Experimental Study of the Influence of Massive
Pancreatectomy and Gastrectomy on the
Remnant Pancreatic Function
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R EYIBR B J: U BB FRAF MR RE 12 T T
SRR T 5 EBRAIMT S

GRKFEEME NFIERE CEMF B RRED
TT
(WEAI604: 2 7 4 HZAD)

BAEUREOBEREES L VEROBERSRICRIZTEES, TO%RMKIRA, 20%EkK
X, TO%RECIRIEE YIRRK % (B L EBRRUIZARES L 72, i‘“ﬁ"ﬁﬁiﬁé‘]7‘ F P& A3ER (intravenous glucose
tolerance test, IV-GTT) B & UEBIREI7 L ¥ =~ HHHER (intravenous arginine tolerance test,
ATT) »FF0, TS, £ >RV Y AWEEBS LU I L H I HUEEEMRERT 5 L L bil, BREED alde-
hyde-fuchsin Hf12 & D islet of Langerhans (5 &) OREAAGIFERE 21T o7, &7z, T0%KEYIRR
B AL L ERBICOWTIE, AR MY YEEEAT I IV-GTT (gastrin augmented IV-GTT,
gastrin aug. IV-GTT) %HMifFL, MRS L U4 ¥ A ) Y MWEEICRIZT A A MY v ORBERR L.
X &1z, BESLS USRS 13 pancreatic function diagnostant (PFD 3E) 12 & 1, WLINEEX * -triolein 3y
Bz & > THRET LTz, IV-GTT BEOFELIEESK (glucose clearance constant, K ) 8L U » A U v 8
4398 (total insulin secretion, SIRI) i3, T0%REGIRRE: b HLBRAY REFIZR Iz 7228, insulinogenic index
LD RELBERCHLEs»ZET L. 0%BEYIRE T, KE, SIRL LI T RTESHIET
Lz, 72, T0%BUISESURETE, TOSBIRBCHN KEZETER%E~RL, ZIRL LIZEE
WAETF L7z, UL, ATT B 74 o v A 0EE, BEAREIRRS & UBYIRGTiEER b by BT R 7
N, I BOREERSZORE L, T0%EIBRE TR, MWERE2E T2 EEBllErgg cRiEsn:
2%, UEYIRE TR, 5>EOEEINEETEbD TEEORER 2R . BYRRMAHAD 7B ER
R A LT W8, TO%RETRRE T o BT MW SR O R EE S BE & vz, BYIROHERO
gastrin aug. IV-GTT T2, i¥Eae, 1 v AV X UWEEL bICHA MY VEAR X DREBEASA SN,
—75, PFD SBATI, 70%, 90% & BEYIRRESEAT 21224 PFDfEIET L 7z, **!I-triolein HER T
TOYU LIRS & JERS DI LIRINAS IE B8 I fR7e iz A8, 90%BETTREIZ1E, ¥ -triolein D HEEHHMED
B & A IS S SEb 1. BYIRGHIERED PFD BB S & UM% I-triolein HERIE, TOWMEYIRREE & B3 2>
rr. UEOBRRED, BUREOBERELE, BUKBOHACELbAVWET T 04%57, BYER
BERRIC & > TS L U4 Y A Y VAMBEENET T 2B R ez, £/, TOREE L TBYIRCE
LI A AN VAIMET ORISR RE S Nz,

Key words pancreatectomy, gastrectomy, intravenous glucose tolerance test,
PFD test, gastrin.

