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ABSTRACT: This study was carried out to investigate the effect
of red ginseng extract on development of pepsinogen 1 decreas-
ed pyloric glands in experimental stomach carcinogenesis in
Sprague-Dawley male rats. Sequential quantitative analyses (by
ABC immunohistochemical staining) were made of pepsinogen 1
decreased pyloric glands (PDPG) after treating rats first with a
single dose (160 mg/kg) N-methyl-N-'nitro-N-nitrosoguanidine
(MNNG) and then with N-ethyl-N‘nitro-N-nitrosoguanidine (EN-
NG) (100 ug/mi of drinking water) as a second gastric carcinogen
(or promoter). The animals were divided into four groups; Group
1. MNNG—-ENNG +red ginseng extract 3% in diet, Group 2:
MNNG—=ENNG +red ginseng extract 1% in diet, Group 3:
MNNG—=ENNG, Group 4: DMSO (a single gastric intubation of
10% dimethylsulfoxide solution).
The results obtained were summarized as follows:

1. The mean body weight of the rats fed on carcinogen (group 1,
2, 3) was lower than that of group 4 (control group, without
carcinogen, p<0.05). But. the mean body weight of the rats
(group 1,2) fed on ginseng extract was higher than that of group
3 (without ginseng extract). Especially, the mean body weight
of group 1 (ginseng 3% diet) is not significantly different from
group 4 (control, from 16 weeks).

2. Red ginseng extract 3% diet (group 1) inhibited appearance of
the numbers of Pepsinogen 1 Decreased Pyloric Gland (PD-
PG) by gastric carcinogen significantly, compared with that of
group 3 from 16 weeks (p <0.05).

3. Incidences of neoplasms in the forestomach and duodenum of
ginseng 3% diet group(0%, 19%) were lower than those of
other groups (group 2: 6%, 31%. group 3: 16%, 34%).
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A9k olbebel LR sk $F obAlol HobEd Tgulel, Bel, "ere, oseg)
°F 5ol shelsh MR HobE Aol b Ee W Bz byt o) skl
(Correa, 1985 Fink %, 1986). 1988“101] R B AFA] - }LJ_OH ol 99t whabap
el sletd HAshz g gerE FelA L ouwao] AbE B Mu ohueh(24.1%), Aol

4 M ERs oh FopE Fol Rlof Al Mﬁvrol M Eom (20.6%), oAbl el A3 a7
HT.8%) o R FLA7.8%) AR deld v, eina glerel WA oy 1ol
HAAG A e P A AE A4S BHaE A 5 flete] AT st gloj vjo

o
fetrhan AzEvl, Ga) oleial QFE Sl APEEE o83 gigknd wEel aqa

sreful AElEEe) g 01/\1 AbedubAg gk L AR sb w) S wbr] wie] 19524 Hare %
°] WS4 84hE (3-methylcholanthrene) & 444 methylcellulose &Ebo} o @ o e
ol sl Folgte g 2 z2 49 (glandular stomach) o] 442 FoFo uiay A 7=l A
stolvt, 1elvt of wby R sigke] wbmIin s G il 2% Sof Loko] wro] wbashi iie]
Aol el AEA sitRl 2y ge] Aasir)els Hia A s} ekl (Stewart L 1961
Morris 5, 1962),

196751 Sugimura 8} 1.9 Lol gl N-methyl-N"-nitro-N-nitrosoguanidine (MNNG)

2 owrel &AM, Wistar Al 2 5706l Fostol Als)e) 4] of 700/ HEehs g 9
ol WAEE nasged, o W UM E dedsele AFolye At o
il

FE SIohs A A S QlrkE Aol A olr),
MNNG & 422 sli= Nitroso shgtEe] ofa4] A4z

el A mlaA g gigkel Abalvb shss el wheba] 4§ 4 St T ES o] 83 $igke] o
i b Ebr) Al hsled ok (Sugimura 32, 1967 ; Sugimura %, 1978 Nagavo, 1973).

