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Studies on the mechanism of the appearance of body-impedients, particularly
oncogenesis, the disturbance of pancreas, liver and the nervous and muscle
system, with the various environmental factors in human life.
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This work has been performed to clarify whether an environmental factor plays a role in
the onset of a disease in which a virus or viral genes may be concerned, For this purpose, we
established two experimental models that a virus predisposed nice to other diseases. (1) Sur-
prediabetic mice induced with a pancreatropic variant of Venezuelan encephalitis virus which
causes a type Il diabetes mellitus-like syndrom in golden Syrian hamsters but asymptomatic infec-
tion in mice: In this model, we expected the development of the disease from surprediabetic state
to prediabetic or overt diabetic state by the serial administration of some environmental substances.
{2) The quiescent (latent) infection of Herpes simplex type 2 virus (HSV-2) in culture cells (in
vitro-system) and in mice (in vivo-system): In the /n vitro-system, the ability of environmental
substances for eactivating HSV-2 from the queincent state was determined, and then in the in
vive-system, it was examined whether an environmental substance which was active in the in
vitro-system would be able to manifest such as virus-reactivating action under various influ-
ences of host defense mechanisms. In the addition, (3) C3H and AKR mice which spontaneously
develop a mammary cancer and a leukemia, respectively, were used. Environmental substances
listed in Table 1 were used in all the experiments. Among them, nicotine showed the activity to
accelerate the reactivation and replication of latent HSV-2 in a limited condition of the in vitro-
system (Table 2). The action in the in vivo-system is under study now. Nicotine also stimulated
the development of clinical phases of diabetes mellitus (Figs. 1 and 2). Amaranth and safrole
showed the inhibitory action on the reactivation and replication of HSV-2 in virre (Table 2).
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On the contrary, they showed the accelerating action in the development of mammary cancers
in C3H mice and of leukemia in AKR mice (Table 5),

mEEH ,

Hox o EEEOp Iz AT e O RBEY
RETEESOYEVNFET 5, Thboomhb,
IRETE AR AR D o TR
B E LR, Fhbi X 5EAOBRENDS D
VIEREMNEEORRE ORI oWTE, Fh
LORERBCELRFLHONCTHEEE
B & LTARMELR T TER, TO—D2DER
FHEE LT, £RMH D CIZEENTY S L AD
BEFZRE LT 2EKCHT 2EEOLER
BWMBEOERREH T E & Lic, 71 A AN
S AR, £MoERbES &9, Tk
TAAALRIBCELVIREC, v4 4200
LEEEMCOTATVS, Wik I RYkiE
(viral quienscent state) % £ o 4 R E M
Pl L, CoBER, BIMbIhioy 4 L2550
M, EEER, T LUEBERTERCHI Y R,
ERY LT 20TV EBEE LE, o0
FEAEE &y, e OEBEOSE & B
DFENL DT OHERATEB R E LN B = L2 1R
Ehb,

MRBRA—FELBRF

Bk L= onFEs b T lhis, +
fodn b,

(1) w4 ARET L b B B
R R % b o AT RTRE R B A DR RERARE 1L
R RIEREGEOMR: B2 ook L
fotd K= S8 4 0 2 DR TH 4 25 56 1k,
CP-M 5=~ F v )T wvaAix— (LT
AFRF =) WREHL, B4 v R v & B
B4 vAY vHREET XS, ¥4, LI
R RE LI &R T, —H, =YAEHLT
L& < DGETRERRER T L DA, BETRERK
AN ADEEPRADENB L AhD, KA
e A TR L= v ARRT A AEEREYE 0
g O

(2} ~ARAy A2 DEEERE X o TH

RET B - TSR s 2 R IERIEY
HolEbE: ~LAy A AZGRBBO YA LA
O LR EA~DOBTOMRB L, Tohbov
A A ADEFEMAL (reactivation) OAFICRT 5
EEBIEMB OFEHL A v~ in vitro % k
=7 A& HAVA in vivo BOERRCHRE L,

