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This work has been done to clarify the presence or absence of a threshold dose in the treat-
ment of chemical mutagen, Genetic effects of EMS or DEN on the germ cells of Drosophila were
analyzed by using Muller-5 method. Frequencies of recessive lethal mutations were increased
linearly with increasing doses in either spermatogonia or cogonia treated with EMS and in sper-
matogonia exposed with DEN, indicating an absence of the threshold dose for EMS or DEN,
Dose-mutation frequency relationship was studied by specific locus method after treating with
several kinds of chemical mutagens, such as EMS, AFTB,, chlorodiazepoxide-HCI, mitomycin C,
ENU and dimethyl benzanthracene in the presence of rat §-9, to spermatozoa and ococytes of
silkworm. These relationship by every mutagen showed no linear, indicating the presence of the
threshold dose in silkworm. The lower the threshold dose, the more the mutagenicity of the com-
pound. Inflorescences of Tradescantia 02 and 4430 strains were treated with various doses of
several chemical mutagens, such as EMS, NDEA, NDMA, NEU and NMU. For the treatment
of ethylating agent, except EMS, the mutation frequency was increased linearly at the jower
doses, while the frequency was saturated at the higher doses. For the treatment of methylating
agent, the dose-mutation frequency relationship was biphasic. The frequency was increased
slightly at lower doses, and steeply at the higher doses. It was suggested that there is the quasi-
threshold dose after exposing the Tradescantia inflorescence to methylating compounds. KYF/2
male mice were treated by various doses of EMS. On 6.5 to 9.5 days after administration,
treated mice were mated with female mice of KYF/2 or BDF,. Higher frequency of dominant
lethal mutations was found if mated with KYF/2 female than with BDF, female. The presence
of threshold dose was observed for EMS-induced dominant lethal mutations. On 7 and 21 days
after pretreatment of EMS with 150 mg/kg, the treated female mice were mated with male mice
treated by EMS of 180 mg/kg. Frequency of dominant lethal mutations induced in sperm was
decreased by the pretreatment, suggesting the involvement of in-egg recovery.
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Exposure Mature .
{mM) oocytest Oogonia®
0 0.13% 0.099
(3/2391} (1/1134)
1.25 4.18% 0.46%
{62/1481) (23/4984}
2.5 6.5995 0.61%
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U Germ cells sampled within 13-19 days after the
treatment.
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5. A iR sl B BRI 5 dimethyl benzanthracene o IFR[E M

Mutation frequency (x10-%)

Dose Total No.
in of eggs pe locus re locus
{zg) observed
Completes Mosaics Completes Mosaics
DMBA in the absence of rat liver S9
0 66, 990 1 (1.5 7 (10.4) 0 (0.0) 2 (3.0
5 56,420 0 (0.0 29 (51.4) 1 (1.8 0 (0.0
10 64,792 10 (15.4) 21 (32.4) 2 (3.1) 1(1.5)
20 78,057 9 (11.5%) 16 (20.5) 1 (.3 0 (0.0)
40 71,676 3(4.2) 30 (41.9) 1 (1.4 1(1.4
50 54,165 5(9.2) 21 (38.8) 0 {0.0) 2{(37
DMBA in the presence of rat liver S9
0 62, 664 5(8.0) 14 (22.3) 0 (0.0) 1 (1.6)
10 42,768 3(7.0) 12 (28.1) 0 (0.0) 2(4.7
20 75,402 2(2.7 32 (42.4) 2027 12 {15.9)
40 57,424 6 (10.4) 38 (66.2) 2 (3.5 16 (27.9)
50 33,189 9 (27.1) 10 (30.1) 1 (3.0) 10 (30.1)
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% 7. [MC] N-nitroso-N-ethylurea %i{Ef-%7c b