A5 dirmel glel A pepsinogen isozymes 58 A H o g REH mulg) alef 4= Pg 1~4
Ol 455, fet dubel A4 Pg 1, 304 9 323571 E4lsb (Furihata . 1972 © Furihata 5
1980), A dwhe] dsozyme 5 AR RN S &Y 5 (Zeitoun %, 1972 ¢
Samloff %, 1973), 34 gubel 4= chief cells ¥ mucous neck cells ol 4] 7 & 51 c}
(Yasuda %, 1966 ; Samloff, 1971),

MNNG % fofgha] oF 13 °‘°l Avbsbyl Agshaby GabRA (9719 %) f59 4o (pyloric
mucosa)ell 4 Pg 12] 37k shalvjolz)2nl, Pg3 9 49 wlsl= shqls]x] oriaq) °]#gt Pg
1] WMsbi= MNNG | <3 ”‘OI‘{ A el A A S A gL Wol it A Al ol o3 Aoz
ek (Tatematsu %, 1980), ©f i}, A9k (adenocarcinoma) %oll Qlejxi= A Mg o] =«
el el A Pg el Asl @ Aade] shel vk (Tatematsy -, 1977).

“Lelvh, §14 44 9 (fundic mucosa) ol & §F41 Hubus e Pg 1o Wzt Aol 73w
WA ATk, i olejd Pyl o) Wil ofahe wWelxabal Aok s n. i Aalsle] 29
s b obueh, wWle] 2o A RE g]qre] ubao) o] w7 7bx] A ubor el A Fals)

h=

R T ENC T

1= FdF A3 A 4 (marker enzyme) 2 A Zhgi )

e e I R R R R 1 22 P Y FE1 S S IS P FE A9l Pglel s 2y
(Furihata -, 1980)&F % avidin-hiotin peroxidase complex (ABC) wb o 2 v od = =) 513} 3]
AAE gebul o Avki= Yabshdal Aubel alx)sb, welx EA k= el dsste] Pgl A
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8} # & 41 (PDPG : pepsinogen isozyme 1 decreased or disappeared pyloric gland) 2] A o]
gholwlo] 2, wmgh ole{gt Pgl Hafi-dEd ZAHLRZ Zobslis el FHalsloj#r)
(Tatematsu &, 1986 ; Tatematsu =, 198/a, Tatematsu &, 1987b)
142l AMAES Fgstel B u hake) 71t Al oA v AR AaAEA
glutathione-S-transferase placental form(GST-P)7F A& 4% &= 71 A & (Ogiso 5, 1985
Ihamavit 5, 1985), PDPG <z #Hxe] A&z sjshblo] gloix #Hdwsls: el A2g
2| 3EE A Ab8-aE 5 9l
Htelldx abuke] gjohba b Foll gle] M pepsinogen 1. 119 HFFw7F gkt A3} of
G Abgle] e lw oteld glew, B3] PG 13 PG I/PGII °l°l vl 27] Sk 9
AHzb stedo] gliz wleoe g ovlile 2 (Huang %, 1988 ) Miki %, 1989), PDPG &= #r=9]
A ekl Aol viEfubiz A aERA RE ofule} Alske] gk sdtell i S8 7hEE A
bAoA 9] S ok B gl
dAbd HlEeE, 7R A W oodpero & (Karzel, 1987) Al&3o gtovl, dreds
(21, 1980, 33} 2., 1984). &< ‘*(I\ar/el 1987), wads 2 (7, 1980), 4ks 2@ ¥y
A (R %, 1980 % %, 1981 & %, 1983 ; &3t 7, 1987), DNA % RNA A=A
(A, 1979 3, 1980). 23wl gkl A gEAd 2] (A, 1979 2, 1980 2@ 2, 1984), #
ol #Al(ar, 1984), eshwbA] (3], 1980) relin 917)% 3% (Kisaki, 1987) %62 o] 7h%
zhga} ghal *LEHOHM J o eb8- FZ 53} petroleum-ether =& %ol 4 HFEAHAE oe)r=
XE-5re] Ehrlich &3t (Lazarev, 1962)3 Sarcoma-180 +#-4-s}(Lee ¢¢ Huemer, 1971),
L1210, L1258, Helai} Fe Fw ghdlEe]l FAlE A Wb olvirp Qldle] A4z
(HRT-18 5%) $A% dAAFdctx Easdde), olefd, MNNG & Foiste] o] 414 2
o2 Sleks kA7l AE (Kim %, 1985) el M glabe] gjskatafel] o " ol s gl
-*'Ol Bl vl gl
ofelgt #Hell #<gtaled & At Pkl fHEAd 2 MNNG &, £384524: ENNG &
A8k i vive T7) sbA AU S ol &ete, FAbFEEol #e] A euicl Aol
velvbr AgE# el PDPG @ & ml& 835 HAAstel o2 dlee] ggpitale] o
sl AA &ML Q=R E Hol Bkl
ME o
HESE
8574 Sprague-Dawley(SD) &= #7E& A&stdizdl 157 5 dvApfon Fubaliase
AEA g7 e F 91 Joll Aol Abgsldel, A& 9 A Sk Abg4 3
& 23+2C, AUHHFE 60110%E fFAskdn, #Hx=g #le] #] (polycarbonate, 26x24x 18 cm
w2 7| A Al 2ol J-dubel wola Abgabelrh, Abg (AelAFabi) el Mg <bfale] Fipet
et
S| AHE
FA BT (90% oleteF%) AdAtd Rl T A (FH) R Y el AFEE,
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¥ %+ A2 N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) (Tokyo Kasei Co.
Ltd)E FAEH 2+ N-ethyl-N'-nitro-N-nitrosoguanidine (ENNG) (Sigma Chemical Co.,
USA)E At&stddon, ebgtE e dimethyl-sulfoxide (DMSO) (Kokusan Chemical,
Tokyo, Japan)ell 2] 8lej Ap&3}ldc),

