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gt el M Foke] Wl fo] Fot foka ¥owakgic,
3 2EFE" -HAQOE F«sl7] #el 33 3
Az A Ed sl AFFHEEE Fo
vdl dEse 2y o] d3 e 248 AF
oFe| geHn]FA QAo Bt oM Fre] FAY
& WA ®3tx gl

Kawazoe 52 off22] zhdl 4 4-HAQO}
4-aminoguinoline-l-oxide (4-AQO) % 4-aminoqu-
inoline2 & HAggclw &glen], Konishi V&
4-nitroquinoline-l-oxide % 4-HAQO~7} 3o o} 5wl
del g W g oy g FHE A em o
2t Fgh e HfEd A& 49 ethionine®,
triparanol®*’, 3-furylalanin®®' %
puromycin®® o} 3> del o] g HgEe|aln
& 5 gl

Aol whAE MFTF o ABEeY Sl ]
%ol e dHED gled T o ghEe) gl AS
ol = B2 Sy olgY WHEs HA e vy
Iloolaw#nis o) Z o] 15%d e HEuldege] B
ek & Relm gl Longnecker5*72 108
2 dAMAE H FAE w47 (43.5%) 04 o) &
A A Eu A A EA S S8 Konishis'®e) £8
Al epd F44 @A FAEdR S
o, 2#ng FEAYA Alf=He “Paygdu
(hyperplastic nodule) "=} <l 4] 2] “o] &4 5wy
A & #H 3 {dysplastic acinar cell nodule) & T8 =
o8 2 wWie|n] cigk foj e alelatm 7]
Feh, 2ol o] Wwie] ek whHY e} &
st e ol HE TP TAE glog odne
2 F94e 22 E S RN E3 e el
Eelgtgda #elcl, = PourE - 834 8] 9143 &
2.2 Jegte] Eu] A o] Fa4d walrl 4lgdc)a
7| & &% Cubilla 9 Fitzgerald®*®i= 4064 2] 3=
Ag T4 199 MY FAdEHE s
deb, oleEid FAAdAdAE dAR 1% i s)e] wha
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93 E4 AR Bl
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crest) 7] §1-& Fag dbdof o} E FAEF2 el g A
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azaserine®d

SNE Ay AFSATE T $oko] fulal
o] A=l Hfoge Rapiasys okale
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= AHAH TAF A, o FlsAdE Ay
Hite 2724 A e it 2 2 Buaxs] &
gEake] Rag vl gloni ddMr S¥HAE,
APUD (amine precursor uptake and decarbox-
vlation) 41 E, At E % dgH £y 2w 3 FE 5
Well 4 FE&s vle B s gl o

2 d7e 5312 dAlzA Fego)ga] e g
s nk sty o d e S-HAQO 2§
el ol F d ey, FHEv|AH 5 Halge]
A gAY Angozy o5 4ExaAY
+ FFEla dA P ol g FA ] HEg gy
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1) 4-HAQO=| 2|3 w A =2] 3§ F44AHe] Hk
d ey 7= =2 ol 3] &4 dgl
TEIAHE A3e T4 F4 2§ oAz A
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2) woldMEe] AYnd F Fejd4E 9 e
A E7E £ 5= ofbE BAo o] F A xe 4
7l Ade g AP 245 M= s,

dFAME ¥ 4

1) dEES=

® g AE® FEE MFe] LBigA=sHE
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TaAF WAARE T £23E 24 8o o)Al g Ety
of, ET 2 7 YT FErs o 2] o

+eral e

(1) O Feeseresesssnsssncansntinaneransssnnnsns 200} )

() AT e, craerannn 1 200}E]
T 4-HAQO 5mg/kg 54T o800l el
@ 4-HAQO 10 mg/kg Fof = orveeere 20m} 2]
@ 4-HAQO 20 mg/kg o -oeee 10=t2]
@ 4-HAQO 30 mg/kg Fof 3 o100} 2]
2) ey

(1) 2xFoiuy @ HeFa 0.005N g4& =
e Ao Fapstglon AgFels 0.006N kel
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Yofj it Sdo fg AEH A7

1-HAQOS £afa % F mneadlded Foelgc}, F
ojpgds MNF 150g & FF2=2 o o S5mg/ke Fo
W) = 0,375 mlel sl 2, 10mgfof 0.8 ml,
20 mg/kg Fol Zoll & 1.6 ml 223 30 mg/kg F o<
o) 4 = 2.25 mle]%lc},

