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Studies on the Toxicity of N, N-di(2-chloroethyl)-4-methyl-2, 6-dinitroaniline

I1.

On a Role of the Aderenal on the Toxicity of the Drug

Noboru Mivao, Noriaki Miura* and Shigeru ISHIGURO
(Laboratory of Veterinary Pharmacology)

AR cEHSZ, N, N-di(2-chloroethyl)-4-
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Table 1. Number of mice*! died in each week after the intraperitoneal injection of Torpedo.

2

8 9 Sum of

Number 12 3 4 5 7 -
Sex*5 GI'OUD Torpedo e S, . S dead MOI‘Otahty
animals (M8/k8) 53 ¢ 7 9 10 15 25 29 44 50 60 animals (%)
1 10 O*4 0 0
11 10 0.5 0 0
M 111 10 2 0 0
v 10 8 1 1 10
\' 10 32 1 1 2 1 1 1 1 1 9 90
VI 10 128 2 3 2 1 1 10 100
1 10 Q4 0 0
11 10 0.5 0 0
F It 10 2 0 0
v 10 8 0] 0
\" 10 32 0 0
VI 10 128 1 1 10
*1  Age: 6 weeks old.
*2  Weeks after the administartion.
#3 Days when animals died after the administration of Torpedo.
%4 Saline was administered.
*5 M: Male, F: Female,
oFEREIELKLD, V, THOZ#id 90, 100 %4
RUTHS, M9 RBIZE A LHTET, HOBED =
BAEEMOFTRTS -7, UBTHRE%8EIC] g o
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b, EYOBEEIC X3 -RHMEERbN 3. /2 e //”%//°
o . . ¥ = 77 0"\
BOREOBOE, KREBOMD 15~25 ZIEL o ATZAN
- o LALL 7 _ =S Y9 ~O\A
LTezoi®, Mdnzickds sl 1 Vi 25 | 2 N /ﬁgggw
T, BEAERERAMSEOINIE 1. OV, V# = ; Lol pat A Il
DI 2%, FEEFTE N D SITE, Ak 18 = ff ?\n
n, BRic, TEEAEESL, FLPRCEED EEOQ, \\ \u\
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e 1 . z \
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B oNT, 2BELKRICEL LIz O TR #EHOIL ' uil
. ZOREDS RLOBRS0 BAEER, WHREDE 07
W, PVEOMD, WRROEIE, W, 1k, mRT ’ 1020 30 ]@ 50 60
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Fig. 1. The change of average body weight
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Fig. 2, 'The change of average body weight

in female mice after the intraperi-
toneal injection of Torpedo.
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A &S Akt L. Table 2 @hidkHic,

Table 2,

EOAKBTHE=Y 2 &AL
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~90mg/kg ©IfELLITHD
kg @ 3BT DOTI IS, 40ChjE8, HET LD
Ul X S HHERKTH » 7. HBROKRFEET v +C
i, FXTHEREVPEDSNILOT, £15 04T
K Torpedo As#E/KiEM:D 12w, AXBRTHILI
LIS EEORBS, HYUMELSHER THD, K
ORYELUTHERMLLC E, £1220DDOKETH
HroEHIck - T, zoORIE» SHERENRL, Z
O LIBERE DI H M BEENB b, F/E, WL
feboEEZ NS, MM YRETIHEICH LD
TR LRSI - T

) TUOROMTEICRIZTHE

MRy L 128, 64, 32, 0 Gl L TAEAIEKD
mg/kg o> Torpedo #-Mffi=w 2c#s5 L7 3 s
5, LERIMET PEicx UCTHE 3VEAE U A — Y IR
YU ORI Labte, I, BfEE & JH8RcptlL,
WOBDH OIS Sl bDEHOI, e —YND
HElx O Fn &8 U TRERKRERL T,
Ntz Table 3 &b, 0mg/kg (%
M) Hid 41 PLic ki LT, 32mg/kg Bebflin bid 22
e, 64mg/kg O Sid 200L, 128 mg/kg D
it 3P, Torpedo AHiDMFRICAAL, ¥JbkE
I EEBETRIZST WS HTH 5.

