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SEg:jpn

HhRE

~FHH: 2017-10-04
*F—7—NK (Ja):
*—7— K (En):
YRR

X—IJL7 FL R:
FiT/:

http://hdl.handle.net/2297/8348




SRAEHEESRME B100% H55 831846 (1991) 831

FEiG 2 v MBI BERY =7 F R 5B EE

SRAFEFEWRES TBE (FF  THEHELRE)

AN

W E

(¥ 3 € 8 AL2EZA)

EEMIEROETALTH S Zucker IBHS v b &, SR TEHMEHEOE L5 5 monosodium
L-glutamate (MSG) fE#Z v + @ 2 DOBMEWERE T, BK Y <7 # I (pancreatic polypeptide,
PP) DAZWEBIZ DWW TREL, BiliicB8172 PP OBZ XS hIZw A ERAL. BFETER, Sy
b PP (rat PP, rPP) & 7 3 /BRERFI DB H3 4 b b PP (18-36) % GuBEHE & U TERL L 7 0 3E
R0212 2V 78RS V41 A/ 7 v ¥4 (radioimmunoassay, RIA) REHETL, 74 A5 —F% 5 v b
BT % PP OfMiRIc X 2B ERE L 05, HEHERSR (M) 28y TR L. Zucker IR
W7y PiEBLT, REMDH PP #E, PP BHERSEECThLOEBE CEEL R L
carbamylcholine (Cch) 10-°M RIERE DR F D PP BE b M, BN CEEERGERL:. —
F, MSG i 7 v MZs»TiE, KIBMFH & CBESTHD PP dBHL EEELT b A1 o
b3, BFETO PP #EIE MSG BTERE, Cch MI¥ROBHEE N TARELTLEEE2RL
7o. BAEDRER LD, Zucker 5L U MSG [EHZ v OBEBEC BT 2 EEBORKOER, B -7

PP ZibEIfEx bizs Lz b D LitgEan:.

Key words pancreatic polypeptide, isolated rat pancreas perfusion, obesity

R Y ~7F R (pancreatic polypeptide, PP) I3,
67 I/ BEREORYVRTF I THD, B PP HifaT
EESNIAMWMKRLE L TH LKLY PP &
S L 2BWORIE, EEEIZB1 50 PP EOE
By, IB#E PP rOBBs TR T 2RENL SR
T30 b MEMHEICE LTI, KB PP o
RIES & VRBRBEREOET, BFhiIBLTLE
EERETH2 Z LB REINTL B, 27, 2
BOEMBIYIC PP #1382 2 L iz X D FERD
RERDET % CEBORENED SN L LMEINT
BO, PP oS8 LTS BH R 2L T
LRI LRSS, LaL, FOEBIIML T
BomizanTuin, 22T, SEEZZ, PP O
WELEHE 22, Z0L5 2RME IR THAL
NREREYMTHS 7 v Mi2BF % PP (rat PP,
PP) DERS Y4 1 4/ 7 v £ 4 (radioimmunoass-

ay, RIA) R 2R L, MEBERRZALT, BEH
BEMODET A THAE Zucker BT v b 8 X REKE T
MO E 7L TH S monosodium L-glutamate
(MSG) fE#Z v b OWHIZH T PP s &
ALZ. /4, EPZBLTHEE X 412 PP 0%
MPBEASEINT 2 Z 8o n T a0%0 1 2
y—%7 v b EAWT PP OM#Ic L 32 {kicoun
THREL 7.

s & UHE
I. RTFF
&Rt b PP (human PP, hPP) ¥ & U8 % O BE~ 7
F K, 7 % neuropeptide Y (NPY), peptide YY
(PYY), &EY PP %, B#EERAFEWESFHE
ZBEOWT, MEEELEEREC I OEERL, &
RENz 2 OMELREHL 2 D THB. & hPP (18

Abbreviations : BSA, bovine serum albumin ; Cch, carbamylcholine ; hPP, human pancreatic
polypeptide ; MSG, monosodium L-glutamate; NPY, neuropeptide Y; PP, pancreatic
polypeptide ; PYY, peptide YY; rPP, rat pancreatic polypeptide ; RIA, radicimmunoassay
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i —36{, 18— 36), hPP (23-36), hPP (28-36) iX, Z D
hPPOERBRETESNLCRFERTFFTHS.