(2) E4Y 22 14, 159 ¥ 6718 ¥
EAbslgl ey, 20 mg/kg FoT ¥ 30mg/kg FHAL
£ 1Y Fol, 10mg/kg FAFE 1 ¥ 6709 Fof,
5mg/kg FoTE 14, 157494 10vf]y =485 2
o 1N S5 ol 1A etk Lookel Y of A S5,
g oW EAA] 7 ol Mol Al FES £ A
ool Aol 4 Al 9] 8}9] o},

c4raH 2] gauze FALP L2 A MAlsie] Y 5
ml =g e gAApE R Abgsialar NF
#F & 10% formalin-2.5% glutaraldehyde® 312
e A FRAe R st Fpe2 FE 3
FA4 dz22 A E «waislc,

(3) fHoAb: @bl iy sg 4354
kit(At &9 : glucose-E kit, @ F A2 A E ol 4%
of &astgdr ¥Aamylaset amyloclastic ¥y
(Carawayslf) ol o gled S 8hqdch,

(4) & So4HA ¥ FEESE A= HE: S0
% formalinel ZH A7z 23 2443 F, spep g
(Mettler M43, Swiss) & o] 88l 10 mg < %] 7=] 2
FEHE 484,

(5) etpio|AE B WY AZYE 10% T4
formaline] A #e] g4 w5ddE AH F =t
# Evf#e] 4~5p =2 ¥pHT hematoxylin-
eosin 94 3 ojEe] PASH H-E A4 FHE

(6) HXIgo| A E WA Hs) 245 W 44
Beofl A che] 1mm® 27]8 HHE &2 oS 2.5%
glutaraldehyde & o] 4] 23 sho] A4byd 34
el 4] A Hexn 0s0,2 FEHAYEY ethanol 4 g
#ol 4] w4423 propylene oxide® 35412 o
epoxy resinsl| Evl s 4}, Epon block# 1xFA%
=2l #3 toluidine blue 9 4 & dAlsle FTH
vld e it 9 o rulHEe] WH NS
= g stgen] LKB ultramicrotome® o &8s
S0ASH =2 24l ob$ uranyl acetates} lead
citrate® ¥ 48}« Hitachi H-500 ¥%% ¥ A4
vl e 373

oA e FA4Y dEE

(7) Metso|AH EA0|E @ AEvld dEs £4
Heolw R Y] FHT A E (o] AHAE ),
F44 e AYsgle] 3] E2 50%e =] =] B3
= A E (o] 5 v FAg A E §), Mz FEI} F
el ez Ade| H ME(o] sl FEHAHE}
2 e MESE HAHEey 28], AFHA
= 2] 4| £ (centroacinar cell), M =4=F % AAHAE
o FatA-E FHch

A7 dH
1) WMol S0 Eo

7t Al s e Awa ikl g2 Alds
7] Hell A &R Akl WA R HAFA b
o] 2 gtabe o= 12 fokebsich 10me ke o4
Eo|Feol e AdA =4de] Fostdr Smeke
2ol HE AF&7)|3ke] RHAFE A i
7} Fraspslc

2) Ho S

e FH& dzTe IFE 0.86~1.1720.33g
slgl Smeg/kg F9F 1972 0.56+0.15g, 1574
T 0.6440.14g, 1HYETS 0.6720.04 g, 270 T
& 1.05+0.48g, 31 ¥ETE 1.08+£0.38 g, 4 €T
1.184+0.97g 570 9 & & 1.2840.40g 670 R &
2.23+1.15g2-2 o|9 #FAH wzes 3¢ 1o &%
steic), =9 10 mg/kg FoF 1952 0.64+0.16 g,
Gl HFE e 2.2940.2Tgeld e 20 mg/kg FoF 1

2.5 ——a Smg/ky group
fr————14 control group

A
1.3+
-ty

100 5

WMo 2Mo 3 Mo 4Mo 5Mo 6Mo
{ Duration)

Fig. 1. Sequential changes of pancreas weight in 5 mg/
kg group.
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Table 1. Number of effective sacrifice of the E:-:pr:rm&ntal- rats