1
BNL-4430 100 nCi 285 Li- & EOfE~DIUAZR
8
=8 Days after pCi/mg fresh .
x [ treatment weight #Cifflower
Z 1 3.87x 10~ 4.41% 107
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u 3 2.8810-% 3.28% 100
- ; 4 2.53%10-° 2.88x 10°
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=
2 6 — -
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11 1.54x 105 1.75% 103 12 2.25x10% 2.52%107?
12 6.46x10"8 7.36x10-* 13 1.35x10°* 1,44 103
o NEU
* NMU

=
5
- S 0%
= u
3
o 16° =
—
g S
> [l
& Z 15
= G 107
= b
(=]
2 &
a
g &
A L .
L ‘ .. ‘ §(}0 5 10
0 [ 10 15 DAYS AFTER TREATMENT

DAYS AFTER TREATMENT

B 17. JEFF%7c b 100nC RIEBROTE~OHuALR T DEL
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B 18. (Sega 1980)
®: EMS £:5.< 7 A DT o FH] dT Dficsite
EfE
HO: M=y 20fTo PH] AT ofiHenE
{iE

o
o t

~
¢

50

©
2

-
°

Dominant-1athal mutatdions ( % }

0 50 90 120 180
EMS dose ( mg/kg )

Dose-response curve for EMS-induced
dominant-Jethal mutations

E 19. EMS F5RUH: I Tros e o Hrh i ilh
174

PEWCRNT 5, i) OBHCRERERTO
ERNLEEOFEYRES 54, cofsch
B HMES B bERNBELITE L
<, “quasi-threshold” ThHH L\ %z B,

IR O AL SRS & S R BBIR & % Lbie
LT&H % &, =5tk oFRE (NDEA,
NEU) u#EUoFEERL, 4 F 4 Ex b 2%
SF (NDMA, NMU) BBREOEIELRR Lz
b, BB O T REO/LFEME LA
ORGSR H B L H TH B,

TERFE ORI X » CIEF D 5TIE~OBTRE
Arhle ey, TOWMYAThIT 6 HEET 5
&, RAERFERC DB EIEM b a5
DG e =T THBEFEL BRI,

@) v ADENRIERATRLIEE - Ui
BREFDHO AR-ERERHEOMNE
& T D AR o St

~ 7 A DT b SIS LT L
DEFETIL, REN DNA &8 (UDS) s e b
e (R 18), EMS & MMS % #irbn L7 b4,
UDS #:2.% fuie o B TRS AR ~ 500155 o 10
W RGERARIE RN I HS S U B, Sega
(98N Ik dl, BBt =z § v
AT b B AW T, EMS  MMS 1tk %
EHRICRALROFRL, = b O(bstsy e
LH7r2 i vDTARNETHLS LELLR
Thv B,

() HIR-ZEIRZE RAGIL OBIR & Rk
KYF/2 Rt~ 2 EMS % JHIEREHN L
T, 6.5~9.5 AHEC LI OME S 258 L, 18005
M~ T 0 & Ei EMS off L%,
T B3 o i T O B S e S e Rt T
NhH &, EOMWEERLRCH RSO &
o TR D2 Lo atc, bt KYF/2 it
& DFEECTH, BDF, HiE R LAEE L L
HEHPERAER R E L (B 19), B#NG ORE
vt KYF/2 i BDF, ffcssfg Lk & & & S
b, HE~D EMS BL5ddirFi#Fh 90 mgke &
120 mg/kg CHh - i,

(b) BRPIMGTE & 7 OFFE

R DRMOM L ORI & T, R TEE
HREREOWEMEENE bR o, KR
2 AR RBE BB ST 2, Rcosis
FELCv-BhokErbh, PRANOHEELR
LRRC T O (AAREBBE) OWERR L,
Tihish KYF2 fcd s Ud EMS % 150
mekg HHL, 7 BE 21 B EMS % 180
mgfkg FE Lol R L C, BT OB
TEYEMAERREFTI~ND &, WAEA Uil s 038
ek, TN UERRERBTERENMEL I b
(# 9, FQEK Lo TR e A
Lo 5T EMbhole, Th b RECIREEE
FeoBlE & B is o i,

