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Effect of Kynurenine Metabolites on Insulin Release — Secretory characteristics of
“intact” rat pancreatic islets and effect of kynurenine metabolites on insulin release
from the “intact” islets -, Susumu Miyamoto. Second Department of Internal Medicine,
School of Medicine Kanazawa University, Kanazawa.
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w7 2B LRRIGRMSE (10 BR) THRLEMSE
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Digestion Time in Collagenase Treatment
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2 T3# 10pu/islet/0min TH - . FL . chad
DERBES V- 2EETTIER, BA™D a5 — 5
+— FAERMTEONESED L v 1) v AMER
#50uU/islet/90min Td 7. LHL, 10mM 2 v
I-RBEAECLT, WABOREBTE LA S
BOKFH, rva-2BEOEc koKt
BDIRL, 25 AEMEBETESKEZSED 4 v 2 Y
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£1 1050, 2658025 -4+ ENHAERRTHE L BOSBE S L
a - 2REA ¥R Y VK KRIFS CAMP & IBMX 0% %

10 min digested islets
(#U/islet/90 min)

25 min digested islets
(#U/islet/90 min)

high glucose

549.0112.7 (100%)

280.145.7 (100%)

20 mM)
high glucose

£ E N AMP 569. 8--26.6 (104) 329.0417.9 (117%)
high glucose

&l & M TEMX 725.0-41. 4 (132) 501.9-13. 4 (178%)

* p<0.05
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Effect of Quinaldic Acid on Insulin
Release from Langerhans Islet
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35— 4+ - CRBERE AT hOBRELECT
BohftesBOAv2) Y RIWOBBEERS L i
ROOKMLE(S 10, 25E) TBRONAIEBDOE
BE (20mM) s va—zfll#ick s v 2 ) v
B3600uU/islet/0min TH Y, Th 3RO BWED
F25~3ELVWHSBBTH -1, L bNERKREE
IDFCHEBLEAOL v 2Y YAMBIEE L &0 #EE
T3 & 6001 U/islet/90min BBEICRE 2. $74bbt 10
SAHEET®O MBI TEAZ S B, “intact” 5 B (0
RTHESNISE) VEBES VI - 2BET TS
WEad4v2) vBEBEELVWEESNT 24EH%
BTaLEZ o0,

FRELD IV - 2BEICHT B A v =) o
RIGH#HERS 5, 10 sMonETEIN S BRER
LBTELAL S Bickk~, yva— @BEIHL
LOBEHBIIRKEL TWB T EMBELM & -1,

W AEoRETELNESBE. v bR S F VS
W ARIMERFLTHY, £, cAMP, IBMX © «
YR vasEEfERE 25 Ao RETE AL S

£2 DESBDA ) vDWKEETT
MY P LT Y REEGOES

(5790 Pt
None 1145
Quinaldic acid 132423
8-Hydroxyquinaldic acid 147430
Xanthurenic acid 80417
Kynurenic acid 67415
L-Tryptphan 19410
L-Kynurenine 10+5
3-Hydroxy-L -kynurenine 18411
Quinolinic acid 13+5
Quinaldylglycine 1246

mean-+=SEM. Incubation medium contained
a substance to be tested in a concentration
(4 mM).
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FXLZVBIETA YR Y YAMMERNED &,
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EFFECT OF PUROMYCIN
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t
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H6. DEHEIEIPSDL YR YAFBOEREA -
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HAwwRLiz&S i, dmM 7 v 2 — 2 BEE T
T, AmM *F L S v BERINT2ESEL SO 4 v
2Y Y REIE L g — ABMEL D EIOLE, L
L. 16mM 7V~ 28lic k314 v 2 ) v B E
dmM 0 O VEERINIC & D #4950 % B L1

3) B SDA Y2 v RIBORENER I ki
THFAVIVBEOEE (H5)

MM+ VOV EBEBMIC L B 4 v 2 ) v Sk
S ETHML, 0B BEMLEL - 2, 2
7o, 16mM v a— 2FBIc LB 4 v 2 Y Ve
dmM #9 0 2 YEEERINC & 0, 30 S RIK O B
HlE .