A7 &, ENNG = 05g/07F = A aksl 8] el ] 230255 9]
azol] A Abatod *}%‘ﬂ—*‘ﬁl, ol & =l 100 ug/m/ & Fx7t HA B g 3T apgwl
ok AR-FA 2A stla 3 Mg vl waltsle] Advle] 7hAE whxale]c),
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HedA % AEEE 7Y
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H2EF=2 A7 1, 2, 332 36mteld, 47 157t 2 ubo] wlAjsleded (Figl), 478
A B A"Te Ay U fkEE e MNNG(Tokyo Kasei Co. Ltd.. Japan) &
10% DMSO o &A1 AM AF kg 160mg ¥ 13 ZF53319cl (Tatematsu %, 1986 ;
Tatematsu &, 1987a, b).

A 1ol = AERA] F A 2758 ek 2849 ENNG(Sigma Chemical Co., USA)
T 5T 100ug/ml 9 sE2 GaAA AFFRA7A) 1857 FojstdA, TAEzES
Aol 3% FREEE ZASte] 22 717 Fob FiFsbelon, A 2Tl Al@ANA B oA 05

0 2 8 12 16 20 weeks
SOOI U SIS SEN N |
MNNG MNNG + Ginseng 3%
3 4
Group 1 | ottt [redsobsuiionk Bosseokioklor Potoeserirdor ]

MNNG  ENNG + Ginseng 1%

1 3
Group 2 l 1 R T FER R SN N NS E R S |
MNNG ENNG

d 3
Group 3 L A )

DMSO
+
Group 4 l —J

Fig. 1. Design of experiment.
4 MNNG : A single 160 mg/kg body weight dose of MNNG as a solution of
10% dimethylsulfoxide (DMSO) by gastric intubation.
: 100 ug /ml of ENNG by drinking water and red ginseng extract 3%
by diet.
4 : 100 ug /mi of ENNG by drinking water and red ginseng extract 1 %
by diet.