II. RIA

1. # hPP (18-36) MmiF R0212 OIEEYL

SEHEL LT, BRI L7 2 VBBREOCERD
A7z hPP CRIEZ 9 7 A b %I 54K hPP
(18-36) £EA . ZDEH hPP (18-36) (3mg) %50%
BUE= oy Ry (L5ml) cREs ek, 3T
DRFE (BB 2 ~2.5kg) EHREL, 2EHEORE
Lo 1mEsh z0¥E (0.5mg) PES LBMGREL
R, BHMomE RO212 2% 7.

2. PP R RIA RO

55 hPP (18-36) M iF R0212 EREENBE
175,000 = THW, &5 PP 2HEBHAK, *L&K
PP »iESHE L 2 %E RIA RizX DEIEL 72
nEERIEE, 7us sy THICED I—-F{L,
Sephadex G10 # 7 Az THEB LU 7. BEEHRREE L
LTO0.5%> >miE7 V7 3 > (bovine serum
albumin, BSA) (Sigma Chemical Co., St. Louis, U.
S. A), 25mM =F L Y7 s o EEREE (FIGME, X
W), 0.14M REE2&t, 0.01M U VEEREK (pH
7.4) BV, ZOEIKR0.4ml EEFREREE (0.1
ml) » 3 LIERAREEE (0.1m) ZEML 8, &
FRIMEETR (0.1mb) £h02 T, 4°C, 48RFRIRICE
. BN EHNOMEE, 5%RVTFLYS
Ya—LERAVDL HREERIZL VTR 2B, &
ZOBR/IMRHERERIZ10~20pg/tube TH o7 (K1),

72, AVYA)VOHEER, A YAV Fy M (F

1 )

4FFy b, BR)ICLS RAKIZE DT/ 7
NATY, BEXUYRMNRIF VG, TRhEILKRE
7oy 4 PR (S FVREEhL L oy
LN S T UBENE, BLU PV MRS F
YR MRS FUBRMBER V. RIA B0 TH
EL7.

. EEoHH

4R —RiEET v b (FE200~250g) & A2
BRI A, EMEFT CHWEEL, 7275 IS L
L7:. s Es, B8 g b2 dml Oy
J—n (xF /=) 750ml, EIEEE 15ml, HEE K
250ml) #NZ KR EYFA AL, FEY R -1 4°C
T —BRERER, BLOLTLEEEOEL, BiEwss
TR 1g B2 D dml OB S/ — A EIZ LMD
4vFax—varog, BLLTE>NEEEE
DrErabEr. ZACKBLT YT ARET
L pH7.51z e L 128, S &l L, SBEL LB
PEEERL, JhE0.01M ) YEBEERIIELL
7 RIA B#fk e U7z, BECBEL T3, BRI & BRI
CHTTRELS. Thbb, Ty MEIIKEL B
BRI, +EBERE, FEEKBECSTShTHS
2, Tx /=TI AR EREER» SERT S L
ERXEAEICRE ) TR L, CBRHES
o & RT3 L HERR &+ THEBERKBIRES
rribzhEEREELTY, ZhELD PP, 1~
ANy, YURFRAIFUBLUTNA T OHBER
ExfEL.

V. 4B

0.4 ml of Standard dilution buffer
0.1 ml of Standard antigen or Sample
0.1 ml of Anti-hPP serum (R0212)

1 Incubate for 48 hr at 4°C

0.1 ml of Labelled antigen (**[-rPP)
0.1 m] of Carrier protein (normal rabbit serum)

0.1 ml of Second antigen

0.5 ml of 5% Polyethylene glycol

Aspirate the supernatant
1)

Count the precipitates

Incubate for 3 hr at 4°C
Centrifuge for 30 min at 3,000rpm at 4°C

Fig.1. Flow sheet of RIA specific to rPP.