) 42 vy RMbcHTAEEAKRBES
(puromycin) &+ F A Vv BO A ¥ 2 Y Y iR
BT EE L oLERY (K6).

dmM F+ L O BED 4 v 2 ) v S EIBER - 3
9% 0.2mM puromycin FMOTIRE B8, 4 v 2
Y MG EIRINEE S L S fe .

-7, GEBE (15mM) 7'V a— 2 flEic ks 4y
2 Y ¥ &M, puromycin @I & 0 30 HLlEkR
EESME s hk .

N 5

FRU=VvRBEYLED S, v 2 Y v ObcT 3
REGEHRMEBICTE SN “‘Intact” 25 BE AL
THRFLELIA, £+ 0D VE, 84+ v2F0
U, FR U= VER, ¥ ML VYEBICAVRY Y
SWMEEIRER D,

ToFF LIV VBOIELOD L v 2 ) Va3ibic
MrrEEEX BEEEBLIUCEEE S Lo -
Z, puromycin iRMEDO £ HTTHRE L - EED
S5, FFAMUVEBIEA Y R) YHWICHL 2 o DER
£2FFTLLEZ ORI, T UL, £F LU VE
B, (1VEBEsVva—-2BETT, v 2 v Rik%
REL. (2)BBEI/ V- 2fllcLs vz v
SWEMET . FFALUCBORE (2) OFH
&, puromycin RGO s Eh oD 14 v 2 ) v i
MBEREE S SHL T, 4 v 2 ) vEARBREOME
BFRL TV S ATREMEAEZ S hre.

o, FFVVVEORERURBEN THEFS NV
NG v AV RY YIMERRED S NED

-7z

BEBLUESE

ek, Ko BOBEEL L T—HR8Ic Lacy OO H L
a3 —4F—FR(12mg/ nl) B L ULEERR( 20
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AEDERALI 5 -5+ — PREBEINEC FIE S
nTwi. LhL, COFETRSELRL D HET
ZBET, 35— F—¥BLUa5—F+—BPES
hicBEYT 2 BESRBEE. AR & B L
LREANRERL Y S BOMMATICELT 28
OENEY LT S~ DOBIEEBEST 2 ATREMSE X
ShTwi™ ChEERd 2 BN CERSRBEEE
FHEEORMBRAL SN T VAN Brnss
B0 “intact” HERFEL TV B & WS BEREL EEIE
BhEAhofo. =5, BRSEEROLMBE 7T LT L
YRS YO-NE TS -5t~ ERBIICINA S C
LIk, SBOA YR YRMBSEINT 2 ERES
BT, Lacy 5025 — 4+ — CUBEOERT O M
FEEEHLTORY SELEZER a5 -4+ - ¥R
PREOFEOERLTOREL, Sbica5—4+
- CMERHRIC O WTEL R L, SEBETELSE
SBDA YR YRR EL B BB SVWTREL
7o
EGHICEA D5 — ¥ - PUBRKETELZS B
20T, £04 ¥ 2 ) VRO BBZRERET 5
& MIEEERIN 25 RFIERTEOALIBDA YR Y v
DWBEIEROBEL FE—HL, LEBEE L E
KFhEA v 2) v QUWBR LD —ERDT 2R
Bohl. 35— 4+ — FUEEERE 10 D% ISR
T5E, BoNkSBDA Y2 Y3 E Ik 570 ~
6001U/islet/90min & 450 ER DI 2.5 ~ 3 {5
ERLi. SoRksva—-2BEOE et LTd &
DEHEBUCUE LTz, E->T. 25— &+ — ¥IEEERR
EF0RDLCEBLABADO S v 20 v EIZ
800U /islet/90min R &L #HEE s 1. < A in
vitro RTO [ D intact 2 5 BOBEE 7V a— 2
WEic ka4 2 ) vRWMBEEL SNt