1 Mo

Total

24 hr 1wt 2 Mo 3 Mo 4 Mo S5Mo . 6Mo

5 mg/ke Effective 1 10 10 10 10 9 B [H] 79

e Plan 10 10 10 10 10 10 0 . 10 80

Effective 7 B 11

1 k .
0 mg/kg Plan 10 10 0
Effective 4 1
k

Wmglkg oo 10 10
Effective 3 3 _

Wmglke oo 10 10

7] indicates number of animals with hyperplastic nodules

Iu
FooL +70% of vacuolated
cells in pan-
creatic acini
600; —— serum amylase Smg/kg group &0
w «- - % of vacuolated cells
E 500, " A---aSerum amylase of control 120
Y group
g \
= 400 v 10
LE ] 1]
T 300 ~ 30
|1:I 1
A .
200} Bl U 20
A
100} Ml 10
T T T T T e Control group
- T )

lday Iwk 1Mo M0 3Mo

Mo SMo  BMo

{Duration)

Fig. 2. Sequential changes of serum amylase in 5 mg/kg group, comparing with the degrees of vacuolar

degeneration of acinar cells.

Hrell M= 0.64+0.22g )23 30 meg/kg 59F 14
Tl e 0.47+0.06 g o1l c},

3) €& amylasex|

€4 amylases] HiEs= d=F&4 199.0+
T 1BIUH=2Y, Smg/kg3dFddes 1972
632394110, 154 el M= 575.0484.36 U, 174
W2 575.0+35.01U, 27 ¥ &2 268.0+83.84 I,

FHHETL 270.0+39. 11 IU, 470 & 22 189.0+41.65,
YT L 187.0434. 941U, 670 ¥ 72 233.0+74.31
U3, Smg/kg Fod & A4 2Hgt= 1y 2o
f4stdoh, 10mg/kg F9F 1972 95 amylase
A= HTT. 144786 TUH T 2] 6792 200.5+
278U 2 20mg/kg Fo9F 19378 507.5+
35.94 IUH 3 30 mg/kg Fol & 1¢4FE 653042310
U},



—&1 g4 . 78 q ! f-hydroxyaminoquinoeline-l-oxide 5 o)« 2|5 W & Fujd F494 d4g
Heldtay B [ A§Y AF—

mg/d1
250 1
s blood glucose of Smg/kg group|
—— = 5 0f islet cell necrosis
200
ﬂ___-ﬂ:"lﬁ: glucose of control 1302 of islet cell
= necrosis
§‘ 150 4 130
=
= 420
® 100+
i
li 'l.. 1 Iu
B0 4 1'1.
M e e e ——————t——— — (=) Control group
SMo '
Tday Iwk 1Ho 2o 3to Mo {Duration)
Fig. 3. Sequential chages of blood glucose in 5 mg/kg groups, comparing with the degrees of islet cell
NECTosis,
# o]2] A WE fosid oY 35 Ao, =@
4) @3

el 8] "dghas 102+6.52 mg/dl«lsl 5
mg/kg FolF 1d el H e 219+31.43 meg/dl, 174
Tel M 188+32.93mg/dl, 1AHUTL 136+23.1
mg/dl, 270 858 119+27. 0 mg/dl, 3718 F2 149+
39.85 mg/dl, 470 ¥ 72 131 +15.84 mg/dl, 5 ¥+
106.8+10.63 mg/dl, 671 ¥+ 117+23.29mg/dl 2

10 mg/kg Fo, 1972 ¥z 220+37.86 mg/dl
sl 670 A2 134.5+28. T3 mg/dle] 3l 2
20 mg/kg F o F 19472 237.5+12.58 mg/dl o] %l 2
0 mg/kg FoF 1972 236+ 15.30 mg/d o] 2l

5) Sobx 4+A
4-HAQO Fof 10472l A 277 a2

. Y = 1.8 + 0,00
® e
] -
P T
& -
-+ -
= . =
a A
3
;' L
1 N o= 34
r o= 00,5301
P < 0,05
Simg 1 0mg 20mg 30mg (| Dosage)