R BTG I R T 2 EARBRE O HLBNES BOREIZZH 5 b - LBRERBIEEOE T 0 RH
i, ERLDMHREBELOBELRETHY, Tk L, ¥l efRreds LoMBE L L TERShD2H 5.
IR » BB OBEER TR EE & OBEEIC 0V TIRE Tabb, BONSBREER, BHET 2otk
BT E R, L, EER & AR O & HIIER e L @R BEE o CHRETS R TE DO, BEH
DIRERICITO NS & D R B DONT, BEMYER SRR RECYIRR L7z Bic i, ik oBERE S HIL

Abbreviations: ATT, intravenous arginine tolerance test; BT-PABA, N-benzoil-L-
tyrosyl-p-aminobenzoic acid ; gastrin aug. IV-GTT, gastrin augmented intravenous glucose
tolerance test ; IRG, immunoreactive glucagon ; IRGa, immunoreactive gastrin; 1.1, insulin-
ogenic index ; IRI, immunoreactive insulin; IV-GTT, intravenous glucose tolerance test;
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TRIERE 1 B BEYIBR D B 2 R R 5 120 TR
¢, ZAUS OREEEE RETT 2B R L E 2 O S
EOEl, HbwiE, HEEBEAEOEVWLEQE
AR T AENLBEBE L >TETWS, BT
Y, ERENCE I FMC L - TR YIBRE NS
BesRL %<, BEENIC L ERCHARRER->T
VAW U LA S, BYIROBEMNI SRS
RIFTHEIC OV TIREAFCHHI N TLR L,
22T, ERIRROEBRHRSE YLD EOLEHE
BB R R IR B IRA L S B T0%BEYIRR 12 B Ik
BINA T RERR O BRIFHERAE R, 70% 35 & U 90% 85
IR A D F N L L, B YIER O BREREA I
BRI T RE ARG LR, BRH2HMREEL
DTHET 5.
s & UBE

1. EEREND

K& 10 kg At DHEHERER R %2 B 72,

II. RBREFILDOIER

FIFET 24 BEEE R L L, THRE o+ isRMON £
BEUE LR TR CRERI2 U0k, BERILLD
FNEFNT0%, NBECIEA L LTz, 72, T0%EY]

R gFIE 3 530 2 OB YIBR (Billroth 1) #i04,
ERBEADUTOM<EELZ (E1).
I8 MAER

I8 T0%BUIBRA

B 90%MEGTRR A

IV TOQRECIRRIRE LB R

NS OEBAEFAMER, S BEE L, RO
LELIMER6EL Y UTOREZIFRIT: 10 8L
NI TNTRT LI

. REFB S L UFE

1. #REEIRAY 7 N U BEA#TEBR (intravenous glu-
cose tolerance test, IV-GTT)

24 R B th, HEEY ¥ S 2 10 mg/kg BT IEST
BREPEAL, REFIZRY ML E Y — 2 THRRE %
HERRL 7o, 7R U8B 0.5g/kg 2 253 THEAL, M
AR, BART®H3 4, 54, 1043, 1543, 20 41,
30 43, 45 43, 60 412 KERFEHR & D 1Tv>, 4°C, 3000 &
BTN % 578, BB L U4 R U Y HEDORK &
Ll MEEE SV a—R « 3o ¥—FH LD AlE
L, 1 AV vix¥4F+®Ry bstd4 >R Y ¥ RIA
Fy b 2K & 5 radicimmunoassay ¥
THRIEL 7.

G

\

\

Fig. 1. Schematic drawing of the pancreatectomy. The hatched area is resected and the

main pancreatic duct is left intact. A, 70% pancreatectomy ; B, 90% pancreatectomy.

IRS, immunoreactive secretin ; K value, glucose clearance constant ; PABA, p-aminobenzoic
acid; PFD test, pancreatic function diagnostant; P-S test,pancreozymin-secretin test;

2IRG, total glucagon secretion; SIRI, total insulin secretion; AIRI, increment of serum
insulin at 3 min.
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2. 7AF¥F=ARPER (arginine tolerance test,
ATT)

IVGTT LREEHE T W L-7 V¥ = »HEEHE 0.5
g/kg % 30 SR CAMERE L, HAR, FEARER 10
5%, 20 43, 30 4%, 40 43, 50 53, 60 SCHRMEIT - 72,
M¥® 1mliz>&EDTA-2Nal.2mg, b5 ¥a—n
500 Bfir 2 MZ, 4°C, 3000 HEzCIIE %2R 05HL,
30 k #1{k % B \», dextran-charcoal ¥ 2 & % radio-
immunoassay BT/ VA I 2 HIE LT,