Standard

dilution buffer: 0.01 M Phosphate buffer containing 0.025M
EDTA, 0.14 M NaCl and 0.5% BSA.
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PP DHMEBASG TR EA L0, 7 v EEGER
e RO TS VEEETORE L. Ll oEsh
Wik x 3M ErBR SRR, NEEROSML, B
#% % Sephadex G50 superfine (Pharmacia Fine
Chemical, Uppsala, Sweden) (1.0 X 90.0cm) # Z A1
PRI THFVIRBEIT -7z, BHREE LT M Bl % A
Vv, BHEEEEL.2ml B> e UCERRE, EREEEL
RIA #fEE L7z,

V. BB RER

REREFTEEIT, Grodsky &' DI HE U TR B
EHEREEHL, FRRERS X UREHIRER I X
N{Fo7:. BEFRIEE L T, Krebs-Ringer ERBIEEK
(Ca#E2.5mM) 24 %7+ X+ F 70 (Pharmacia
Fine Chemical), 0.2% BSA, 5mM 72— & (Fl3%
WiEE) 2z, 95% 025% CO. THfIL pH7.4, 37°C
CHRELLLOEER L. HRIEERIEESRD
hzab—yarih 2ml/4, BEBERZ LBAE
BEEROY 2L —v a vk Im/FOMECHER
L. FIlRO D =2 —>a > k0B oNERE
B, 727va»avy8—%2R0T 208770
F=> (B00KIU/ml) 2L AZHBRECZIESIC
Al EPRAREBEIZBEHBERFEETH 2
carbamylcholine (Cch) (Sigma Chemical Co.) & F\»,
ERSUWRER, HIELIVA Vv 72 —-Ya R o7

(Harnard Apparatus, Model 975) iz T0.1ml/S O 5 &
THEALL. $¥Y1M 25 —RMfET v b (58128
B, HE200~250g) (MK EHIBE F—BEEL -0
HARY MoV E S — v 50mg/kg MR 52 TRE
B EFAWT, Cch 10-°M #li T EIRE N & BH
BEERICEB T2 PP SMbkER RS L 2%, BEH
BERR BT, EWHE % Cch 107° 107,
10°°M CBE 2% 27T, Cch DR BEERHICODVLWTR
L.

VI, EER#

1. M@z & 3 PP BLUA A v O%E1

%1, 2, 3, 6, 122 ADV 4 R5 — R
7y b EAG, 4FERAR, BFRERT CHEL, B
M, 7226 EEEH L. RO & 5 I KM
PP &4 R VilE, 8L UKERBTO PP kA4
YAV CEERERBCHEL .

2. BT v Mizs A RE

1) Zucker BB Z v Mz BT B4R

Zucker BEMEME T v +, £% 9 —108E, KE
410-440g %A \>, [FHEE, KE 330-360g @ Zucker
FEREREHEME 7 v F BN L L7 Bl o eI R
FEAHT Cch 107°M Hlld THREFL 2. £72, KM
me PP L4 > A Y EE, BLURESSO PP
EAYAY v ERERXRRBCREL .
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Fig.2. Displacement curves of various synthetic hPP fragments in the hPP RIA
with antiserum R0212. Assay conditions are those described in Fig. 1. (@—@),
hPP (1-36); (O—O), hPP (18-36): (A—A), hPP (23-36); ((J—0_), hPP (28-36).
B, precipitated radioactivity in presence of unlabeled rPP; Bo, precipitated
radioactivity in absence of unlabeled rPP ; N, non-specific binding. RIA showed
no cross-reactivity with human and rat insulin (A—A) and only less than 0.2%
cross-reactivity with NPY (l—@) and PYY (v—¥).
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Fig.3. Immunological identification of rPP with hPP. (@—@®), rPP; (O—0),

hPP. Antiserum : R0212. Tracer: *I.rPP.
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Fig.4. Dilution curves of various rat tissue
extracts. Pancreas (O—(Q), duodenum
(A—A) and adenostomach (A—A) and dose-
response curve of standard synthetic rPP
(@—®) in PP RIA with antiserum R0212.
Dilution is indicated at the top.

2) MSG B> v M8 285

MSG BB Z v Mg, V4 AY—RET v MIZ,
£HE1IALD 5 AMER L T MSG (M) 21
BB TERL, 2me/s REDEIS T, FHIZK
THHSLUTERLL. BB ICHAR, BEBRIIT
fFHAEL, EMERCIIZAFE L b0 RAV. N

BEEL LT, ABBICEREZRELZVOE2MV.
BRI KMEImS PP &4 v 2D VEE, B UES
BHo PP A YR EHEEERBICHEL:.

VIl #EEFFEMIRTE &

BUAEIZ T R TEECFRBETRL. 2EH0
EHEOEDHREIT tREFIZELD, p<0.052FE
ELT:.