ALY

250, 500, 1,000 mg/

Number of rats*! died before the 40th day after the intraperitoneal
injection of large quantity of Torpedo.

Number Torpedo

Sum of

Days after the administration .
Sex*? Group | - S dead Morotahty
L animals (M8/k8) 3 4 5 v 8 11 14 18 25 27 29 40 animals (%)
1 | s 0% 1 1 20
M 11 | 5 250 1 1 2 40
11 [ 5 500 1 1 1 3 60
v 5 1000 1 1 z 40
I 5 o2 0 0
F 11 5 250 1 ] 20
11 5 500 1 1 1 3 60
v 5 1000 1 1 1 3 60
*1 Age 5 weels old Body welght 85~1”Og
*2 Saline was administered.
#3 M: Male, F: Female,
Table 3. Fertility in male mice administered various quantities of Torpedo,
Male ‘VTorE)e_d?jdmmHtered (mg/kg) - -
128 64 32 0
— - . — e e
No. of female 1 2 3 1 2 3 1 2 3 1 2 3
Number of young 3 0 0 10 0 10 13 0 9 15 14 12
Male 2 5 4 5 6 10 9 5
Female 1 5 6 8 3 5 5 7
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(4) Torpedo 5ED TR JMEBMEYAN T VR
(CRIZTEE

Torpedo i+ ADHREZDH DY, =9 RAK
BIFTEEALL L5, 88~ = 20Lic Torpe-
do 128mg/kg # 3 ARYEAKEEANSESEL, 4HHIK
WRAZ LDLZLTRS S — v LichDE —KEY
MHE? 8L, 5B 4V FATVEF Y U LT
FEVFAXL, S50 BERERIKE F LY U LEMAT
MEL, B, Bgros0%kT—FATHIBL, <
—TBEKBICHEEL o, DIBR OB E AR
L, T—=7ni L LctholMickEemMA TR
FEL, KBEUEHITEERLTCEbIZHYBICLL. Ch
5D A S B OERE< 2 10pL4 oz 0.25ml -
D2 ENLEE RN U ohs, M HEE et
CHd, BRBETE2AREMD LT,

(6) E#ASUICEMKLEVBEAN Torpedo d
BHCRIZTHE

5—1. testostercne ¥y 5EE:

Table 4 |z X4 & 5 i, I Hfic testosterone
85 Uit CLED, L8 CIED, 3tk (I
B oBoxEwHE (VA Skl I, I, N
P T a5 L Dl3, testosterone % = =il
26 L e @ T, %0)%ﬁ@‘éﬁlﬁbf: 12 THD
testosterone #&ix{Ad 20g b 0. 1ml (testoste-
rone 0.05mg ZG47) Z 8 H 2 8T L 1.
T=blfkic L, BRABTHTERGES HE» SRS

D5 FREH N Licicord L, F70 50 HEA
MLTONBEOL K, Table | o Vit (32mg/kg
#h5) LkEE LT, Torpedo DALz XS
Th-7ch, Thid Torpedo BBk A D FH:E

(6B 9 M) P, T vilikSick 5 HAKRDESE
WOENIEEICL B ENEZ NS, LBHED [ B
THT- RSB IC D34 5 T &, testosterone #5
i (18 THEICDAFENL LN D E, BkD
LETATHS.

Table 4 OFFRAHLT 2HINT, L3,  Hfic
testosterone (0.025mg/20g) Z-¥¢ b4 2 EFHRA L
bz, Torpedo Eh5pioLHu 7k 3 Table
4 obis LBET, Torpedo |4 128mg/kg #FiH
1 20 FIIE R NS U 7e. SELIRBL: Table 5 o
BT, WRELTT v R (18 28007

