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Pure Pancreatic Juice in Patients with Pancreatic
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Fig. 1. Sequential changes of CA19-9 concentra-
tion. Each bar represents mean+S.EM.. SE,
standard error; PC, pancreatic cancer: CP,
chronic pancreatitis; CCL, cholecystolithiasis ;
C, control.
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Fig.2. Sequential changes of CA19-9 output.
Each bar represents mean+S.EM. SE, PG
CP, CCL, C (see Fig. 1).
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Fig.3. Distribution of CA19-9 concentration at fraction I and IIIL Dotted line

indicates CA19-9 level of mean+2S.D. in controls.
mean=+S.D.. PC, CP, CCL, C (see Fig. 1).

Table 1.
with various pancreatic diseases

Each bar represents

Prevalence of significantly elevated CA19-9 concentrations in patients

Fraction |
(CA19-929120U/ml*)

Disease

Fraction I
(CA19-92562U/ml*)

Pancreatic cancer
Chronic pancreatitis
Cholecystolithiasis
Control

27% (6/22)
14% (6/43)
0% (/13
0% (0/13)

90% (19/2D
66% (27/41)
8% (1/13)
0% ( 0/13)

* mean+2SD of the control group
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Fig.4. Distribution of CA19-9 to total protein ratio at fraction I and IIL Dotted
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Fig.5. Distribution of CA19-9 concentration in
advanced pancreatitis and moderate pancreatitis
at fraction I and Il Each bar represents
mean+S.D.. ADP, advanced pancreatitis;
MOP, moderate pancreatitis.

Table 2. Abnormal incidence of various parameters and CA19-9 concentration in

patients with chronic pancreatitis

Parameter Cut-off No. of cases Abnormal incidence
Max. HCO;~ <109.3 mEq/1 41 21% —
Max. flow rate < 1.69 ml/min 44 39% T
Amylase output < 47.71U/min 35 9% -,
LF (Fract.1) > 150 ng/ml 32 41% }** J
CA19-9 (Fract.ll) > 562 U/ml 41 66% J J

* p<0.05

**p<0'01} VS. CA 199
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Fig.6. Correlation between CA19-9 concentration and Max. HCO;3(a), or Max. flow rate (b).
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Table 3. Expression of CA19-9 in centroaci-
nar cells, small ducts and large ducts of

normal pancreatic tissues

Case No. CA SD LD
l — — —
2 - - _
3 ++(C) + (A) + (A)
4 + (A) ++(A)  ++CA)
5 —_ — —
6 ++(A) + (A + (A
7 ++(C) + (A) + (A
8 ++(C) + (A) + (A
9 — — —
10 ++(C) + (A) + (A

CA, centroacinar cell; SD, small duct; LD,

large duct.

—, not stained; -+, stained up to

1/3; ++, stained more than 1/3. A, apical

type ; C, cytoplasmic type.
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Correlation between CA19-9 concentration and amylase output (a), or LF (b).
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Table 4. Expression of CA19-9 in centroaci-
nar cells, small ducts and large ducts of
chronic pancreatitis tissues

Case No. CA SD LD

1 - +(0)  + (A
2 — — —

3 ++(A) ++(C) +4+(C)
4 + (A) + (A) + (A)
5 + (A) ++(C) +4+(C)
6 + (A ++(C) ++(C)
7 + (A) ++(A) ++(C)
8 — — —

9 + (C) +4(C) + (C)
10 - - -

11 +-+(A) + (A) + (A)
12 - + (O + (A)
13 ++(C) + (A ++A)
14 ++CA) ++(A) + (A)
15 - - -

16 +4+(C) + (A) + (A)
17 ++(C) + (A + (A)
18 +4+(C) + (A) -

19 ++(C) ++(A) + (A)
20 -~ - -

21 ++(C) +4+(C) + (A)
22 ++(C) ++(C) ++(C)
23 ++(C) ++(C) ++(C)
24 +4+(C) ++(C) ++(C)
25 + (A) +4+(C) ++O

CA, centroacinar cell; SD, small duct; LD,

large duct.

—, not stained; -+, stained up to

1/3; ++, stained more than 1/3. A, apical

type ; C, cytoplasmic type.