YR MNRSFVRENBREKTRL 0 H¥x 0, &
Rb ey MIEPE S LTHES ALY, 20K
AVZR) Y e FNHTVBEZLDILEYDHWE
SIHIT 2 EMHMONTERLYY o257y
DA ¥ 2Y voNEIER Bk &, BERIC TR
BONTW MY EHss B4 HWIEAICR. 20
mEWER BEDShARLWERESATWEY LhL,
A& 12585 BAAVALIBATS in vivo & F#
RIS N B C L 2SI LAY 56, BEEO o
-4+ -FUBERTEO N 5BTR YT 24
FroA vz vSuiHREED ST, EEBE
RETEL N5 BTEYBMEHERNED SN
CNSORRERKS BAMBRETY 245 0L
€Ty - EENE UL TEEATRBRL TV,

BAMBE®D 14 2 v &b o Adenylate
cyclase ZHHEE L TWA T LA ZEL ST W
339~ cAMP 14 Adenylate cyclase 12 & » T & %
& h, phosphodiestelase I T 4 8 x h 3
%5, IBMX & phosphodiestelase lE#| & L T4 &
NTW3. cAMP, IBMXEINc & > T 7 v 7 — 2 il
WA 2Y RMBROENREIEBELETES AL
SBOEN, HEBLBTEOhLSELVEHETH
b, ERMAETESNE 5 BT cAMP AREEDE
THEZoh, GRETECN-SBTRMEERA
Adenylate cyclase 454 ¥ “intact” K BEET R 1z
hTWBEEL ST,

DL, 10 FHBD 25— 55 — ¥ 0N
THEILSEE, 41 v2Y VHRE, s La-BED
FlLcHT 2RIEH, v b 295 Yok b RS,
B LU cAMP, IBMX L ED$hE M S & b “intact” i<
EWIREED S BEEX S hir.

RWTEEL, COERHE 25 -4+ - FRETE
SBERWTR L=V REEMO 1 ¥ 2 v 5
T AEBAERN L.

Sy ML= T L7 v2BETEEEMEN
EFEIL3EHEhSHONLEETH N, 20
BELLTIFTO sy Vv a—- 2FEOMENEL SAT
Wz BIRC D 2~ R FE O RES 1 ERR 8
Eho253.4 V) S 7> yREHIEE NAD
HRBE->TWAY, 3 L= v idhiRSEYE LT
BEEL, ¥ F VI /B, 84+ vFF LU vBaE~
DOR# L NAD BEEDHRHBHHE DN A ICHIB L T
W3, BRIHAEIO F ) 7+ 7 > v RED, BR
BELEYPRFO AL FEVE Ly ORBEZFCTE /
VYBEET B * X L= Y REEMERD FR~RER
TORBEREL b LS L2~ s
RENICIE + 2 L= Y REEYHRPICHEMLTO S 2
FoA FER58E, H50VEITHE, -BMERTIZ
BRARBEETCEE 5 » P STHRBERET 381 v 2
Y Y MESSHEEIEH LTV I ENBEREATL
BN xS, AL TN Y VEBRES o FTIR
FFPE s BO NAD BOR/DAEI ST L 348 iz
T %/ ) vEEETOMETHRERECHET 2
EMELT, 84+ v+/ ) vtk 2ERNGBEE
B R4 b L U BBIC & BRI I 5
S5 BN oM, £ B A REBREICK B BR
OBITEHERDIEELH A%, CokdScEs Y
VIGEEE S BB ERRORECEELTVWA T &
BRISATHIHE, 4V 2) YHbicwhin 28284
BEZTOBMII20TRINETHESATHE L -
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. BESEEX L= vRBEYOSS, $2 L=V
B, #+Y L VE, 8- X VFEFLIVER, XN
CSUBBA R Y RUMEREBET AL EHLAK
L2920 A, GHEAETEC NS BTERL
SRR B E S, S50+ 2 L YREBEYO
3B, $F ALY VBERBVTA YR YR RIET
FRERNLAER. 27 LoV BE, (1)5BA4
KA TRMERRED 4 v 2 ) v A2 IR s & 2 fEH
(D4R yESGKBEARETIEREEL
TWwWaEEL SN

LIATH*F ALYV EEE+RA L= v ORIRKRBEY
ELT, BERBHHE ATV AMETH 0, 5
Y PTREO—RIZ S vy EBELTHFF L OLY
Yyyve LoRbicHiftshal LMot 3
28, C DI ARIRBETICIR S v 2 Y Y ER
SIRE A, -F. 2D Y EEIRER (2D 0kL
L~ bATHE2DICHL, $FALINLTY v id
' EDEBEHAMERRLICCVWVHETS 3
Ho, FFVIVBOAY R YAWEBFEELTES
B A . AERIhoEE 1 v 2 ) v (ZV-EA
A4VvZRY )DL EFL Y VEEEFL— L, AV
Z Y vz Z¥iree L1 -T S ERID SEBENBDT
HrHrLEZONS.