158 &

1. #i hPP (18-36) M/&F & RIA R

&R hPP (18:36) #FE L L THYL, REICREL
&R, B hPP (18-36) MiF R0212 BEsih
fr. AFME R212 0 FEREREBSULE, AR
hPP D7 57 x> b 8 X UEESEK hPP BIER Y <
FFRNORWERIGHICE T SR LA L2 5, hPP
(1-36), hPP (18-36), hPP (23-36), hPP (28-36) D Fi&EK
SR, LY hPP (1:36) o # iz —F L, B%
DRERMGEERRL 7. Lizsi-> T, fidiiE RO212O
FEPURSEHRMAMIL, CRIFWBEH2SEHOT 3
JEBELRICEET S Z B b e o7, £
tz, hPP o C i L |l o ChitiE 2+ NPY,
PYY OREREHEIZO.2%BUT TH -7z, A v AU
LORERGHELRD sz o7z (K2).

& RIA %2 &b, hPP & rPP O =R % H#
et L. PP 0 B KISH&RIL, hPPO#AI—E
L, e {EZeIc ZRO LI EnB S Lot
(& 3).

Z ZIzAGIE R0212 kv, &R PP 2R
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Fig.5. Elution profile of rPP-like immunoreactiv-
ity in rat pancreas. Antiserum, R0212; column,
Sephadex G-50 fine ; elution buffer, 3M AcOH.
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Fig.7. Aging change in the concentration of

insulin and rPP in Wistar rat pancreas.
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Fig.8. The level of rPP, insulin, glucagon and somatostatin-like immunoreactivity
in the pancreas of Wistar rats. Clear bars, the ventral lobe; shaded bars, the
dorsal lobe. Value are expressed in mean+SEM of 5 rats. *P<0.05, **P<0.001

vs control value
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bz, PP BAREEESEO A2 5T, +TEE,
BILTFEET L Z L 2R L.

DVT, T v MERZBT B EEFRERSDOFEERA
WDOWLWTHRE L. 7y PEMEO Y VB %
TotfER, PP A —DMUBREBEHTI2E—D
BLREFEEY— 7 2T (K5).

. ti#sic & % PP 8L U1 R &l

TART—FRTy MIBWT, KMt s & ORHE
WD PP L4 LAY L OMEIZ L 2 ELEREL

Fo. RO S AY ik 1, 2, 3 » HE LR
L, 20®IEIEF—FE Lz >0, PP 3 ioBALEY
LR, Nl S X b IZEMNT 2 ER RS ("
6). AT > AU VEFEE, 2 » Ak T
ABRETERD L RBEEOELERA Do
7o, BEHEEBDO PPEEREE, B LV EL LT
W EREED T (”7).

V. BEEET v b EEER

HHIZHIID, V1A —%T v bERALT, PP,

*
A1 | Ceh 106 M A2 -
PP (pg/ml) PP (ng)
300+ .
20- l
2004
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Fig.9. Effect of 10 ®M Cch on the release of rPP and insulin from isolated

perfused ventral and dorsal rat rancreas. A-l, effect on the release of rPP; A-2,
total dose of rPP release ; B-1, effect on the release of insulin; B-2, total dose of
insulin release. Cch was infused from 10 to 30 min. (@®—@®), and clear bars,
ventral part; (O—Q), and shaded bars, dorsal part. Value are expressed in
mean=+SEM of 5 rats. *P<0.05 vs control value
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4vARN Yy, VRIAIFBLEIN AT OEA
ELEpECB O A EBEEROLBRE E L.
(PP 13, &{HIEE0.160.01lng/mg BRI L, EH
$%0.81+0.17ng/mg WEH L FEIISET, HERD
BREL—HTARERTH o720, 1 A Y3 ERIE
rERRETEEE R RO R e ok, Fi, Th T
13, HEES.1220.59 ng/mg BEEIIN L, BERIEE
9.54+0.27ng/mg WEHB L BEICEETH 27227,
ye A Fr R EHREEARE CEEE 2RO %
;i (E8).