Fig. 4. The degrees of acinar cell necrosis in acute phase (within | week).
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H gl T e 278 FUE SUYHLER g4
g 4 sldd, 2y o= FAHE FHEUS FH
o] aolE = g}, ot Smg/kg FoAF 674 A
g gedl F 1edo A )3 o] wAESGI, o] H
e 2 He] 1.0cmyi HEEL s Fapgalel

oo getd H{Fa4yg P o v 9§34
e gl

sLsoJ433u jo 3adbag

209 3 2 £ 1986—

W ey HAF Iz HFr} SR
279 FHAFHL 0.3cmolgdd,

(1) T2 oliHe] st : Mol HMu 4 4 x2 7
Ab % FEHE gldey JFH4Ee] YRS Suksl
Aok, HAR#HE AA fo)y =aEpda]e] 50%
ol bl #, 50~30% e #, 30~10%Uo] +, 10
%v|itdd +2 FHE T4 v, 29 48} P},

5m Tomg

Coo¥ =1.19 4 0,00
N = 34
r = 0.5814
P< 0.05
' Om
20mg 30mg (Dosage)

Fig. 5. The degress of islet cell necrosis in acute phase. (within | week)

ot

70

uorye |ndod |12y

T ——

— granular cells
w— — —» vacuolated cells
a——a nongranular cells

granular acinar cells.

anongranular acinar
calls

—— = e
=

r.'a::uul ated cells

lday 1wk M0 Mo 3Mo

Control group
(Duration)

Mo SMo  6Mo

Fig. 6. Sequential changes of differential counts of acinar cells in 5 mg/kg group.
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# g Lot E e 54 9dE A
¥ 5 sl

Sl =4 ol = #a}rl @A g on JEedF 3
& Byrag Hesgd v o] & aeksiy 37 5
g} e},

(2) 17HE~57HEel &M @ HEvae s
Ao g TE HAMHe gle 97 #AHL
o o]E BEE o} n|M§ 27| FEH 15ud o=
7| 7} %] chekstgdch v} AEFTE HET e ]S
A2 g Frsta 9le] AR E WaE §gld
WP ESE HE o|FH S gy wof & £H Y
MEAE vl A% 2714 44 F2E] S84
ez wid=e] gl

o] 4b2l AsE FAgYAE, vASAE, TEH AT
o %% 10022 std & o s wl4-& FdaA
gl ez =289 29 634 e,

Hu)d FAMMEZE N A2 TV A Fobs
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- 3144 : 4-hydroxyaminoquinoline-l-oxide =« 2
sef et S F A A5—

gk #q & Eeld F44 A4

Table 2. Number of centroacinar cells per | mm? in 5
mg/kg group after | month

Duration Mean+5.D p value
1 Mo 236.6+27.3 p=0.05
2 Mo 236.0+25.7 P05
3 Mo 965.0-419.8 p>0.05
4 Mo 260.3+30.7 p>0.05
5 Mo 280.0+40.5 pe=0.05
6 Mo 275.3+25.8 p=0.05
Contral

260.5+32 .4

EoARg Be f FelAde) Fof ol 4e] AxA 3
gslgden fe)d 23 F¥2 1 mm?e] HHe el
i RuldFAqEe E A4g w, dE2FE
250.5+25.T~280.0+40.52 4 ] F32] 3ol F4
Mo §o3t7] Yuck(E 2),

£ 1Y o4 AR FAME HE ® HBH 5

Fig. 7. Hyperlastic nodules. Majorities of the cells are similar with nongranular acinar cells. The diameter
of the largest one iz 500p(H&E, =200~400),
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Wk WaE & ¢ g A= Aeg s 3ol
A4, 3, H, §, AFE dolAdes Pasgde
ool 4EHE Y 5 gl

(3) 6703 Ha ZolMe SHHEBEE Smeg/kg 5
T2 B W 10mg/kg Fod 2] 4o BFef A 54
dHde] Bdsdx, ¢ F 713 2 2L (.5 mmed
wEtdoh (| 7), o] HHE FA S MEL ¥
HEAFLE WWpeay da2Te A4 xdgs gg
A7l 5o 22 o] 42 el sle gl
M xbell TR o] EAEe AFE EFd), 4
o el UM E Yol 47t Aoy 7}
% eftl¥oln fASY oY E B AFE U
{2 8), Addage] FASE= A2 ¢4 o
A7l Aeew ME e dE FU2 o)A
FHEH HTE S84

6) Mxj@o|HH 4+

(1) Sx& sPdzel £ 4 APFallo 37
Hze] FEazt Gepytes 2 gle] AdgsE o oul
=7 ghas g, W AR A g v,
Al 3= 2, cristaerl £4EH7E #eon
membranous body (myelin figure) 2] ZA= #qw
T slsleh, =9 Wl %A% (rough endoplasmic reti-
culum) & ®|a3 I fFA=gen, wYszis) £
cha FaE (2R 9),