8 1///7//7]: 100 ug/mi of ENNG only by drinking water.
t ] A single gastric intubation of 10% dimethylsulfoxide (DMSO)
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HE] ooyl 2xEdq ENNGE SR7el 100ug/m/e F22 &A1 dHFRA7HA
1857 Bosld A, FAFEES AR 1% FREEE 28 f% 7] J <t :LOJlﬁP‘”’D}

A 3Tl AR F A 2FRE Sishd Fa1E24d<l ENNG ‘“J%
TRE LA A" FEA7HA 184’& okl

A 4Fol e ARAAARE AHERAAA W71 F basal
o= s,

1 ANG 1, 2 33 AEAA 8, 12, 16, 2050 7 T gubeld ¥, KA
& BRe ¥ 2RERS Adspdon], 47 205 AE ¥ A P,

9= HYeh M2 FRsdoen A9e vh] BEEe §FER2 drdda, AlelAA, 7
vk AlA £ 2 3mm AR 228 A st 10% buffered-formalinel] 3233 ¥ gzt

1% 5
AL wE3 hematoxylin ¥ eosin %S dho] W& Fastodcl, 9123 F HEF F9
= ok g/fe] strips 22 uEol4  $& ¥ =9l (sublimate formaldehyde) el 1A g ¥
(Meuwissen %, 1984), Zwsled 3~6m FA 2 A3 dHe B & HYALE ALSEHE
PDPG ol digt W z2s}eta o 4 (Tatematsu &, 1986 ; Tatematsu 5, 1987a, b)& A~
ek, FEAAEE 7 2w 5000 ol dE AMeld £¥4 100M% PDPG 4ol #3 ¥
Al kRl o},

A E X stabR A

$7% AW PDPG ZFdol%& a7 sladld ABCH-E ol&3le] 4% 3
(Ogiso 5, 1985), Rabbit-anti-rat Pg 1 IgG (13 &al)i= vmebAIgher o288 35
wrorewy, .01 M Phosphate Buffered Saline (PBS) el bovine serum albumin el 0,1% % 7}+=
C& s 4ste] BHPL7]e) 01m/H FF3I oE 2HE dErld Hbstdd A&,
Biotin-labeled goat anti-rabbit IgG (2% & #)2} ABC = Vectastain Elite ABC kit,
(PK-6101, Vector Laboratories Inc., Burlingame, USA) &  At&stddch, #=l¥ z2xAd AL
xylene ol A =z dEollH FrH2 Hestod AHg F, Jodo ¥EFB0% UdFol lugol
solution & ¥ W& "Heolmal 7)) 5% sodium thiosulfate solution ¢l 4 %S AAZ cfF
moist chamber o 4 diluted normal goat serum(1:5 34 ; 0.01 M PBS, pH 7.4), rabbit ant-
i-rat-Pg 1 IgG (1 : 6000 314]), biotin-labeled goat anti-rabbit IgG (1 : 400), avidin biotin per-
oxidase complex (ABC) 29l A=i#Ae A4, H,0, 0.02%7} H7}€ diaminobenzidine(DAB ;
0.2 M Tris buffer, pH 7.6) | incubation A]# 4 #ut-$-& 2%l ¥ hematoxylin &2 #& o
ZgHate] Fatadn) A shel A Baslgicl,

EAHIX2

1. A
R s (Multlvarlate Analysis of Variance, MANOVA) 3} F#4H¥-4 (Analysis of
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Covariance, ANCOVA)-& &g F ciFddulad 218kl Tukey's HSD(Honestly
Significant Difference) test ¥ A A]8hgdc},