3. MFEsvFrBLUMTA ALY VHIE

RIEE IV-GTT METTEED 7 F v $E & B w2 R0 L 72
Mm%, EEREMSE 7 v 728 & OLER R A
Y ISR, BRILE & CTHEO S8 T b
TRERBRREL, L7 vF U RE L RIARD®
JVvFrFe P RFERL, ANV ESAF Ky b
HOLTA Y rFyb AW, »Th b radio-
immunoassay i & D #I%E L 7z,

4. FRAMY CRREARFCBU 2REBIRGN T R Y
PEEREBER (gastrin augmented intravenous glucose
tolerance test, gastrin aug. IV-GTT)

TO%RELTIRR W BT 2N 2 72 IVEEIc D W» T, BIED
IV-GTT#2~4HBIC, FrSHRX MY > (AFL
BHBARA b7 1) % 0.2 ug/kg/min TREESTE
BEL, AR 30 B L D 0.5g/kg IV-GTT
BRATLU 2, 2B, RETROZEERRM B X UM,
A AV VHER ST RTCRIEIV-GTT ix#e L /-,
¥z, RRHCT B 7REAR S 57, 20 4%, 60 oo
HAMY Y RBELR.

5 . pancreatic function diagnostant (PFD &%)

24 5 [ # & %, N-benzoil-L-tyrosyl-p-amino-
benzoic acid (BT-PABA) 500 mg (PABA £ L T
169.5mg) ®&/S60g & & HIZEHFET ICROE
5L, 5% 6 HEOESREEWM L, &8, 6E
BRBE BB A T —F A2 EA LR A 100 ml

5

TEEM %17\, BT-PABA &57% 6 0L %
EUX ¥ 2 #Riz%E o7z, Rth PABA #E£ 2 Bratton &
Marshall D Smith Z2&E' I THIE L, ENExH
E L7

6 . PABA 3B

&% PABA 169.5mg % PFD #E » Eils 30377
TIZROKEL, B5% 6 M0 PABA R EIER
EEELI:, o8, ROFES LI PHEFEETAT
PFD BRIz HEU 7,

7 . "“¥1-triolein ER

24 FRHE AR [-triolein 100 xCi 2&/%> 60 g, #
V—7M2ml/kg & & HICEFTRE LS. BEED
FRREGE L, B R RE TR M % Well B scintilla-
tion counter THIE, ¥ I-triolein DHEFEhHEH K % R
Bz,

8 . BREBROREMGBENAE

LEERESRT LD b, 24 IFEHMARER, BE
& %= # 1t U Bouin & ¥ T B £ % Gomori ® alde-
hyde-fuchsin t 8 H &F ¥k & X b islet of
Langerhans (7 &) OREETV, Fiz BHIKEO 5
BRI D WTHRE L7,

HEEH RV IZ ANOVA THRED S 2, HX O
RO ELER I 1 student’s t RE R 72,

B 1

1. UK ORIFEADIREE - R ETBU%RO
.2

1. IV-GTT B MFEE D HERS

ZeRERFINAE (fasting blood sugar, FBS) 1%, 15
105+ 9 mg/dl, IT#£ 105+ 14 mg/dl, I 94+ 11 mg/
dl Th O EFMcEEZ IR L, 7, IVEED FBS i
11012 mg/dl THEEL OMICEE2R O Ko7z, —
73, IV-GTT MfTIRO MBEOHERE, 7 F VHEA
MTHISTERL b P 300mg/dl LA EDEEI

Table 1. Serum glucose concentration during 0.5g/kg IV-GTT
Serum glucose concentration (mg/dl)

Experimental Time after injection of glucose (min)

group 0 3 5 10 15 20 30 45 60
327x33 327X£27 297+22 2621428 241%£31 206%£39 169%42 156+38
Group I (n=5) 10514 348+23 327+21 288+t24 259%28 235+28 203+30 168*+32 142430
Group Il (n=5) 9411 303147 292+34 264%£21 251222 247X33 223+32 198+36 191+52+