-0

100 (%)

CA
NP SD
(n=10)
LD
SN,
ce  sol/ |
(n=2)
LD
Fig.8. Expression of CA19-9 in the tissues of

normal pancreas and chronic pancreatitis. NP,
normal pancreas; CP, chronic pancreatitis. CA,
centroacinar cell; SD, small duct; LD, large
duct. Grade of staining; O+ =1/3, @A+ + >

1/3.
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EOBELET I3V E, PRVBHREZ>Th
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FEBMM I, MBLBTEESONLOT, SR
WHE BT EMOEBROBAL LI, FBIICE
LZ2RASHE. COEI2IELD, PIRENE
PEMRERER R 1, A WBRERES L LT R

{, il rEE~—7—HEC 2RO
Bo-em B VRBEROEBEEENEC S & 3
BROBW» 2 S ODEKRBREXRCIEA S
bH5.

—F, BIEDNA 7Y F—<Eick > THEa
B o— i TRE S h s EEEEEHEIC I IS
BE~— - LTENZLDOSEHTH LT,
Z»TH CALY9 i3, BEBOMBZWOEE~—»—
LT, REQLZARVEOFMHEE2ZIF T ™,
BRMCLSERLTWS. DXL RBALY,
CA19-9 ORBHADSFWEESNED L3 12% > T
B, 7-EERTO CAL9-9 OHENEREBOZK I
BOTEDEIRBREERET I3 LEELREETH
3

[_P<0.05 —/
1000

SD. °

1001 | %

n
)
0 0000

10+

Staining index of ducts

cP NP
(n==25) (h=10)

Fig.9. Distribution of staining index of ducts in
chronic pancreatitis and normal pancreatic
tissues. Each bar represents mean+S.D. CP,
NP (see Fig. 8).
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chE COMBEES CAL9-9 EORIE & v
S T#A% k, Nishida &3P0 CAL9-9 I,
BECEEBACHORBHICRTERCE L, K
FBOZHIZ BV TR CAL-9 O HIE X, migw
B2 HIE LABECERTHD, HoMmMEH2 ik
g o CEA HOREL VENRTHIZ L LTS,
Chen "% , BE¥Eth CA19-9 JEE 3SR R BETIZIE
ERBRLENLONE - DRI L, BRTRE
FwERELTBY, BECRENT, ER2cbyE
ARe—A—ThbEBRRTWB . & 52, Malesci
5Pz kB L, BEWER CA19-9 DB L 2 BEIC L 3

100 (%)

SD
LD

NP
(n=10)

CP
(n=25)

Fig. 10. Celluar localization of CA19-9 in the
tissues of normal pancreas and chronic
pancreatitis. Cellular localization pattemn: [
apical type, cytoplasmic type. NP, CP, CA,
SD, LD (see Fig. 8).

W T

Fig.11. Expression of CA19-9 in t

BT REERE L SRR e D A — N5 v 7T
5%, CAI9-9 EDERBEIIN T2 AR T2 &,
BB IR R R E F — =5 v P L b DI 1
PHZBE 27 LTWS . LT, YIEAEERE
NARWITFNRLZOAy bA7EEBICEREL T
BILERL, %3 CAI99 OBEFITRILRLLE
BEDEEMNTA I EDEEES®RFE L TWa. —
77, Schmiegel 532134 & £ OBEBEO B h O
CA19-S EXRIEL, VHETH B & 1BMH & OB
WHANTERETHL 2 ICEETH 248, B OEiR»
BOA—N—=F 9P ¥ L k0, BEEHE CAL9-9 B
DEEFRFHRECZ L wELTWw3 . &, Tatsuta
50%, BHEFD CAI EiEEH L BA2ET5
BRErOMicrENE SR EM I LD, BE
BOEBACHERTREVWERRTVRE. 20>
2, BEEH CALY9 [EOHE RBEBORKMICERTH
2LTHH005, BEOBELOUNEETHZ LT
240, HEVCERAEEOCEIC s EVET R Y
DL, ~EORBIBSATEST, ZOZKKE
BUBLTREROSVWEZATHE. 22T, EF
REMRBES O EERERICB T 2 MRBEERO
CA19-9 B HIZEL, &EEBTRMES CAL9-9 23\
DRIEEHERTOLERFL, &5, BEEA 2R
DELTREL DAV SN T 3O RSN mHEE

BEONRIA—F —BIUBEROEEE L LT
FOBHNEZRB I ODLTHRI L.