BRfEERE O REITNL, DRARAINE o B IR sE s
TROFRCOVWTEH DB E L& b AR,
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% 9. EMS ThH o UHBE Ui~ v A LI~ v A LB Lic & &1 EMS TETDH

F, HARROMEMSRIE (DL)Y R

Females Males
Pretreatment Treatment Mated Fc\;:;ﬁ]les Living Percent
EMS dose Interval E?fns !goie females implants embryos DL
(mgfkg) {days) 5B
— = 52 24 8.08
— 180 31 16 2.88 64. 4>
150 7 - 36 22 6. 82
150 7 180 38 31 3. 307 21,40
150 21 - 40 31 7.23¢
150 21 180 42 19 35, 58%* 22,8¢

LE/per preg. female (exg.)_] 100

Percent DL:[I_LE/per preg. female {cont.)

% 10. EMS #7412 MMS ffAM%&#Ficsit s EMS MBEoRKIRMED DL RIRES

Pretreatment

Challenge Females
dose Mated with LE/CL Percent
Dose Interval (mg/ke) fernales implants DL
(mg/kg) (days) EIKE P
— NaCl 52 39 0. 845
— EMS 250 57 23 0.554 34.4¢
EMS 200 32 MNaCl 32 22 0.7320 13.4»
EMS 200 32 EMS 250 48 25 0, 72]%* 1.5®
MMS 100 7 NaCl 30 19 0.7723¢ 14,42
MMS 100 7 EMS 250 28 18 0.711* 1.7
_[,_LE/CL (ﬁ&)ﬂ]
Percent DL—[l LE/CL (cont.) x 100

= 11, EMS Jiamill~ v 22360 Lici< ¥ AlckH 5 DL RISER
{CRJ: ICR X KYF/2)

Females Males
Pretreatment Treatment Mated Fe‘:ﬁﬁl!es Living Percent
Mutagen dose Interval E(MmS /goie females implants embryos DL
(mg/kg) (days) EIRE
—_ — 33 29 12.21*
— 180 32 27 6.52 46, 6*
EMS 150 7 — 29 22 12.27%
EMS 150 7 180 39 a0 7.33 40. 30
EMS 150 21 — 30 17 11.59¢°
EMS 150 21 180 42 37 7.46 35.6°
EMS 200 21 — 30 22 12,504
EMS 200 21 180 32 30 g, 60*F 23.2¢
MMS 100 7 — 30 25 11.16°
MMS 100 7 180 19 15 D 475% I15.1°
MMS 100 21 — 30 27 12. 30¢
MMS 100 21 180 k)| 26 7.58 38.4°
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T 12, BRERMIRCIER Ll DL RRERHIERHT5 EMS, MMS A~ v 2 o

Females

Pretreatment Males
eatmen EMS Mated Fe\;ni?ées Living DL
Dose Interval dos]? females implants embryos percent
(mg/kg) (days) (me/kg)
(BDF,2 XK YFE/23)
0 0 33 29 9.228 —_
0 180 36 30 6.30 31.7=
150 (EMS) 21 180 37 37 5.86 36, 4»
(BDF,8 xBDF,&)
0 0 31 22 9.00® —
0 180 62 52 2.67 70. 3"
150 {EMS) 21 180 40 26 3.27 63.70
100 {MMS) 7 0 a5 33 8.36° (7. 1)
100 {(MMS) 7 180 37 28 2.36 71.8¢
= 13, HHERUAERC ETE Ui DL SR ZESUIIE I ssv) B Rkt
(6.5-9.5 days postireatment)
Females .
: EMS dose Mated - Living DL
Mating (mg/kg) females im\s;grllt s embryos Percent
KYF/29 xKYF/28 0 52 24 8.08 —
180 31 16 2.88 G4. 4
BDF, ¢ xKYE/23 0 33 27 9,22 —
180 36 30 6. 30 31.7
KYF/2Q x BDF,& 0 50 45 8.31 —
180 45 31 1.74 79.1
BDF, 2 x BDF:& 0 31 22 9.00 e
180 62 52 2.67 70.3