(3) @By v 4 AREN A md
LUEH: 914 A AR E - THRIEEMC LR
JET Sz ETRBbRE CH = v A BB
&, B A AR T - T BARAEN B IE
WRIET A THBRS AKR = A RiET
BV Ui,

wow, RICLARRCB - LEEREYE
(Environmental factors) &, Th b OFERB®
B LTHE LY, Thbb, PR
gy (RAER, EES 46, ERESRI
CEHoRSERTH Y, T, BAETHWREE
ELUEERESE LML,

(1) TERCERFREL b oFREFEE{bey+

% nicotine @ FEEHC DT

BT 5584 D ICR-CD 1 = & Rz~ X =
iy 4 v A (VE) DB, CP-44
% 1000 PFU/mouse DEMR ClEEAN b KL X
i, Zhibd CP-44 R~ o ALMEER &
EBL, Bl »ARCT e -EAERER (Gh-
cose tolerance test, GTT) kLT 40 & RS
FEighole Linl, B~ v ADEBANLIX
Hle b vA A ERCE D, o g
B i ST R 7 £ L X ORI T bt v
B EAHALITHaT, LT, Eifiey
A DRIIBEMCE S OEEEZ T oz LT
BENT, TIC, OO R EED
CP-44 iz~ o AV AERREHE E LT, 5B
Fonfi 2 DR % BF Nicotine # B4 L,
TRIEHE R ~ O SR o\ T #~t:, Nicotine
DEEEFER AN > 5~ b & — R B L
855 Nicotine OMHRENSHIEL, &o

— 122



L EEBREYH
2 & w b & M o B |f &% o W B B i
HO 504N, o . _
NaOs§ Q Ny Q sy | B HOE Q N+ (CHaCHa)2Cl -
# Amaranth Fa ) Rhodamine (HFiz=E,
o Q Q Y MiE B O o ﬁg]%{:‘y)&
FH 50aNa b hub 5
b D N(GHzCHy )2
n ’ !
0 0 20 SLOAE] CHa
# Erythrosin B [ O , *}E?E&y U ;‘;i Nicotine Mg N Mo
O COONa — &k 2 u_]
2 i
HNCCH,
, % Dimethyl- Sy ‘I
Phenacetin S FE b:m_ 4 BHES N v
x e Few . OO M
OCH2CH3 {g[ g
#
P Safrole ~ iy R, Ad
Ced cd il Tk,
CH3z-CHCH2 7; Z v
i, A
Y 2-Acetyl- . ch s . He ié %WD
amino. G 1y 23 N '?ﬁ
# fluorene O[.]O A0 Sb @ EEe
T

XS Ed iz, Tihh, 0.03mgkg/day (o 5
= b= A 3Ry, 0.1mgkg/day (v,
PE = 10 A&HM), 0.2mgkeg/day (o5 — b
B — A 20 KHHE), R LU 0.4mgke/day (v 4
- M= 40 FHEY) & LEBARE L, ¥
o, Nicotine o s & 0 e 3 Fidd T2 ¢
BHT Erb, AN HCEIT 2HM45% 1
Hths 5 Lix ADBE&D Nicotine ~DBLE
ek & W D = & D5, Nicotine % AR Kz fin 2.,
Hlifok S r@BoREaErEEL, e Thst
Lice EHE YA L SHANERFRE L 13
B, 1step FFIBOMA R TTIERF - @ 2 2 FRE
Lice Fidoh, UEEERRE D Streptozotosin
(8Z) & Alloxan (Alx) T2 Lk bEs
Liz= v A, E#c Nicotine % &% Fic o
s

Nicotine D E5k 5 1 mH B MEEE 5
=y L, WATInPE 6nAEHK GIT 247
ot ERRMEI Y ARERL, Kot
FEMEIR ORI EMREE T -

Nicotine @ 1 7 A #¢ v, HEBHAEETY,
CP-44 EnR5Th, B~ v 2O MHEY R
T HLPERC LR &%7%, LaL, Nicotine
OEEH & OREN S T DT ot
E B EHEHE Nicotine 2§84 Ui & DS %
B1E2RLI,