— iz, MEOEFE~—»—2BIET 3B

g

he tissue of normal pancreas.

Staining of CA19-9 is seen on the luminal surface and supranuclear
regions in the cytoplasm of small and large ductal cells with the
preservation of polar distribution of antigen (apical type). The
antigen is also present in centroacinar cells. (X 25).
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; ' et e =4 ?
Fig.12. Expression of CA19-9 in the tissue of chronic pancreatitis.
CA19-9 is expressed in the whole cytoplasm of the centroacinar
and ductal cells without the preservation of polar distribution of
antigen (cytoplasmic type) (X 25).

Table 5. Cellular localization of CAI19-9 in T DRI T BT U A e Y
proliferating and normal small ducts of e . ]
chronic pancreatitis tissues AXEETILEEZL. LaL, BROBEIZIR,
BAERIEECSMS WBEB TS T zub

Cellular localization pattern

Case No. W LHEHEEORBEREEERZL, ZOBRIBEE»-H
Proliferating duct  Normal duct BASBEND b OREEE LD, 7 OSRESE

1 C A SRR & D, BEHR TR D REER S DM T K & 2 EE
g - N BHENE. LinoT, BRRTORS*HET 38
" N A I, BRI AR 2 —E O REDO T Tl
5 C c BT B LALATHED. Lol HEROBEIOE
8 C C RS FRELREICIE, 20 &5 2EREREICD
7 A A WTHEBER TR SN b OMF RIS, £,
8 - - PRI 3 R R B 1T & DR TH D
2 c A T, ENSOMRNEE BHIC BT 5 T L RFERCR
11 A A BTH2. FEEzrLy 1U/kg FIBED, 5
12 C A P 4 ST D ITRIEE B D27 O RBEERE
13 A A TR b, BHAEE LTE I E, SHEELT
?51 A A HMAE2AOT, AUAEY S L CHEEELEL
7z
i? i ‘: FhCE 3L, WBRESIUVLTROKERECEY
18 A A 'Cf-),%15}@'@@1‘71“/‘"/177F?ﬂ%lﬁio%%
19 A A BERL, UBWRT 22088 — o nimonl. &
20 - - AEICBIEHEIEOWTHL L, 2HEEELT
21 c A B 50 TR D BES A S s, BEEAICE
g‘g g f:* T bR R TE s RS A SN, &5
24 c A W, WEBOEEE - 2 XEEEER Sy bFT7EL
25 o A FHBEOREHERIIOWTAS L, B1HETIHE

p 0, =y 5K [o) 3 REL bs A
—, not stained; A, apical type; C, cytoplasmic 8i327%, WUEBR TR0 EEL B 5 &
type. dn o7, BIISETIREREIE0%, BEEAT
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BUDBUER KL, E512, CAL9-9 DB
e {BHBE OWTHERLERASA S Z k&
p, BB & EMBERICE 175 CAL9 BED LB
8 WERAIC L 2 BEHMR Tz k {, CAL9:9
FOLOOMWEIMZ L 2D L EZ5N2 . HeHE
FRET2E I AETOREHARGENSED 2 h
CHERTHEDEY. ZOBERERE Liv, i
ENRECB TS I SEDO CAL9-9 EDHHHEL
AEOZNIERTHZ VIBEW D, R ERE
EEAECRES N, FISEOREHBEROE T
oEMNELDLEbND. FRICHZ TEBK L L
bHBE, BISEIRT TITHWE SHEN 2 BE -
FELTWARK TH DIt L, SMBETH 2 B0
AEE, B L > THSUWHRD & Fil iz s h

Table 6. Cellular localization of CA19-9 in
irregularly dilated and non-dilated large
ducts of chronic pancreatitis tissues

Cellular localization pattern

BB TH B 0T, MIAEE OB & D SE K
THEZEZON, COZLHNBINSETRENL D E
Bl s~ biEaN2. BBCBT LK
W CALO-9 ED R HBER &R L 72 thod i % &
% &, Nishida 51394% , Schmiegel & i384%
Tatsuta 5 Z53% L+ N FRBEL T3 . EHEE
PEEESRL B OEMIC BT E R, AR
REBIZHBOREHELRLEMIETI0% & |
Nishida & & F#zE\W 2 & &b, Bt CA19-9 &
DOHE BRI T OB IREOELT WL 2 &
ERLTWS . BEMILA ARER2RBETE 20
Le™ Dbt b3MI0%IZHFEEL, L5kt b ik
CAIS-9 2 EETERVWOT, BEERELTH
CAI-9 RHBTERWEEZ LNED. L1225 T,