2. Pgl A3 #w4 (PDPG) o -4

chH kAR M & Al et & g Egulad fste] Tukey's HSD test & A A3k o,

B o2A e 242 SAS(Statistical Analysis System)-& o] &3] 7 &8}l

z2

2
r

HEHa W Al F 2

BT el A AFORAl F 28R 7) Akl A F e qlelA 58 WEvh ‘%EP‘/W
sout ENNG & Foist7] Alabslar s UehEag Folaha] b2 4ol wlal A, %‘a‘
= ¥ 1, 2, 37l AT At vhelr] A abaksdc,

45 ol FHH 8F A= Ut EAS Foigt 1, 2, 3379 H AFol HaTe HEA S
vl 3he] &3] Golg o} frolHE 1A=z °L‘il4 e, 8FHE E Subel BAS fog
1, 2,379 Hd AFo] wEA g Folaha] 922 4itel wisle) AxjstA AFe P by
7] Alzbsled 2w (p<0.05), ol=1dh oFAhe *éf%%‘ Al 7EA] Al S = gl o},

g, FAFEES Fo4F 1, 27 (27 red ginseng 3% % 1% FodTh) o] HA

o o o

5 Fojahx da WSrEATS Felq 37l A AT uwu SREE

;‘TL_—?': 2 L o O 2
welil, 53 ABel FAFEFES 3% TR st Fold 1o AL 165 ol
oahuerE A Folahd W 4T wlawstel Hit AF ﬁﬂ ot o108 volA w3k
o (Fig.2)

PDPGQ_' A I-jl_'. %i)\ln Hig_‘.

whobE Al g Fodalx] ol 4itell 9loiAis BE Al o) Ad Awow qaElglen Pg
i W73 = el ek (Photod),

18k 1, 2, 3ol glelxii= PDPG o] ARl 7} AA| A e Z7hsiol =
MFEE-E Folshr] ofa $PuskE AukE Folgh 3t wlEl A, FAEE
=% "h—i"“ 3% e A st Fold 17l M= PDPG 9 aa ¥abo] AlglAlzt ¥ 16%
ol Bl Fojdolim (p<0.05) s Me]ogA], el Ay g)uelkd ol FAFEE
= Se] &Rl A anE Hgich(Table 1),
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Wi 12, g2 £ol ASAA ZEA Gas 1
g AR mepsl Wule] vehlby] AAsla e, o= AL FYAOE Felo] THe| H Ak

As Fle dubdes o wHe doden, 1, 2, 3% AdXelA Ale]A A 1~3mm
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Fig. 2. Effect of Ginseng extract on body weight change of rats treated with
carcinogen, and DMSO (control).

Table 1. Sequential changes in numbers of pepsinogen isozyme 1 decreased or disappeared glands
(PDPG) in pyloric mucosa

Weeks after MNNG administration
Group Treatment 8 12 16 20
No.of No.of No.of No.of No.of No.of No.of No.of
rats PDPGa) rats PDPG rats PDPG rats PDPG

1 MNNG -ENNG + 9 16+06” 9 22+03 9 28+02° 9 32x04"
Ginseng 3%

2 MNNG +ENNG + 9 2010 8 34+05 8 38+05 8 42+0.7
Ginseng %

3 ENNG —-ENNG 9 18+08 8 34x11 8 44109 8 6.2+13

4 Non-treated (DMSO) 0 — 0 — 0 — 15 -

* Significantly different (p<0.05) from group 3.

** Significantly different (p<<0.01) from group 3.

YPDPG: Pg 1 decreased or disappeared pyloric glands.

¥ Number of PDPG per 100 pyloric glands: data represents mean + SD.

27)9] £Z (polyp) @l §717F Bel7|= stde}, 12, 165, 205 FAHAE W= A9 &
& oo A chekgt =7lel 4% Fo] ByEd 11 27]E IlmmelA ZAE 7mm A% (Photo.l)
o Bale AER olgon, AsldE chergt el Aol ALaAF AR o F-A
Oa $718 WHe wAY 4 ooded 1 BYE F8 & (lesser curvature) Feo] @kl
Aol A Aol A= 1, 2, 37l A 2% choFet =9k Hele] §71EES B 5 dded 1 =27
= 05cm A= Z7|AMEE 3em =l o]27| 7| cheksiA vebded, ok AL Al
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Photo. 1. Macroscopic feature of the squamous
cell papillomas and squamous cell carcinoma (ar-
row).