»1), Table 4 © Torpedo O#HMENHEET 2L 57
'}rLU»/»b?IL 12w TH DL, Al (THEEE<Y 2) O
Bity, K E%m%tbtc&#bﬁf Table
4 O_)N'I#’G@f}l O ROIEF P F TOHEE
WEiE, Tt X 3 AROBZEROEIICELE DT
175, =Y 2DEMOMEIC K 3 RZMEDERICK
AL Mbh s, LBIC testosterone ZHE L
720 (LD 13, BELEOE (Table 4 o 8D
T, BYERRUINS A MU0 2R LT 5. Fehi
ic testosterone Z%5 U728 (M) &, HE5LE
W (Table 4 o [ A20PGjr 1 Lod &, Torpedo

L. BHDSEBEE & Torpedo 64 mg/kg 4 B 17 1 BE% M EEICAETCLAEDIC T, 8HHEETIC
PENHEe L L 72, Table | oDk (#2420 H % ¢z 32 SpEip3ps b AL, o hicEmtioRmisidy s
mg/kg T 50 %, 128mg/kg "¢ 100 BD 41 R n fz.
5AHT, 20 HfrgTic VO REIMNE T 5 & T 5—2. estradiol 58
BUD, KS0OBLELC LIsh-tenT, 20 HE Table 6 cid & 5 i, [ #H3HE- estradiol
Wiz frimo 128 mg/kg # S0 AEH TR L7z, L (0.05mg/20g), | BT 2344t ic estradiol (0. 05 mg
LZDHOETIRI G 211 ELBICiEie S 28 » - /2080, W, W#E G i, i1 Stk A8
fo. 2t 64dmg/kg & Torpedo 214 2 fitEAs U7o. TREEITHR S HEd s o estradiol #: 454 Bk
Table 4, Effect of testosterone treatment and castration on the tox1uty of Torpedo to mice,
- WNumber - 7 Nurr;ber of dead amma]s - Sum of e
Group | Sex*! of  Treatment — . o dead Mortality
animals 742 8 9 10 11 13 14 18 19 25 34 35 40 45 50 animals (%)
Testostérone
I F 20 (Sesame oil 1 1 2 10
1t CM 20 Sesame oil 1 1 5
111 CF 20  Sesame oil 1 1 5
v M 20 Sesame oil 2 2 21 1 1 11 2 1 1 1 1t 17 85

*1 F: Female, CM: Castrated male, CF: Castrated female, M: Male,

*2 Days after the administration of Torpedo.

The details of the method are described in the text,
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Table 5. Effect of testosterone treatment after the castration on the toxicity of

Torpedo to mice,

Nunber of dead animals Sum of

Number
Group | Sex®! of Treatment dead
animals 4%2 5 7 8 11 20 animals
I M 5 Sesame oil 1 3 1 5
Testosterone
I CF 5 (Sesame oil ! 1 2
11 CcM 5 (ggs;‘rﬁ;eg?{w 1 1 1 3

*1 M: Male, CF: Castrated female, CM: Castrated male

*2 Days aftre the administration of Torpedo.

The details of the method are described in the text.

Table 6. Effect of estradiol treatment on the toxicity of Torpedo to mice,

Number Number of dead animals Sum of
Group | Sex*! of Treatment E— - dead
animals 4%2 5 6 7 8 14 animals
I M 10 Estradiol 7 3 10
1I CM 10 Estradiol i 1 2
111 M 10 Saline 4 5 1 10
v F 10 Saline 0

*1 M: Male, CM: Castrated male, F: Female.

*2 Days after the administration of Torpedo,

The details of the method are described in the text,.

L, #H BEHEEL 72, ¥HA S Torpedo (128mg
/kg) ABRAREPENEYE L. Mic estradiol A#HyE
L TRHIUIR (B LB g, v
E, Hio, THREORESHMA & h, Torpedo
BETHHETICAFBEC Lo, NT#EXESHEST
WCEFRTHET 20K LT, #0flpsinTs
D, WUSEGIC estradiol A3k RIS LT B0
b Lnigw., L#c estradiol 2845 U7 I #Hid s
EREHONTH, FHRIBKEIEIASKT, 548 H
FTIK2HIFETCT HICTE L » 7. i (IVES
IR0 Lo 1.

