zgo) glong
olgg ol&at] AN NMEREAF

y&%%‘. 31‘— ())\1\—‘1__.:_ o]’aol 9)\1:}_132122 28-32.40-43) 1
2 o] Y HAEF ZAArg o] A\ AHE
sanss e 9o 01%51%_ L

AP Z2AF AN AERIRFE
EUE o] &Y} P

AEEIANFE FatE dE H-thymidine
oy} sty W o 2 BrdU (bromodeoxyur-
idine) 7} MEF7]F DNA §A719 §&=HE=
AL o] &8 W E kU a2y DNA §
A7VNAME G Y AIEEL7] B AL A e
Aol groma™ o AgdE FAAL o
| AEXEEAFE File YHE o839
t}.

o] AgelA A" F2E PydolA Ao
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=

53 AEEE 54 S desld, ¥2H Fd9
1A EAAN 28 E 7R A E7} ol Fet=d 2
& A7t WA S(turnover rate)S < 40|
o, ¥ FIAE 71H 5 FAHEE A o
2k 1 AlZtolt), o] fFAMEE AI7HE Z+zh A7
(prophase) 30 &, % 7](metaphase) 10-15 &, &
7](anaphase) s &, % 7|(telophase) 10~30 £o]
Adon deA glen £ AFA71(G) = 0
&, §471(S) = 6-10 ANz, FH71(G) = 2 Al
o] 7zt 2gdTPPOq g

AEQ) WAL e AEF7) we} o
Ed(age-response function) AEF7]F FA}
FE717F 7 wAbAe 9, SRAVIE
A9 vj&g FEZ WA 7, 47
8 F71 A 4 2 g g
o 2822 o] AT e FXlo] fAMEYE
F71d BEE AAAIIE FLo] Jomz F
AN B3 308 el AHFLAIA S AL
S AR RAL SE AT AXREAT
TFEoZH, WAL M 97 T3V
(Gt FAHEEZI(M)S] HA Ao gk
B7retazt o
oy AEFANF JHAZE o= Fold
A bl FAREG 7], A7, #4471, S84V
ol HET7L LA BExH dA gor
B0 wE FAREE U AFE 727 A7)
qFste AESF7F 8 4N F719 g5
(circardian rhythem)& 7}d0.2%% whapn 01]
9% &4 AxE BEFQ Az F9

=

=2

9.

AZELEEFA 9% F= 24 ety
ATRLAFE dol heb) A ol e
AT Y2 A HFFAE Wt 3
G 98 FAE AZEAAG} £2 0F =

Ae WA dehdt®® Jejma o] dyex
= ol2g W3 29ls meste 24 84 0%
FE 23 104 Abojel ¥ A Fste dA G
NEEEATE oda =¥54th

a9 dFHEel FdFE FE 9EEME

fu

Y & S8 AT, gAY BS J2EE
(estrone)@ & 22 2% 9 % IE
F ol8E, 2EHE Fo] JE RoE U A



9\11:]_.29,32.36)

NEZRIAFE 589 Fo g} g =
Ao B9jof mEtM E e ®4® 2 4w
AqA NEZELE FE 7IHgozRE 3ZoY
AE & 7IANEEH SR FIHEZA Vet
G ¥ ol e FARAY 12 %7} 7|
AMNEZA A, 8 %71 FIFHAEZNA Ueht
3, AR RFAR 2o ME 23 %7 T AN ES
oA, 77 %7t F3HAELZ]A HNEEGe] do
g §9.% g 71929 AEsL PAA
o 7t¢ NAFER o] AFoME o] A S
AEZEEAFHE Far

dutH o g watdo] ZAME u) ofm| FAR
7ol = AEE AEEde] gAdgA g 1
A RANE THA71E 2489 (Ge block), Al
TEEAGY 2L E 2 AEEIA S5
Fast AV WAL ZAbeR] v Ehe
AN A AZELY GAF oA Ao A=E
Boko] 3B}, Sobkowski®t Casarett® e
F2Elo 50 - 800RS] WA S ZAIHS o 2
AN AEEAEFA AEY $71 2AFH T 4
Apdo]l How HGLE AERFGY 3 Ho
2ok ST oy 3 &7 AERIASFI}
A HoE AR ojdo g HE AL IHPA
7] apgdo] MEREEAF 4 F2 9]y

Folgtxn st

WAL o8 AZEE A 71HE AT
ARt GAaA AH &3S FAY, Az
FEY Zol2 FAF &z AdE g4
Jo] $%3lx] BgozH HITEFo| A H
A%H olgt1 gt
WAL EFF X f3A o] AdYH = o=

520 42 o 7Hx A%9 5 22 ol

o

golzg dulgAE et B s

AV ZE(saffron)o 2 BE 235 Zx2L 7}

7o) 27 W ALT B ARG wlAD
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o029 F¥E Fstq FAREE] FEUI
AN E A w3 o] gL spdFoe
2 dojds glemg ZXxalo] AAHHA A}
’E"‘ °§ o] Z] _é'\_%q'BOBLB.SO)

2ol FAHRE A7IZ g7l AHE9
FRAAIN A gon, WA B F
AL A$ FREY) ATEGL AANLF
, FOANAE o] A&drtn g} B
b A ANEREEAF FEAE EXA F
Ao, FRARAET AZTEEA ¢+ &
6AIZ e U el WA E S HAAAN HF3}
o] el g

of ATA HL&3 FAAY Fre o8 d
TAE AN WA g olgf MERIAS
ATolN ol gg FAAY WA FAFE 01
mg/100g & H&4% RAojt},

dwrH oz AHo] FAEAFA AXE &
AHEE F7lel AAA YA AR, E2]4E
Eo3tod T WA mitotic spindle)§le] & 2|
7 AERAN FFOZ o5 Y FE Yy
13t o] AFFoE o FEANA FAE
g 37, 719 YL HolE ATESL WA
F AAHFig 6,7.8).