22T, ERlg e LT Cch100°M % v, BEAIE
#y L FUREERICB 35 PP, 8XUA RV 2D

A-—1

TR F FEERE L 72, B9 A<, rPP X EHIK
EoH L CHABER TREERRICT, BEHEL
BT, WHREERR.6710.12ng oxt L, HE{HEE
HEW20.59:4.67ng L EBIIEEERLL. 1 ¥ RY
YiE, K9 B, SHEBEER N L TEAEER
TREERET, BHRHECBLTY, THEER
614.2+41.5 mU iz L, AERIBEER278.2+91.9
mU L EEICEBERLL. Mo, HRE
LHERIEE I B T PP OBHEEY B L 2 & 38 S5
Ligotizd, DEBEORERER IEARERZMAV
Tir-72.

Wiz, BREEERIZS T2 Cch R EKEEIZD

*
| Ea—
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Fig.10. Effect of Cch concentration on the release of rPP and insulin from isolated
perfused ventral rat pancreas. A-l, effect on the release of rPP; A-2, total dose
of rPP release ; B-1, effect on the release of insulin; B-2, total dose of insulin
release. Cch was infused from 10 to 30 min. The concentration of Cch;
(@—®), 10 M; (O--Q), 10"M; (A—a), 10 M. Value are expressed in
mean=+SEM of 5 rats. *P<0.05 vs control value
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WTHE L 2. B10A 0 PP &t &Eiziz Cch
1074 1077, 10°*M #h #hicffL, 5.8+0.6, 8.5+
0.4, 22.3£5.7ng t HERIGCHE MR 517z,
A YAV IIBVWTH KIOBOM L Bk ER 352
Hohiz.

V. B&T v Mosir sk

1. Zucker IB# S v P2 BT 5 PP SubENHE

1) REMmez B 3 mE

FARMLSF PP i, JEAEREE267.9£20. 1pg/ml iZ%f
L, BE8E85.5+12.6pg/ml t BREICEMERL /2.
—FH, A AU Vi, FEREMEEL7.5+2.9. U/ml izt
L, E#EE58.0+15.2, U/ml Lt BB EEE R LK.
V= bARSF ik, FEEEERS50.022.5pg/mlizEL,

n

AR EE99.5+13.8pg/ml L HEEICEEETRLE:. 7
AT 0%, FEICHRE L M TERERRE D Lo
(B411).

2) BHEBEFERCBT AR

e ERIC OV, PP I3 IR RE0. 64+
0.08ng/mg WER L, AEHEL0.45+0.01 ng/
mg BEE-ERCEEERULY, 1 AU vk
AE#R103.1+18. 7. U/mg BB IC L, Bin
181.0+23.3, U/mg BER L EBECEE TH -1,
VR PR F L, FEIEREE33.224.5pg/mg BES
WAL, PEREEE66.6+13.7pg/mg MEE L BB E
BETHotc08, FuhToid, FIERE L EEETE
BEEEZRoR»-7T (H12).

ES
*
[ 80 100 -}
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alnd Insulin Glucagon Somatostatin
Fig.ll. Plasma level of rPP, insulin, glucagon and somatostatin-like immunoreactiv-
ities in Zucker lean and obese rats. Clear bars, lean rats; shaded bars, obese
rats. Value are expressed in mean+SEM of 5 rats. *P<0.05 vs control value
*
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Fig.12. The level of rPP, insulin, glucagon and somatostatin-like immunoreactivities
in the pancreas of Zucker lean and obese rats. Clear bars, lean rats; shaded
bars, obese rats. Value are expressed in mean+SEM of 5 rats. *P<0.05 vs
control value
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3) BEEEHERIC BT 2R

4 YA YIREKIGIE, B13B o<, ERES W
FEIEFEREL1.0+£0.57 2 U/ml i3t L, BE#EES2.8+
19.5¢ U/ml t BB CEBERL, RIERHOKRE L,
EHHTHERIGT, BHEE L JEEHEE0.47+0.10
mU oL, AEEEL.8940.37mU L HEICEE £ T
Lz, PP BRI, BIIBA ICRT L5, 4 A
YU e, ERESWE, FEAEHEL92. 9%
33.8pg/ml i2x U, BEEE92.1£13.3pg/ml L BEIZ
EE2TL, MoK, BHETERIST, &
YA S b IERNRERE6.67+1.31 ng L, BEIHELS .71
+0.58ng *EEBEEEERLL.