The forestomach was affected by numerous and
variable sized papillomas.

Photo. 3. Macroscopic feature of duodenal mass
and renal cystic lesion.

Photo. 2. Macroscopic feature of the masses in
duodenum and jejunum. Ocassionally, gastric di-
latation was occurred due to obstruction of duode-
nal masses.

Photo. 4. Immunohistochemical demonstration
of pepsinogen isozyme 1 (Pg 1) in normal pyloric
mucosa of SD rat. x200.



Photo. 5. Immunohistochemical demonstration

of PDPG in normal-appearing pyloric mucosa of
6D rat treated with MNNG and ENNG. x200.

7

epithelium in forstomach treated with MNNG and
ENNG. H&E, x 100.
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6

Photo. 6. Nodular hyperplasia of squamous epi-
thelium in forestomach treated with MNNG and
ENNG. H&E, x 100.

Photo. 8. Squamous cell carcinoma with inva-
sion into submucosa and muscle layer in SD rat
forestomach treated with MNNG and ENNG.
Marked keratinization and pearls are seen. H&E,
x 100.



Photo. 9. Squamous cell carcinoma in rat sto-
mach treated with MNNG and ENNG only. The
neoplastic cells was pleomorphic and partly spin-
dle shape. Keratin pearls are seen. H&E, x200.

-

Photo. 11. Well differentiated adenocarcinoma

of duodenum in rat treated with MNNG and EN-
NG. H&E, x200.

10 SR .
Photo. 10. Moderately differentiated tublular
adenocarcinoma of duodenum in rat treated with
MNNG and ENNG only.

Disarrangement of tubular structure and invasion
of musccle layer was seen. H&E, x 100.

Photo. 12. Moderately differentiated adenocar-
cinoma of duodenum in rat treated with MNNG
and ENNG. H&E, x200.
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A1 7o) mass 2 2l dte] Alo] A AFs| Hol dojubA $ir} vl AA A A% 03t Photo.
2).

Zyzt 12, 16, 205 F-Hg wlA Age] de4 1~2mm 2719 x4 wHe] vehlis
A ad 4 doh(Photo.d),

2. = K] A

ALyt d

1) 43

8ol H-g Ao M= ALt Akl e Mgow, d¥ei HeHueriAqzel Au4x
= olEbAl s ek o g chgapdd A (31mple hyperplasia) £7-§ Yooy, =AM E o]
HAdL Holx st 12, 16, 20Fe F-AH g Aol A= FEHAP AT A3 7SS Helw
A, FERRAAIF] HEFE BaEEelxn Alg wEE Holi HAA AT A (nodular
hyperolasia) &7-& “eldl+= 7 (Photo.6) & aol.om, $x]4bEA)e] Alsty v g 1}
e o8 f-F% (Photo.7) % vb #habs gl v, fi% a2 aha wWalr) Algk AEe Ay

&t (carcinoma in situ) #F #3345 sk (Photo.8) 2.2 o|ag sl

ol g Aol Alsla Ml 27l o |7} vhoksta *ﬂia o u] 3|
AEe| FEA%w A #A5dd (Photo.8,9).

2) A9

8ol F-AHR deMe FE FFF Foddd wjubded gubel HEo A wigbd o]
e, dHol A gastric pit 2] A JEAEY Gl FFFH Y,

12, 1657 718 o] oo A b Az Falo] &Aste o0 {8 "zt 7)1A4Hq
A FAel dAsdar, slAdge] wido] EarlelxA Aol 2" Wy, e &
A E S oo, 53] 1659 2076 A3 oA Adete] AR Hole Fwubel i
H}AA 27AE B 4 9ok (Table 2),

3) Aol A
o] A Aol ol A= 8, 125+ Fof vl Z7|o HHE oM Astude] 8, FAjAe
=Al, AlF el o8 Sl = vebygon, 16, 2053 BAF R F4e] Alste] a9

7b o BFEshA AFE dAdsa i Aol FaE o (Photo.10),
Aol A Aol glejrdel F ol Aol eobp WywidEe] 9le ZE-EE @A

/\ B

oFe
(Photo.11) 3 F¥-38 #AFAd e (Photo12)% F2 2 & 9l ch(Table 3).