(6) Torpedo OE{H(ICRIZTEIBHEOKE
Table 7 (R4 & 5 o, TEZSBHEE (LITFE
MEukd) Hiic Torpedo #5428, 1 BHIHH
BOECIRI A HEBE T 5 . n Ot Torpedo %
BRELGOE, DRI HEERIHOR, VI
BLERRSHEORE, V, VEGEAEL SO, o
BT Torpedo %49 28, WIEFIHECRIfER
cortisone & Torpedo #¥y&.4 % #f, VIEE LGRS
OB E L., =923 I_TTHEBOLDT, Tor-
pedo [ZEIFEERH,» S 128mg/kg AR 2 @ (W,
VIR 3 Fifitk S BB » S8 E), cortisone & 1 mg/
20g #FMBELL EARE L. SIS FHH

B AaEkE 52 CTh, T~I0AFTIC BT 2
b dd, AMBRol, VETREENEO2:8
RIANIT, ME4TL, HESVCdid 204 THh - 1o
O RINE LT alfORERE L dl 4B S
(RYRATCTHAOBRELAATLECDILL) BELS
3. LinL, Hcit Torpedo 5% D AEDKTF
MY H - T, BIEICE 2RHE N E OB - &
YLt (Fig, 3) 4i, Torpedo oiZ#hs kL T
750 Tid, Torpedo #r&0 4D Y HHCH~NT,
Ao N, N#sZg L hEMDERLTEY (Fig.
3, HBARD XS ICHI < v 2T TP OiEvEoinds #
SR EED, @0l bDEEbN
5.

WENIC LA T ~VHBOX LT AR VEHOL S IC
NEIREE, VESEAonFiIEC L TE Y, Tor-
pedo ZDLDICK SN EB LT3 48D
¥ 5. Hlfilith cortisone A L7 (IEE) ot
U#k, cortisone JLiE A L2 gidEE (R itk
NTHS DU, IR LT BEA, Thid
Torpedo itk 26D &3 Bbhniiir -7, #H (IED
BVBOXS ICTHRRES»A SN THRTL, corti-
sone MEL LIXWVEIRHE (18 ERUIZHMATH

-7z,



146 me M

SR AR K

Table 7, Effect of adrenalectomy on the toxicity of Torpedo to mice.
Nomber Number of dead animals Sum of :
Group | Sex*! of Treatment e dead Mortality
animals 3% 4 6 7 8 9 10 12 14 animals (%)
Adrenalectomy
1 M 10 (T Sroedo 3 3 2 1 9 90
I M 10 Adrenalectomy 1 2 4 40
- Adrenalectomy
1l F 10 (Torpeco 1 1 13 1 7 70
v F 10 Adrenalectomy 1 1 1 1 5 50
\Y M 10 Torpedo 2 3 3 1 10 100
VI F 10 Torpedo 0 0
Adrenalectomy
VII M 6 <C0rtisone 2 5 83. 3
Torpedo
Adrenalectomy
VIIIL F 6 (Cormone ) ) 16. 7
Tor pedo

*1 M: Male, F: Pemale

#*2 Days after the administratlon of Torpedo,
The details of the method arc described in the

eclion
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Fig. 3. The decrease of the body weight in

adrenalectomized male and female
mice after the injection of Torpedo.

I, III Adrenalectomized, Torpedo-treated
II, IV Adrenalectomized
V, VI Torpedo-treated

(1) Torpedo NT AR TP FH(ZRITTEHE
—1. EBRZLUICEEREBEXEE YV RO TP
EE
= 2 TP 1C D0 TOWFRLE & Hw T L,

text,

A XL ORBUC K » THEVEMDIERICRIS 5 &0 5
B LAGNLDT, —IBERMAE HSEHTHELS
e, i 16 PLic DTt TP FEPEM A R U /oG W,
M 1.892--0. 334, it 1.461+0.304 uM F XL =/
Welil /g NF & U DM AT S a4, PRy S
(P<0.05).

wic TP 3GVl gk NaCl CHREAN D L0 HH
WL e D, AR TIMAEKE BT L0
"Mﬁ Linnbd s0T, TP Aokl L