A A APETEFIERGT < v A L SZ iR <
T AT, RMERE LV BeofBoERR
BHLRT, 1 YAV v RUOETHAB b R
oo L L, ® Nicotine iy BRIz LAA
YAV vHIMOREEO LEREREN R, 2R
ERLT, Al BIRE =7 ADBAL, Bohn

w123 —



Nicotine-administration for 3 months Nicetine-administeation for 6 months
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F 3. AKR =2kl 5 AAREEHCN T EERESROBE (RXoER

Relative weight of spleen (mggs

Environmental Dose
substance (mg/kg or ppm/kg) at 6-month old at 10-month old
(Mean:+5E)
Non-leukemic control — 0.069+0. 001 0.06=% 0. 001
Non-treated leukemic control e 0.118:£0. 024 1.812+40.163
Amaranth Smg/kg 0.405x0. 076 2.48240.191%
Erythrosine Smglkg 0.261:0. 016% 1.62140,144
Safrole Smg/kg 0.741£0. 042%4 2.4230, 270+
Rhodamine B Smglkg 0.250-£0. 011 1.74340. 215
2-Acethylaminofluorene Smg/kg 0.682+0. 066+ 2.191:£0,292
Dimethyl benzanthracene Smglkg 1.291£0,132% 2. 7440, 263+
Phenacetin Smglke 0.411£0. 055+ 1.8370. 036
Nicotine 0.8 mglkg 0. 198+0. 020+ 1.7732:0, 058
As 10 ppmyke 0, 04020 005% 0.393::0. 0264
Hg 10 ppm/kg 0. 054::0. QD4+ 0. 33620, 006+
cd 10 ppmyjkg 0. 058 0. 006*+ 0.4350. 033+
Sb 10 ppm/kg 0. 0620, 006%+ 0.459+0, 031*+
#: P<0.05, *: P<0.02, #: P<0.01, ®: P<0.001.

4. AKR —~ o ARV A B AR ENF I T 2RSSR oBE CEEEERLD

Environmental (mg'?:geor Survival time {day)
substance ppm/ke) Range {day) Mean=SE (day)
Non treated 231, 236, 232, 218, 234, 241, 273, 332, 340, 380 271418.2
control
Amaranth Smg/kg 223, 216, 220, 230, 289, 287 2444140
Erythrosine 3mg/kg 298, 261, 290, 290, 305, 226 278+12.1
Safrole 5mglkg 220, 261, 229, 280, 218, 248 2434+10.1
Rhodamine B 5 mglkg 246, 264, 245, 316, 222, 380 280423, 4
2-Acethylamino- Smglkg 245, 263, 240, 253, 290, 232 255+ 8.7
fluorene
Phenecetine Smgikg 269, 286, 290, 266, 236, 238 264+ 9.4
Dimethylbenz- 5mglkg 238, 209, 246, 225, 246, 244 235+ 6.1 (P<0.20)
anthracene
Nicotine 0.8 mg/ke 299, 222, 226, 238, 290, 255 25513, 4
As 10 ppm/kg 316, 286, 306, 290, 360, 346 317125 (P<0.10)
Hg W0 ppmjkg 318, 297, 254, 308, 328, 397 317%19.1 (P<0.20)
Cd 10 ppm/kg 271, 302, 253, 326, 331, 264 201:£13.6
3b 10ppm/kg 305, 251, 246, 336, 312, 341 298+16.8

P=probability {t-test).

B iR N EEHR RS bhith»te 2h
B O A FEREMEI X » T C3H = v A 0Tl
EBEMNEBEmEN LD b, HEOIEEORL -
TR L 54 DTHEIEF MBI, B
SR oV T A L, CH =7 A0H
MREABYERLCRLLE (BED, EHEEAR
fe ke, SFEEEME O Amaranth, Phena-