Group IV (n=5) 110£12 353%£69 340+54 31737 295+£38 279£25 249+21 218%£21 194+10

GroupI (n=5) 105£9

IV-GTT, intravenous glucose tolerance test. Group I, untreated dogs ; Group II, 709 pancreatectomized
dogs; Group III, 90% pancreatectomized dogs; Group IV, 709 pancreatectomized and gastrectomized
dogs. Each value represents a mean=®S.D. of 5 dogs. *, p<0.01.
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Serum glucose concentration (mg/dl)

| | | | | | ]

o 10 20 30 40 50 60
Time after injection of glucose (min)

Fig.2. Serum glucose response after intravenous
injection of 0.5 g of glucose/kg body weight in
each group. The vertical bars indicate+S. D. of

5 dogs. ®——®, Group I (untreated dogs);
® ®, Group II(70% pancreatectomized
dogs) ; O (O, Group II(90% pancreatecto-
mized dogs); O O, GrouplV(70% pan-

createctomized and gastrectomized dogs).

EL, DURER T 2 —EEOHB R, ARtk 60

SOIMPEFMER, L b AFRIHEIZES v,

FrclBfs & CIVEECRES R L, MEEEEBIEEA

DL SN, UBEIVEEL 2T 242, [IETIR

AT 60 30 MPEE I3 142+30 mg/dl TH 3 D zxf

U, IWETIZ194:10mg/dl t EBESEXRL
(H2BluU#El).

2. IV-GTT BORLEFEE (glucose clearance
constant, K &)

IV-GTT MEfTRE D LB E MR 2 5 Lundbaek iz #
U, 7P UBER®RISOMBEN 25D 1530
WCET B FR (1) #3Kk ), K=0.693/tx100 DX & b K
EEEHUL, KMEX ITFE1.6840.37, IME1.442
0.33 THEFMICE2ROE VA, MFETIX 0.7710.20
EIBBIUVNECELERCEERERL: (207
1p<0.01, p<0.05). —7, IVE:D K Kt 1.010.21
THERELETERERL, [HroMcxEE:s
2o (p<0.05, K 3).

3. IVGTTHEE®D 4 » A Y > (immunoreactive
insulin, IRI) 43-WARE

1) IV-GTT HEfF8O IR SMBRIE

IR IRIG IBE 11+ 7 £ U/ml, IEE 11+ 2 U/
mLIEE7 £ 2 yU/ml THY, BRUBREOHWARL L b
KRRETERAZASNS b, HKTEREEERED
ol =7, VEOEERIRIWZI L5 4U/ml T
HY, L OMIEEIEDEL oL, TF VHAR
HBoMmd IRTIZEFHLE D 30 TIHEMERE L ARTH

Glucose clearance constant (K value)

1.0 2.0
1 1
Group | ® @ 66 @ 1.68%£0.377
Group 1 ® @ 1.44+0.33 * -]
x K
Group I ® &0 60 0.77+£0.20 — —J
®
Group N ® ° ®o 1.01+0.21 -

Fig.3. Glucose clearance constant (K value) after intravenous injection of 0.5 g of glucose/
kg body weight in each group. Each value represents a mean=*S. D. of 5 dogs. *, p<0.

01; **, p<0.05.
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LIehs, 20#BEH2 L, IBTRLBREERL,
ROTHETH Y, HNES L FIVETE EbDTER

BEELL M4bsLU%2),

2) IV-GTT MEfTh§D IR B E

IVGTT B 2602 TOEBADIRI DK
0, v%bb, IRIBIHWE (total insulin secretion,
SIRD =¥ 2 &, 1 82772120 xU/ml, 118
174£53 £ U/ml it L T, MEETIE 91419 ,U/ml &

70—

60—

50—

40—

Serum insulin concentration {MU/m1)

i-l--‘l

20 30 40 50 60

l
1
i
l

Time after injection of glucose (min)

Fig. 4. Serum insulin response after intravenous
injection of 0.5 g of glucose/kg body weight in
each group. The vertical bars indicate£S. D. of

5 dogs. @ ®, Group I ; @ - ®,
Group Il ; O——0O, GroupIll; O -~ o,
Group IV.