(2) HIDpRIMZS AW v APA T} FA YA
A Eele] AHE Feg W6} glv) dEe o] E
ArE FE Wl2A fo)sigcl, o] MEe He o

Fig. 8. Large hyperchromatic atypical cells in
hyperplastic nodule. (H&E, =1,000)

Fig. 9. Many vacucles are reflected by mitochondrial
swelling, loss of cristae and often contain
myelin figures, {=<7,000)
Z: Zymogen granules,
M: Mithochondria.

N: Nucleus.

Fig. 1!' A llnngram:]ar acinar, ::e'ils, hiwm_g double
nuclei, dilated endoplasmic reticulum and few
zymogen granules. (=7,000)

N&N'" Nuclei. - ER: Endoplasmic reticulum.

F1g 11. Hj.rperp]aatlc t'nl:m:luler re'-realmg mund nuu.‘ltl,
prominent nucleoli, dilated endoplasmic
reticulum and few zymogen granules. A few
cells have double nuclei and their cytoplasmic
borders are indistinct, (x5,600)

N&N" Nuclei. ER: Endoplasmic reticulum.
Z: Zymogen granules,

— 140 —



_ %4 - 7124 : 4-hydroxyaminoguinoline-l-oxide Foiof S1§ W 8 ¥4 F44 AHol
wej a3 4ol #

=
=
o
2
'3
1

Holz AL gty e s FEaA FEH] glon
dupe] e Ao glelm MEA AF A2 =27
£ ceksld 2t Apgl ] 8] F3be]l cristaed] 24U F
< & 4 g, A4 dHAGE S F
i =l 4] 2o RER«| 4 9 4 +} & ribosome: 2] &
4ok =% A5 o) F A ExeMe EYUFE
o] Ay MY F3] 299 2 HApdEs =T
s vlz2g of W g Ae]r flgdd(a® 10), o

(3) SMMAFPMEY 2A 244 AAFHF 1 =N IR | R RN
p22 F9HA3 toluidine blue2 G4 E¥ely o 12 P e

f
o Ll g T

. A few cells simila-ur with the r:llg m‘

ot FA M ExE gl i} Wh Eeigh daA ] EAE hyperplastic nodule are found without
& & formation of nodule. (=7, 000)

LA, AAQeFHe2E ol® ARHAA £ N&N" Nuclei. ER: Endoplasmic reticulum.
gsge AeAY, UA® S5e) AvkA Gkw Z: Zymogen granules,

Ay g aae Rrao g Faue glgien 4
7l M ol 4= Ao} cristaes] £4 5& ¥ 5 4l
A, gggd iy gy F2® ribosome= A2 &
G gk o] AESE Felgh WM g zgsts 4
el @& 7hA 3 glgdy FHE e abe] ghgle] el
7l shgldh, ol F HETAUMAEs] He e U
olgl enf of 4 e §F = ool v ela] & A & o
sty e g FxEgdc, o FdE 3 AEE E3d
on HMEA}] AAEe FEsA Wskc(2d 11),

E£8 FAY HHE P8 g2 g5 £ 23
el M Ez} sl E 3 6] HF A Esp o8] e}

G A9 qlaldh( 12), o] AHREL 22 + 1. Centroacinar_ccls 'E"filf'gm'f“
. - . . - AL ele encdoplasmic ICLLLIm. .
e THEded AlAYLE e 9dAe sk, N: Nucleus. ER: Endoplasmic reticulum,

(4) BojM SHFF 43 Eud FHAEE
1~2702 Sud WA E 722 sladan g 43de
Mol dite] Rz BEEe| glack, A9
4 gl #A %o cristaed) A£4de] BAHG o FHe
M EMc A& gpgka RERS) £33 vlubgdes &
EE oy 13),

(5) vlatelM e AlzMES £ A=A Es E
e Vo] # HEAel o r FAFx2 7
HEHed T £ de HHdeo] S22 2AH
gk, A=d =z P2 AeE W98 @i AE