SR /i MEE L=y 2L B EAETH U TH
b, {Jn LY SIS 0 7z

7—2. 'lorpedo 1 EE5#D TP &t

Fig. 4 128 % 4t Torpedo 1 [n|lipepy7tat 6
[HH{E(D TP '(rf‘m" "’/J§ L. 8 mg/kg )[2"3}1*\]( o TP (‘]1
VUL, HE B LIC R OK 2.3 o MmERL,

F M IV D T6 B TH - 1. 32mg/kg Bl
MCIlaE2. 947, 2.8 {&ODJ"?;‘)}U“E‘, M 73 %
TH 7o WS iE, i e 4, Torpedo #5580
o, TP GV BRI 2435, HETE
64mg/kg - 128mg/kg DL LIZIETF L TH - /.

7—3. (1) ORBRICHITHIEET T X ® Torpedo
BE5%O TP E

Table 1 U7 |8 (0.5mg/kg), WL (2mg
/kg), N#t (8mg/kg), V#: (32mg/kgd, Wit
(128 mg/kg) DpLihih# 10 HPIBREAE L <Y 2
o, TP &2 128 mg/kg o Torpedo 1 [n}
I e N5 I3 6 TR J e U7kt Fig. S oL
fo. BPIBIS S EMERE S PED D TH H. TR E L
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Fig. 4. Effect of a single injection of To-
rpedo on the activity of mouse
liver tryptophan pyrrolase,

Tryptophan pyrrolase activity was measur-
ed 6 hrs after a single intraperitoneal inje-
ction of Torpedo. Tryptophan pyrrolase
activity obtained from the control male
mouse was represented as 100 percent, Each
column represents the mean value of five
animals and vertical lines indicate the sta-
ndard error,

gL, TP EkoRmt: I~VEETil 1.1~1.2
(EFRETH » 7o, WEERSUME 1 2.6 fEDiEVEH
ARl HETEYV, MEAEC D H P 5
95, METEEp-nh 1, IHTLI X4
fElbhEMcHnL, VT2 2E0MMERL .
7—4. Torpedo (L L5 TP FHOKREHHIZT

128 mg/kg o> Torpedo i iEdy~ w7 A4 1 nljE
R E# 1.5, 3, 6, 12, 24 85Riickir 5 TP jE#
3 Fig. 6 @& x50 TH L. M L b 6 BEikh bk
BT, thEn 3.3, lefrokmesiL, 12 8%
WCER L ST E E-T b, TORIBED A
£ 20~30 BEOTEMA R L.

7—5. Torpedo (Z& % TP ZMCRITTEHRZS
TF(C testosterone 5 DEE

Fig. 7T 3E#H4ABL0 28092, KOV
ik 208 1 b fo - THEikE LT testosterone
(0. 025 mg/20g) ##5.L 1< &, Torpedo (128
mg/kg) A 1 [ARERENERS 6 Befilthad TP fEik%,
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Fig. 5, Tryptophan pyrrolase activity 6

hrs after a single injection of To-
rpedo (123 mg 'kg) into mice survi-
ved in the experiment (1),

Té6 represents tryptophan pyrrolase activity
6 hrs after a single injection of Torpedo
(128 mg/kg) into intact mice, Tryptophan
pyrrolase activity obtained the control male
mouse was represented as 100 percent. The
details of the method are described in the
text,

Edr=y 2k RS <= 212 Torpedo O & %2 #45.
Lkboskel: &0 Tdh 5. Torpedo itk
TP EWORIMLIER <o A0 FhER 9 2 X0
{, EBBHEOEMEIIHED 85 %, EBMEOIEIELHED
62 %TH -tz S84 Hk T, Torpedo #¥'5% 0
TP BV & 12 MEHEE DA S AL, LB O T hi kBl
FOEM D, LB 2B TIE EO TP FEr
EMIE LD, FEEIGM G EWHEX © M KL,
L4(5Th-tr. F:83% 28R testosterone
gy 2o TP G sk, e & KIARIL T
HU, Lo b IR HEDFEE L OEE AL 7
7—6. Torpedo (Zk% TP FHICRIZTTEIREL
DEE