ERHZET 28072 (p<0.01), £7=, IVEETIZ 92+
4pU0/ml EINBCZLLLEBEOETE2RLE (p<
0.01, B5).
3) IV-GTT MfTH® IRI FIH 5 & B X O insu:
linogenic index
IRIVIBIS W E (7 ) YHERH® 3 2281 2 IR
&, AIRD B & U AIRID % &7 3 20 MEEsmn
& (ABS) TBL (AIRI/ABS) insulinogenic index
(LD #EHU, AIRIIZ I8£37.8+£17.2 xU/ml,
11 E¥ 18.2+9.1,U/ml, W F5.0+1.9,U/ml T %
, T8, NERCHLIBECOETHEE CH -1 (%
n%n p<0.01,p<0.05). —77, IVB®D AIRI 12 6.0+
2.6 xU/ml TIBHSEVERRL, HEICHKLEED
ET =R (p<0.05, F6), H72, L ITIZI#H
0.1800.050, IIH£0.066=+0.015, HIHE0.02040.007
ERBEICEREERRD L (p<0.01), IVEEO L 1k
0.024%0.009 TH Y, [NFKERBEEDET2RLE
(p<0.01, 7).
4. ATTE®D 7 V% 7> (immunoreactive gluca-
gon, IRG) 4ribgE
TNHFZEARIO IRG 1, NS £ CIVEETR D
ETERAZ2RT L EHMICERERED b7, —
7, ATTEO IRGHE 222 L, 7AL¥= AR
HEDEBEE HIRGIRERL, 20~30 S TIEMEICE
L, 7hVFo AR L &b S8R 2 — Dt
e E, EATIEE 30 S TIZAEICE L. IRGIE
EOFHTE, 18194 pg/mlTHbY, 118137 pg/
ml, I 122 pg/ml L@ WERIIC H > 72, F12,
IVEEDTEEIX 139 pg/ml TIEEE 4 <, WEFD
IRGHB L IZIZEBED/SF—> 2R L7 (F8),
ATT BT 2 &FEED IRG O, T4hbb, IRG
R43ILE (total glucagon secretion, SIRG) % EH
T2 &, [B898+97pg/ml, I1E£803+39 pg/ml, Il
FET33L16lpg/ml ThH Y, EEIREDOHEKICONP
PETER2RT L ESHHMCEEZIR 2o 12,

Table 2. Serum insulin concentration and total insulin secretion during 0.5g/kg IV-GTT

Serum insulin concentration (xU/ml)

Time after injection of glucose (min)

Experimental SIRI
group 0 3 5 10 15 20 30 45 6o  WU/mD
Group1 (=5 11+ 7 49%21 47+19 40+18 33%15 31415 27+11 21+9 18410 277+120
Group I (n=5)  11% 2 30%11 27+8 2246 2046 1946 1846 15% 5 14%6  174£53
Group Il (n=5) 7+ 2 1243 1243 112 11#3 113 1042  9%2 8+l  91£19
Group IV (n=5) 9+ 5 1547 14%8 13%7 1146 9%4 94  gk2 72 92+dd

= IR], total insulin secretion. Each value represents a mean+S.D. of 5 dogs.




BT 5 & B VIR O BreREREAE 1o B T 2 RERIORTSE

XIRI (XU/ml)
0 100 200 300 400
| | | J
Group | 1 |
l— L 2 I 277 +120 -
(n=5)
E Group [ I__‘__I 174153 &
(n=5) -I
i ¥ »
: Group [ H 91 +19 _l |
(n=5) J
Group V 92+ 44 |
(n=5) l |

Fig.5. Total serum insulin secretion (SIRI) during 0.5 g/kg intravenous glucose tolerance
test (IV-GTT) in each group. Each value represents a mean=+S. D. of 5 dogs. *, p<0.01.