cetin @iz Safrole <%° Erythrosin AAF # 455
LAl PR AT A E ., TOEFoHMm
Bah -7 eLETS, —F, As & Cd {53
TEIMFEIRE B L Cv B, M OIEE 52
%L, DMBA, Amaranth ¥ & o¥ Safrole 53321
CHFEORBERAE LTI, Fo 2-AAF 10
P DR D - 1o,
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—7, E&BEEInc O RE X L INH
Lo % OLOW BT e IERE & 13 55 OIS
EBChote (15 L 16, S5z, BEIh
g oRs, TREo He As & CdRGHT
e e b, Safrole < Amaranth 55T
YL LT A b o o, FHRENO CH < v
AV IR & T T BRI RT Rk B 2 R
XM B L 5 Microtubuler Adenocarcinoma &
Cystotubular Adenocarcinoma #5885 Hh, %4k
FEBEM R L - UHcBlshs 24 7R
VR ER st LIS T, ShboWED
FERIBELTWB Y4 A7 2 A{FR L, 3
TEAOERARET S L 2 AT HHFEELSE L

(a) Untreated
(x1320)

(k) Amaranth
(%1320

% (c) Phenacetin
: (% 1320)

BE 3. AFEREHErRSHEARESRNLRY b0 AKR ~ ¥ 2 oigo Rl

bha,

b, AKR -+ AWl 5 H SIS L i
T 5 R AE o

LB I T e o e IO IR A
B S B4 O~ v A 1 E, 528 M

BHEY BB RF L, £8 101 ASDRNC,

EOAER A A R L, R R PR L A,
kB, HEELORTLOHALESLA b T
foo MG E T - oSV I RN AR fo X OV I
ME, S 20 WHoE Y vARTHBE, oo
T, BEOBROEEOLFE IR L, EE
BE—ciRb e E L CMH L T B,
Amaranth, Safrole, DMBA (1 E84LFHD AKR =
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# 5.

PIBHESERG 7 1 A & 4 R OB

fi:ga kb g
TP . it A C3H/HeMTV* AKR = »
A TERR A Bo® Rec-  Ames- EHE <vAOHEHE OHARES
assay assay FAFLRE ik
FEEHF
Amaranth FA R ] - - - # +
® & EFUS
ot 28 HAE
Erythrosin B #MEs - =+ . + -+
TAARZY — A
i S AL 5 ti
g g resecetin S tE Gldenee. T +
Safrole Ty v OER o + -+ mouse rat H H
A %ﬁﬁﬁg;’;‘amim' I o# + + 4+ mouse rat + M
Rhodamine B # § - + <+ mouse rat + +
R4y Nicotin o - — — + +
%ﬁiﬁ% ?SE?J&?: ne- + + -+  mouse rat # #
As S, Mg+ L gnimal ~(1) ~(1)
T & R Cd %%’ GECEER + + mouse rat —{(1) —(1)
Hg A, BRiE - =+ ? (1) -1
sb e - = ? ~(1) —(1)

+, 4 IREERIC PR L Tw s, o REEEE R e,

v ADREER X b, ERCAEREDMIEEL Y
R ER T, Mo EBRREY RS fEfw
Tedroti, I ZN S AKR BIMF ~ v A OHRE
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L AT AKR BiE <7 AR BRICHTRE
E LT,
#2o%Bor AKR i~ v AO4EFRE
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HFRHEFIEE L, DMBA E#ICERH L.
LAE o o o A B RS 3 5 B IEE OF
et Rme R S ¥ i, Tk, BT
L CHRES Uil e R o &5 3 b REIR L 7o
DMBA #ix U &3 % AAF % Safrole @iy
HIEREFEBRFIEI B D TH BN, REXERL
& OECARABEE LTHETERTV5 Amar
ranth DREEHREETLRRSHSLDTH D,
ERLSHORE

At tEid o, faMBEEI N, Hhies
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Bo R PR IR 2 o B TTHESE © & 2 AR IE TS E
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b 2 b, feRMEBORE T 5 BRI
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A A AL, s X O A A E AR
HIE L B AR A = Y AR ERLE e R i
Lice LAV 3 aa e B D i & AEH: &
A4 A Edo b, REEei L o
Bu#iidhic, mhbodycr, Amaranth o2
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(LA B A ELE S B IR S R R (B S 5
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BB, T 0 RE i« OBUERT A I
Db b BT BAEREFRBE LTV 5, ¥
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