Torpedo ick % TP iGtkokinsfRY v &2
DHEDLFHED LTy FFTAF =0 RELEHU L, BHRH
1B 5 @ glucocorticoid M4 ME T kD T
e HEM S N BT, Wi~ 2% M0T TP i
MEA 5 U 7ok 9 Fig. 8 & 8V Th 5. Torpe-
do B EH~ v 250 6 #i#kic 3. 3 DiEEE L
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Fig. 6. Effect of a single dose of Torpedo

(128 mg/kg) on mouse liver trypto-
phan pyrrolase as a function of
time,

Tryptophan pyrrolase activity obtained
from the control male mouse was reprere-
sented as 100 percent. Vertical bars repre-
sent the standard error at each point,
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Effect of castration and testosterone
treatment on mouse liver trypto-
phan pyrrolase activity 6 hrs after
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Tryptophan pyrrolase activity obtained from
the control male mouse was represented as
100 percent, The details of the method are
described in the text,

Fig. 7.
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Tryptophan pyrrolase activity obtained from
the control male mouse was represented as
100 percent,
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Tryptophan pyrrolase activity was measured
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Tryptophan pyrrolase activity obtained
from the control male mouse was represe-
nted as 100 percent,
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DEBRET 7.  OBA ORI BERE KRB
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&, Torpedo O3 HIED Jihwt (Table 5,
6). zhoDH ML, v Rickit s Torpedo O
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128 mg/kg HTEML MMAsa SNz, LrlLid
EXOFEMHEIET -y 21 | [@#REL7bDIcH~
T, BLTHHIOBTH -/ (Fig. 5. 2Dk HIC
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BEHEHZ2LEZHTHL. ROTEADMM HB&
CAMDREH D S BT, Torpedo Bl b (3,
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Summary

In the previous paper!” we reported that N, N-di(2-chloroethyl)-4-methyl-2, 6-dinitroaniline
showed a striking toxicity to the male mouse alone, and showed little influence on female
mouse as it did in case of male and female rats, It is a main aim of the present work to
investigate whether adrenal plays a part in this singular toxicity of the drug,

1. The toxicity of this drug was hardly observed in the female mouse to which it was
injected intraperitoneally, as in case of the female to which it was administered orally. In
male mouse, it caused the following symptoms: an atrophy of testis and seminiferus tubles,
testis interstitial cell proliferation, necrosis and disappearance of seminiferous epithelium, and
spermacrasia, The drug, as in case of many other drugs, caused more significant toxicity in
case of an intraperitoneal injection than in an oral administration,

2. Even when a very high dose of the drug was administered, such a sex difference on
the toxicity as observed in the mouse was not found in the rat,

3. The fertility significantly lowered in the male mouse administered the drug.

4. The testis-extract from the male mouse administered the drug had no influence on both
male and female mice,

5. The toxicity of the drug to male mouse was diminished by the execution of the castra-
tion and even after castration it was reinforced by being treated with testosterone,

6. The drug toxicity to the male mouse was hardly varied by the pre-treatment with
estradiol,

7. The adrenalectomy developed a tendency to diminish the drug toxicity to male mouse,

8. The injection of this drug increased mouse liver tryptophan pyrrolase activity, and the
augmentation of activity was proportional to the increase in the drug dose,

9. The maximum rise of tryptophan pyrrolase activity by the drug was observed 6 hrs
after the administration and returned to normal after 12 hrs,

10. The rise of tryptophan pyrrolase activity by the drug was suppressed by castrating the
mouse, This suppression was made more remarkable after 2 weeks than after 4 days, of the
castration, and was restored by being treated with testosteron after the castration.

11. The induction of tryptophan pyrrolase by the drug was completely inhibited through
the adrenalectomy of the mouse,

12. The induction of the enzyme was less after the successive injections of the drug than
it was a single one, and this lowering of activity was more significant in the female than in
the male,

From these results, it is suggested that the drug has a principal toxicity on the testis of
mouse and the adrenal plays an important part in its action,