AIRT (AU/ml)

o 50 100

f |
Group |
37.8%£17.2
(n=5) l l “
Group [
}-—0——‘ 18.2t9.1 ¢
(n=5) 1
&
.

Group I J*
(nes) H s.0t1.9 e
n=
E Group N J
1 H 6.0t2.6 .
(n=5)

Fig. 6. Increment of serum insulin concentration (AIRI) at 3 min after intravenous injection

of 0.5 g of glucose/kg body weight in each group. Each value represents a mean+S. D.
of 5 dogs. * p<0.01; ** p<0.05.

Insulinogenic Index (I.I)

0.1 0.2
| |
Group | ® o0 ® o.woto.oso-l
1.
J ]
Group [ o. e o o.oe’:s::o.ms.l
*
. J
Group I [ X N} 0.020t 0.007 .
)
®
®
Group N o ° 0.024£ 0,009
®

Fig. 7. Insulinogenic index (I. I) at 3 min after intravenous injection of 0.5 g of glucose/kg
body weight in each group. Each value represents a mean+S. D. of 5 dogs. *, p<0.01.
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%7z, IVEED IRG I3 732196 pg/ml TII#E & DRI
EExRokpols (F3).
II. HEOBR S & UBUIBRKOWRERE, IRI SibE
RETHRMY OB
1. ZH M P £ 7 v F >~ (immunoreactive
IRS) B S UV ZEBERIDFF XY >~
(immunoreactive gastrin, IRGa)
ZERERFIM S IRS &, 1 8% 171+31 pg/ml, [18 193+
65 pg/ml, I 190+44 pg/ml Th H BFEMIcE 3%
<, e, IVEETIX 141£67 pg/ml TIHEZHLL % ——

UEBZEEER L (p<0.01, E10).

2 . gastrin aug. IV-GTT B0 MEEEHER & K&

TRIAALY % 0.2ug/kg/min DEE THE
HEATO IRGa DR E A 27280, 7 F 7HIEALS
5¥, 20 43, 60 SHCIRME T - 7R, Z0F 1D IRGa
i, 118+46 pg/ml, 116+24 pg/ml, 9730 pg/ml T
»HY, wEROmDS IRGa & 100 pg/ml #iZ I HE-h
Tz,

secretin,

BEBOEACS 2 b, MEHICEEZRIE DL -7 (K
9), —%#, R IRGa v, 1 # 49130 pg/ml,
11352429 pg/ml, IIEf 49+25 pg/ml & SEERICE -
3 I
RO, oTHS, IVEETIX 7 + 3 pg/ml LIt S 200 |—
2 ®
-
2
L
p ®
3 3 L
= a
: g
3 @ -
: § 100
g s 4
H o
g 0
] k|
3 &
Y &
: ,
n I Arginine infusion /
L | ] ] | | ]
o 10 20 30 40 50 60 o
-
Time after mtart of arginine infuaion (min) oé
)
Fig.8. Serum glucagon response -

after intravenous infusion of 0.5 g of arginine/kg
body weight in each group. The vertical bars

indicateS. D. of 5 dogs. @ ®, Group I ;
"""""" ®, Group I ; O——C0, GroupIll; O
O, Group IV.

Fig.9. Fasting serum secretin concentration in
each group. Means®S. D. are shown. Statisti-
cal significance is not observed.