KYF/2 iz EMS % 200 mg/kg #7-rt MMS %
100 mg/ke T L, ThFh 32 HE 7 HERK,
Fh b O Fo EMS % 250 mg/ke 5 LT,
BT R A WD &, FifEE LT
WIEC ORI 34.49% LI LT, WIAER L
feb@ T h T h 1.5%, 1L.7% il
(# 10),

& o AAMEOTIAEC X 2 EHEFREOES
CREEN B - T, CRE: ICR -+ Az EMS
200 mg/kg #5945 21 H &, MMS 100 mg/kg #
L8 7 HomElT, ThEhRT ok
BT RoEECESN A B 38 1), B
DBRATS vk, BDF;, i~ EMS 150
mg/kg {542 X DATE Tk, BEEORHEIITA
B ste G 12),

(c) RIZEIRZERIA M o Az

25, BEMS KXo URHiFeHEIh s8R
EOMBHBERBE L, FHoEcEV-0ObH3
o EMREE R, o BDF, B EMS %
180 mg/kg B5 LUEIMBHEENRE D KYF2
& BDF, Mt E el EhaEi L, SRt mEER
D E, FEONEECERYN D bR
s (38 13), 2% b KYF2 OofFe#FEdh
TR BGER SR % L C, BDFE, DRkt
ix, KYF2 O Zh X b L350T 5 -0,
BDF, O Ticd Uiciifliic it LTix, KYF2 @
MAEE L TERRECH -1,

Fr v [1-14C] EMS % KYF/2 & BDF, #
R LT, BEEL, RiBELfE, IRk X OligErR
D, 70 Ui EMS O PIBE O ERFAHEE
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Concentration of radioactivities
dpm / mg of tissue

0 3 1 1 1t hﬁh{‘ii

a 1 2 3 ) ) T
Time, hours after the adminiztration

Testes —@—
—-A--—-- Epldidyils suedie——

K¥Fa(a) "t Liver —Wu— BDFy (o™}
e S Blood =

20, MC-EMS p[pasiptio = v A ik
Wi B AR

BRI X o TN, TORER KYF/Z
THEHE 1~2 BT, ThThofarol
EXAY - EL T OBCETFTLR, —H
BDF, ¢k KYF/2 X 5%, Sdl/ciimiRkE
D _EFT A LR, Lo bR &R BT,
24 BREHC BT KYF/2 I b b S
BT LA (B 200, = OFfEER» D EMS O&&RH
TORINCHRHENDH D, BDF, ORTF OO
R IRA OB SR WA ORI ARZE AL
BEIDELTELDTHLI EHELBID,

(@) EIEFHTE L IR D R & ORIR
KYF/2 Mo BMS % 180 me/ke #1451, Bk
IR T S IR E AR YR 5 KYF/2 &
BDF, & Zf L€, EMS & HRRSHIE ~ 510
WFE/ERA LT DRT0ERc L - T, £Fh
fo Fy M8 U CHEIRE O HE & R~
FOFERE, KYFR e oxftic X5 F, 83 HD
5% 7 B (8.4%), BDF; i O%HIC L% Fy
79 HO5L 9 W (11.4%) b, ThEZhHELR
JE~F w T Do &SR, RO HBREE
WERNES LR - T (=0.135, p>0.50)
F o b bIREHA AR © 3 T oRE4ER
1, F7i3F ORSBFCR LT, IPsEEhE
GBI LT Wi e FE b, ¥ EMSw LB

MEEERE R OB, SRR EROLN
EohEnEv58ELH D,

(&) &
PRy s, < v AR R EEEIE
AR, BEREELBRTW X 5, 4R
R Sh oA sdfiEofTe L0 2R
THLDCEEL, HREEEA L CRERSIE
Sedh h, BHESHEAEY - &b FhE SN
ThBg

Fow Y A O BB oW D A AP o5
ko T, BFofafdiciBae Sh sl i
B Th bz E oM & BRI RRLR
HEOBEEBHTATABERTHAS LELDL
i,

BEHEX
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