2. MSG FB#%Z v MIZBIF 3 rPP 4MILENEE

B TREE306.3 4.3 (VIPE CBHEEE)g o
L, MSG #£13330.0+12.5¢ L BEEZES2ADLd o 72
75, Lee 188 (V/HE(8) X 10Y/L[IFIR (cm))" Ti
WEREE297.9£2. 01t L, MSG B¥13315.6+2.9L F
BICKREM o7 (p<0.005).

1) RBmrz B 28

RigIM rPP i, AR L MSGBEIC B L THES
¥TDus ot A VR IIEES.1£1.94 U
/mLiz3 L MSG B11.740.5, U/ml t BB EE %
AL, 72, YR MAYF UL, SEEREES2.41+13.1
pg/ml iZxt L MSG 8£25.245.1. U/ml & & B K@
BERL, Zuh %, AHEEE189.2+28. 8pg/ml (2
U MSG #£129.21+10.6pg/ml E EEIZIEEE T L
B2 (14).

2) BEEBEEREC BT M

PP, 41 >R, Ve NAZFUBIU I LA T
YOThb L MSC #THEEZ 2R Lo -
7z,

300

(pg/mi)

200 -1

100

PP ) ‘ Insulin
Fig.14.
ities in MSG and control rats.
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Fig.13. Effect of 10°M Cch on the release of
rPP and insulin from isolated perfused ventral
pancreas of Zucker lean and obese rats. A,
effect on the release of rPP; B, effect on the
release of insulin. Cch was infused from 10 to
30 min. (O—0), lean rats; (@—@), obese
rats. Value are expressed in mean+SEM of 5
rats. *P<0.05 vs control value

100

Somatostatin

Glucagon

Plasma level of rPP, insulin, glucagon and somatostatin-like immunoreactiv-
Clear bars, control rats; shaded bars, MSG rats.

Value are expressed in mean-=SEM of 5 rats. *P<0.05 vs control value
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3) BEEHRERI B AME

4 AY RIS, K15B o, EEEg
Vi, SHERE2.4610.14, U/ml izt L, MSG B#4.14 =
0.13¢ U/ml tHEI-EEERL, RBHOKH S,
MSG BTERIGT, BRHE b WHEEE148.8232.3,
Uizt MSG #387.0+128.2, U Lt HEIZEEEZ R
L7, —%, PP BRI, B15A o<, E/fES
W RHEEEEL3L. 21 6. dpg/ml izXf L, AEGEHE293.5%
5.2pg/ml L EBIEESRL, BRREEL, WRE
8.08+0.90ng =3t L AREH£14.68+1.97ng L HEIC
BEERLZ. LoeL, EBESBICHT 2 RIGHEIZIE
FEETH -7z,

1 =

PP 1219755 Kimmel 212X 0 =7 b A ¥ R Y
CORERBROBIED L LTBEOT I /ELIDED
EHERYRTY AP E L CHBERES TR, ¥
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Pancreatic Polypeptide Secretion from the Isolated Perfused Pancreas of Obese Rats
Shigehiko Ogawa, Department of Internal Medicine (II ), School of Medicine, Kanazawa University,
Kanazawa, 920 J. Juzen Med Soc., 100, 831—846 (1991)
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Abstract

The release of pancreatic polypeptide (PP) of genetic and hypothalamic obese rats was investigat-
ed using an isolated perfused pancreas. In the present study, a rat PP (rPP)-specific radioimmunoas-
say was developed using anti-PP serum RO212, which was raised in a rabbit by immunizing synthetic
human PP (18-36), the amino acid sequence of which was simular to that of rPP. In the case of
Zucker obese rats, an animal model of genetic obesity, the level of rPP in the peripheral blood and in
the pancreatic tissue was significantly lower in the obese group than in the lean group. In addition,
- the level of rPP in the perfusate was lower during stimulation by 106M carbamylcholine (Cch) and
the response was smaller in the obese group. In the case of monosodium glutamate (MSG)-treated
rats, an animal model of hypothalamic obesity, there was no significant difference in the level of rPP
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in the peripheral blood and in the pancreatic tissue between the obese and the control group, while the
total release of rPP into the perfusate was higher in the obese group than in the control group, both
with and without Cch stimulation. These results suggest that the different origins of obesity in
Zucker obese rats and MSG-treated rats may produce different rPP secretory dynamics.