H A v shalo] HE : RS e Faa B Y & 2
1A £ A=l e ol EAAAS (2 Fig. 14. An endocrine cell having small granules is
14), o] MEAEe] FHol &= v 25 FEH found among exocrine cells in regeneration
olel s o] v M L5 @) v €L FlAw process, (=7 000) _

. o EN: Nucleus of endocrine cell. EX: Nucleus
ARem 3 2de Aol Wizt Felshd o of exocrine cell. G: Membrane bound granules
"Hae] plutd e g REselo Axzded= F949 9 with clear halos. Z: Zymogen granules.
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o R Rl -;.-l"T A5 s i. H ""'.'-'..'-:I..-.'
. 15. Two membrance-bounded granules in the
cytoplasm of regenerating acinar cell. (=30,
60M)

oA Es) o] FEHoF AR ol ealgle]
gaE gl 2 =3 L 200450 nme] =7 e Wy F
Hell F9% &) Tsldx Y722 Foids 4
Afre fAER Afa=Egd,

EG A L] A xAd Fu g ghE v}
AT2E Feidd Ao Edsa glglon &
E pgagez Rt (ad 15),

= &

4-HAQO F-ofoff 2]4F g4 7] 2| wighs “F4 #ef
H mave] fol2 o B2E S 9leh, oW FHE A e
Hz=e)] g o] o 2 Wee] Heigl 44
ohE 2 HgEAE A9 Ay fie e 32 o9
Yielel & 5 d& #Holoh, 48 S dimethyl-
benzanthracene (DMBA)* 9 azaserine™ S & 3 ¢
Hat Wl g dov A 7 9 3, AelAFded e
HE 277 dffo H=] WHo| o5 &} 272 =
wiell 2]gt e)abaql EopE A&7 7} Eabsic),

dA = <lale] FAaMdgde glelogy gealal,
HREEFTHFF, mumps, FiHHA7 R S 5
s = elabag] AE4E F 5 2lod, dgaes
= zhe|u 4le]2] A2 dgde] g 55 $L 24
o dldd, =9 ol df2 dA ddeaE 9
AHE Fie Fojslr] Bob TR §e] o) )y
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= Abstract =

Experimental Induction of Pancreatic
Hyperplastic Nodules by Administration of
4-hydroxyaminoquinoline-l-oxide in Rats

Hyung Sik Shin, M.D.* and Yong Il Kim, M.D.

Department of Pathology, College of Medicine
Seond National University
Departmeni of Pathology, Hallvm College®

Pancreatic hyperplastic nodules were experimentally
produced in male Sprague-Dawley rats by single doses
of intravenous injection of 4-hydroxyaminoquinoline-1-
oxide(4-HAQOQ), 5mg, 10 mg, 20 mg and 30 mg per
lkg of body weight. Every ten rats were sacrificed after
| day, 1 week and monthly until 6 months. Within the
first week, pancreatic acini and islets were severely
affected with necrosis and the adjacent acinar cells
underwent
remained relatively unaffected. The degrees of acinar
cell degeneration were proportionally increased as with
the increased doses of 4-HAQO administration. The
levels of blood glucose and serum amylase were closely
corresponding to the light microscopic features of the
pancreas.

Two months after administration of 4-HAQO, the
nongranular acinar cells started to proliferate and their
proportion of total acinar cells was 35%, whereas that
of control group was 15%, After 3 months the
proportion of nongranular cells was decreased.

vacuolization. But, pancreatic ductules
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After 6 months, multiple hyperplastic nodules were
discoverad within the pancreatic acini of all 12 rats,
and the largest one measured 500 ¢ in diameter, Each
hyperplastic nodule was uniformly composed of larger
cells in two folds of normal cells with hyperchromatic
nuclei and prominent nucleoli together with a few
zymogen granules in their cytoplasms,

Ultrastructurally, the cells contained abundant
dilated endoplasmic reticulum and markedly decreased
zgvmogen granules. Nuclear heterochromatin became
finely dispersed with loss of marginal clumping.

During the regeneration process, admixture of islet
cells with membrance-bounded granules was identified
among the clusters of regenerating acinar cells.

Om the basis of above findings, the induction of
hyperplastic nodules in rat pancreas by 4-HAQO was
confirmed, and its histogenesiz may reflect a nodular
hyperplasia of non-granular acinar cells with potential
progress as a neoplastic lesion. And the evidence of the
hypothesis that the pancreatic exocrine cells and
endocrine cells are in same origin, was presented.