ATEEAFE 49 Imm® B AEEI5
Immé] 71AUF AEEIHEIFZ FEAHY
BINw st gk gh7f FolR AlZHNe] 1000712
AT BgsE AT $2 dgyng®P0
o] AFME olE AHL3HT

19699 Lurie” & 025 R, 5 RS 77} 6 v}a)
o] JAEol| ZAFY 1A 7 2417+ E ZHZb o) A)
¥EE AFE Fagoy dzEd f94 9
= AolE WA E3¥1, Sobkowski®}
Casarett™ & 50, 100, 400, 800 Re} #A}42 3
28 8 7|AA X FAEY 42 AFoA
FAF 2M %S NEEGA S M 2d, 6
ANZEZ = AY AHBoZ FEHITT 3Y
t} o] AFolA e ZAEE HAbAFo] thay)
£ AR o] & F a3t WALHZALE 24 7bo)
F(BAANFAZ 2A7 3023)e AZTEIRAF
g 7.

AR 2o o] 8 4 Qe ko] XMol v
Aol ol AT} AEZT Mo} WALY AL

T

ol

o]

b r

ZFA

rle

ar m 2 (R 32 = 4>

W

p
o

R



o i, frHd &9 52
(simple exponential type)&
ATFI® Mo o 3—7“:——.’51, EE 01 Gy
olate] WAL ZAle] 93 {52 il 9
Ahd (extrapolation) ol €] 3 A 7}o]u, Age] o]
$Hv AAFE 2AEW AXEQ A=
dFgol Ix7t Y& NFFFHA(single hit,
single-target formula)$1 A G2 &E Z+= 58
4P Al (single hit, multi -target formula)2l &
Z geid QA @ol? FIF AM AL 2A}
Al AIXEEo # FEAS A7t APE
of 3ty AYzhert

o] AFoAMe nHHA F& AlgolA]gt X
Mot y do] 7FA 3 9= ol A (photon ene-
rgy, keV)oll metx FadFo] getd & 3l
ocme™® gFo ATk o)g AF AT F
= ojof 3T}
b}

V. g

AR At o A ﬂH YFE Yt
At WA Aol S PB2F dY /1A
AXE Hde3z, /‘111-«—7]75—01]*1 WAL o) 7l
243t A7 FAREE 7)Y HAdY o
FEE gotrr) Yt NERZEAF ¥elE
A&t A FAE FA3tn, 7
WAL AR &9 7](GX~770,Gendex Corp. Illin-
ois, US.A)Z 70 kVp, 7 mA, 32 impulse®] &7
A o 30 F<L 428 F 5460 mRS W2H §
Zof] ZARBIIL ZALE R 2A17HF o) A2E @
o] MEZEATo HslE Hrte 27 g5
Z& ABE Ao

=

1. hzZe] 7AANE 26852/0F FAEEFY
MEFE 10570H 12 2+ &Y AXE
Hoghe 4324

2. EH]-H g ZAgE N@—TL,] 71 A A E 2542370

FAEEFA AEFE 9N, 24 B2
-°4 ANEEEAF ﬁéi‘ﬁkt 2.46 oIt

3. HR2TH AYTY AZEEAT HEAE t-
HRE AFHa=0.05 AFE 64, t=3.44>1.9)
A LA ZAL 2MZF A AL EE R F7)

[}
= R 8
R
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~ABSTRACT-

A STUDY OF THE LOW LEVEL RADIATION EFFECT
ON THE MITOTIC INDEX OF THE BASAL CELLS
IN THE BUCCAL POUCH OF HAMSTERS

Byung—Cheol Kang - Dong-Soo You

Department of Oral and Maxillofacial Radiology, College of Dentistry,
Seoul National University

The purpose of this study was to investigate the effects of the low level irradiation on the mitotic
index of the basal cells in the buccal pouch of hamsters(golden hamster: APG strain).

After colchicine was administrated to the hamsters through the intraperitoneal, the low level
radiation(5460mR) was exposed on the buccal pouch of hamsters. The mitotic index of the basal cells
was estimated 2 hours after irradiation.

The results were as follows:

1. The mean mitotic index of the control group was 4.32.
2. The mean mitotic index of the irradiated group was 2.46.
3. T-test of data in the irradiated group showed significant difference from the mitotic index in the

control group. These results suggested the lowered mitotic index of the irradiated group resulted
from the low level irradiation.

Key words : low level irradiation, colchicine, mitotic index.
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Fig 1
Fig 2
Fig 3
Fig 4
Fig 5

Fig 6
Fig 7
Fig 8

LEGEND FOR FIGURES

{ These pictures have 360 magnifications.)

There is no mitotic cell in the basal layer(control group).
Arrow head indicates metaphase cell (control group).

There is no mitotic cell in the basal layer(irradiated group).
Arrow head indicates prophase cell(irradiated group).

Large arrow head indicates prophase cell and arrow head indicates
metaphase celllirradiated group).

Arrow head indicates anaphase celi(irradiated group).

Arrow head indicates telophase cell(irradiated group).

Arrow head indicates mitotic celi in the spinous layerfjrradiated
group).
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