[

>

olN

1}

‘~l

17

Apsdell ol k& WAATE At FuEAEs 2a
W7l ed 2, §d, T4 d5, whapd, AE, oE, upeld:
v SEERE oA gled, 53 fidke] fdEAR A7EE o REe e g4 4gs)
HA sl sl 5T AlE Sl R Ee A Ee HFAHLE ks fuAF Al sl
(Mirvish, 1983),

flgte] Aol gleld T8 AL FARAIN AAY S g EFoz 439 F 9l

o

oAt EARAES A44a, 99 ANY 5 ot BAEL sohhe o

olg} & 7o)t} (Tsuda %, 1984).
olegt HAL sty el wlma] w) gt ety

= =3
dewa, B7lEerd AgBRE T 4BBAE BAE 5+ e AEA

L
il
o
o
)
oL
[
e
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Table 2. Histopathological changes in the pyloric mucosa of rats.

No. of rats with: (%)
Weeks  No. of rats  Erosion Atrophic Irregular  Hyperplastic
changes arrangement changes

of glands
8 25 3(12) 4(16) 4) 0( 0)
12 25 5(20) ( 0) 9(36) 1( 4)
16 25 4(16) (64) 11(44) 4(16)
20) 25 4(16) 14(56) 15(60) 5(20)
Table 3. Incidence of neoplasms in the stomach and duodenum
Forestomach Duodenum
Group No. of rats Squamous cell Adenocarcinoma
carcinoma

1 367 0( 0)? 7(19)9

2 32 2( 6) 1031

3 32 5(16) 11(34)

4 15 0( 0) 0( 0)

9 Number of effective rat, ¥ Number of rats with tumors, “Ratio of incidence (%)

HpAeld, Ao MNNG &
wejdhy Aokl gt oin
A3 we el B
1986 ; Tatematsu %, 1987a, b),

o] Wpo 2 AubelE 7 w4
2 sl7t gl Elof X w, AFoFHaAd Bl
A&7t skl g o R w ez 421"1 Pg 19 #Hslzt AdA A

mi‘-
y el
Ho
i3
o
it
fru
>

}8-3Fed  <F 205 dile v¥aH gl
AP st vietvbs x| 9l PDPG & o] &-3te] 7hetalA
A k= ¢l o} (Tatematsu =,

i
N\O F
b
i
Al
ol
nt
i
fd
.l,
o
E
o

S FAEE FEAANEYY F 30%E W& Pglel
Agrel HEAdAEH AE 100~95% Hx=7t Pgl 9
2l g ety wistele A o

v
2 at= Aol #ol s glth(Tatematsu &, 1986), ol21dt A= shistol glejr] spdetfiigd A
2 2t4% MNNG = Mandell ¥ Greenberg(1960) 5] MNNG 7F Al d-& o] &3 Ed#el
Age A 7 Sdme] BA9e mustgdon], MNNGe oj& Eadwoli= 2habel of )

AbE A4 (S-9 mix) ol ol& #43E Faw ax ey s

gubd o ATECQI MNNG = A4 AYAER ojFsl=d, Ax=2 £ MNNG
= ZulE MNG 2 diAbs 2 o 90% xEon wjAdsich MNNG % ENNG 7 #sdd &
vellls Fo28 712 DNA(EY: RNA)Y 27131 52 DNA @7l del o| A& dodle
SRRl 2ga) whl A olni o] o] ER olmkxs} F2 DNA o A B 2ae of 2.7
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