Table 7. Cellular localization of CA19-9 in
the large ductal cells of chronic pancrea-
titis showing mucoid metaplasia and
non-metaplasia

Case No. Irregularly Non-dilated Cellular localization pattern
dilated duct duct Case No. M : .
etaplasia Non-metaplasia
1 A A 1 - A
2 - - 2 ¥ -
3 C A 3 A C
4 A A 4 * A
5 C A 5 * C
6 C C 8 * C
7 A C 7 A C
8 - - 8 - -
9 - C 9 C C
10 - - 10 ES -
11 A A 11 )k A
12 A A 12 A A
13 A A 13 ES A
14 A A 14 % A
15 — — 15 - -
16 A A 16 - A
17 A — 17 * A
18 * - 18 X -
19 A A 19 ES A
20 - — 20 - -
21 * A 21 * A
22 C A 22 * C
23 C C 23 S C
24 * C 24 * C
25 C Cc 25 — C

—. not stained ; A, apical type ; C, cytoplasmic
type.
%, irregularly dilated duct was not observed.

—, not stained; A, apical type; C, cytopla-
smic type.
X, metaplasia was not observed.
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RO CAL99 DEFEHBREDINREWID
i3, Bbh o bBHROBMFEL L TERELEVE
C—BLTBY, ZOEI0EE»SLEBICBTD
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—fz, B LF BB AREEERLO LI
BECERBL-BACEEE LY, BEOBMERED
SR BERATIRRVWE SR TWE R, SEOES
OWETY, LF BELRBARBKBEE L. 20k
SRBREAOEFEHBER - HE L T HRERY
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Fig.13. CA19-9 is strongly demonstrated in the whole cytopiaém of
small ducts which are proliferating and aggregating with the
destruction of lobules in chronic pancreatitis. (X 25).
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Abstract

The purpose of this study was to evaluate the diagnostic significance of the measurement of
cancer-associated carbohydrate antigen, CA19-9 in pure pancreatic juice (PPJ) collected by
endoscopic cannulation, in comparison to other diagnostic factors of pancreatic exocrine function,
chiefly from patients with pancreatic diseases, and to elucidate the clinicopathological background
relating to the increase of CA19-9 levels in the pancreatic juice by immunohistochemical study. The
mean output as well as concentrations of CA19-9 in each of the 4 fractions collected were highest in ]
patients with pancreatic cancer (PC), and were significantly higher even in patients with chronic
pancreatitis (CP) than in controls, but patients with cholecystolithiasis did not have higher levels.
When the cut-off value was set as the mean concentration +2Xthe standard deviation of the
controls, significant concentration of CA19-9 was found in the third fraction (secretory phase) in 90%
of the patients with PC and 66% of the patients with CP. The prevalence of significant CA19-9 levels
in the third fraction from patients with CP was significantly higher compared with those of other
conventional parameters such as maximum flow rate, maximum HCOs, amylase output and
lactoferrin concentration. Immunohistochemical study revealed that in the ductal cells of CP tissues,
CA19-9 was expressed more widely than in those of normal pancreatic (NP) tissues, and CP tissues
had more CA19-9 positive ductal cells per microscopic area than NP tissues. In NP tissues, CA19-9
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was localized to the apical surface and supranuclear regions (apical type) in all the ductal cells stained
by the antigen, but about 50% of cases with stained CP, exhibited the cytoplasmic pattern showing
loss of polarity of the antigen expression. Moreover, this cellular localization pattern was seen
especially at the small ducts which proliferated and aggregated with the destruction of lobules in CP.
These results indicate that measurement of CA19-9 levels in PPJ can be used as a sensitive marker
for non-specific pancreatic disorders, although increased levels of CA19-9 in PPJ have no cancer-
specificity, and higher CA19-9 levels in the pancreatic juice may reflect strong expression of CA19-9
in the proliferating small ducts of CP.
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