Lizs-T, #7Y vEi%EE-1+2 1= v R#lE
4 (¥R BEAATARREEEDOREICL 2L —
B A ) Y HMBERELDEBIL, &5
42 yEARBRERET ST LiIckhRENII
BHIKAD 4 v 2 vERORBDEL R T 5 L#EES
3. ok, SEOSH S E% VW in vitro
ERICTHOhIZEhAE:/ ) YEERt+2 L=
YREEHNO A v 2 v RETER G, BRE
BWiErn#s o b, 2704 FIREBRE, ERFCBG
22EDE 4 2 Y YIEED B\ IERRS O FRAEK
FEDlo2sLTELIONADTIHRLWDAEEbNT.
o, B, RARBRERELRTO+FR L=V
RBEYOHEMMEML TV 3 T ML s ¥, |
RHEERBFOREIC b + X L= YREBEWOBRESL
MEEL TV AAREAREI NG,

WekaIclES, WisH, WREEE- 2 B8, TERH
HigELORBER L £T. oG, WS, WERE
EO B ILEMERFEE, BAEHE, SRREES
Mk BREHMCEC RBRL LS. YT, FUEET
L HBEEEC L ERAESE—ELE  KUREHE.
T b ABEBBRCESCHILBLEYES. 50
BABEBENEEE £ L @RAEEZANE 1 IRKERL
CELELEL kg,
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Abstract

An improved collagenase-digestion procedure for the isolation of “intact” islets
from rat pancreas was discribed and the effect of kynurenine metabolites on insulin
release from the “intact” islets was studied. The critical step in this procedure was in
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the shortening of the collagenase-digestion time of pancreatic pieces.

In the presence of 20mM glucose, the islets isolated by the digestion of collagenase
for 10 minutes (10 min-digested islets) released a remarkably high amount of insulin as
much as 570-600 uU/islet/90 min. This insulin level was two or three times higher
than the amount of insulin released from the islets isclated by the digestion of
collagenase for 25 minutes (25 min-digested islets).

Somatostatin inhibited the 20 mM glucose-induced insulin release from the 10 min-
digested islets, but the inhibitory effect of somatostatin was not observed in the 25
min-digested islets.

From these results and from other available evidences, it was thought that the
“Intact” islets was isolated by the improved mild collagenase digestion method.

Using the “intact” rat islets, the effect of kynurenine metabolites on insulin release
was studied. Quinaldic acid and 8-hydroxyquinaldic acid, end-metabolites of
kynurenine, were shown to release insulin from the islets of rats. In the stimulating
effect of kynurenine metabolites on insulin release, both kynurenic acid and xanthrenic
acid were found to be somewhat less active than quinaldic acid, but L-kynurenine, 3-
hydro-L-kynurenine, quinolinic acid, L-tryptphan and quinaldylglycine did not cause-
the insulin release. Twenty mM glucose stimulated insulin release for the first 30
minutes (first phase) of incubation, followed by distinctly increasing release during the
sebsequent 60 minutes (second phase). Addition of 4 mM quinaldic acid to an
incubation medium containing 20 mM glucose caused an almost complete inhibition in
the second phase of glucose-induced insulin release, while the first phase was
insensitive to quinaldic acid. There have been many papers reporting the increased
level of kynurenine metabolites, such as kynurenic acid and xanthrenic acid, in the
urine of steroid-treated patients, pregnant woman and hyperthyroid rats. The present
results indicated that kynurenine metabolites such as quinaldic acid and 8-hydroxy
quinaldic acid caused the insulin release from isolated islets and inhibited glucose-
induced insulin release. Thus, it was supported that an exessive formation of some
kynurenine metabolites due to disordor in tryptphan metabolism was involved in the
pathogenesis of hyperinsulinemia or diabetic state.