Table 3. Serum glucagon concentration and total glucagon secretion during 0.5g/kg ATT

Serum glucagon concentration (pg/ml)

Time after start of arginine infusion (min)

Experimental SIRG
group 0 10 20 30 40 50 0  (og/mb
GroupI (n=5) 84+14 103£11 137£8  194*26 149+30 125+33 105122  898+97
Group I (n=5) 8021 104£25 13720 134+20 131+12 120+8 96114  803+39
Group Il (n=5) 63+17 103+£33 122%33 120%23 117426 102£23 10725 733+161
Group IV (n=5) 70£14 100%=21 139%£30 125%50 115%48 9841  85+31 732196

ATT, intravenous arginine tolerance test ; SIRG, total glucagon secretion. Each value represents a mean
+8.D. of dogs.
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00— IVEESBRIZ D\ T, BUED IV-GTT #E4ThE & gastrin
aug. IV-GTT B0 MBHEHR % A —& THET 2 &,
7EURARNECIAAEMICEERL Y, FR b
_ U DRHRIEAICE 5T FBS RIZL A F BB S S
ol Zl, AFEOMBEMEIIFEA®RED 3~5
SCTEMEICE L BB L -, T8 2B S okl
THE, SEP2EEIVCTT 0ACHERTL, B
sol— @ L L D 3EAI gastrin aug. IV-GTT OFHEETH D —
EDMEAIZERD o7z (R 11), —H, B IV-GTT &
THOKE2R—-ARTHET 2 &, 5FED 4 E»
i gastrin aug. IV-GTT THEE%RL, FR LY viEE

. EAI & D WREEORBEASBED St %8, K
EDHKBEZED %5 5% NO-4 REFHIV-GTT o 8

[ WTEHEE L 5 & L THEEOET LTt 7 0T

o o Hotz (F4).
o (=]
% \% \%
- & @

3. gastrin aug. IV-GTT D IRI 39085
Fig. 10. Fasting serum gastrin concentration in

Fasting serum gastrin level (pg/ml)

1) gastrin aug. IV-GTT HifT8ED IRI 30K s
W IV-GTT T7 ¥ vHEREID IR] 28T 2 &,
5889 39A T3 gastrin aug. IV-GTT O F TEE%:

w7z, Hi u — =5
each group. Means=®S. D, are shown. *~** p< T L7 =D ZvHE'CVi{&TETC b0 —E DRI ED
0.01. Shzdhol, 7P UREAKRKO IRIEBTIX, 56

No-1 No-2

&
<
o
T
T

w
<3
o

n
<
=)

I
13
Q

0 T Y SN Y U N U SR IS |
0 510 2030 60

3, < - e 1= N
Serum insulin concentration (pU/m1) Serus glucose concentration fze/at)

Time after injection of glucose (min)

Fig.11. Serum glucose and insulin concentrations during IV-GTT and gastrin augmented
IV-GTT in 5 dogs of the grouplIV. Gastrin augmented IV-GTT is performed by
continuous intravenous injection of gastrin. , IV-GTT; ---------, gastrin augmented
IV-GTT.
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5

TANTHIV-GTT & & 3 CIEM@ICEL, BB T DHTEMEERL, ZOEIZIV-GTT O 1.4~2.64&
BE—D/8F —> &R U748, IR IEE %R — & TH THhot: (F5)., 7, L1 TLREBECSET~T

Y3 e, 5ETATICE VT gastrin aug. IV-GTT gastrin aug. IV-GTT THE%2RL (X6), #R}

OFEVEEERLE (K11). D DOFREACLD 7P B AR%O IRIFHS
2) gastrin aug. IV-GTT ifT8FD AIRL L 1, B & WHOWESTED oz, —H, SIRI TR S5 BET45H

U SIRI Tgastrin aug. IV-GTT® 5 »#IV-GTT & ®
AIRI i 5 BT R T BT gastrin aug. IV-GTT LI~2.0f L @fExER LI (RT).

Table 4. Effect of gastrin on the glucose clearance constant

Glucose clearance constant (K value)

Dog No.
Method 1 2 3 4 5
IV-GTT 0.09 1.15 0.99 0.69 1.26
Gastrin aug. IV-GTT 1.54 1.50 1.06 0.60 1.40

Gastrin aug. IV-GTT, gastrin augmented intravenous glucose tolerance test ; it is performed by con-
tinuous intravenous injection of gastrin in 5 dogs of the group IV.

Table 5. Effect of gastrin on 41IRI
AIRI (xU/ml)

Dog No.
Method 1 2 3 4 5
IV.GTT 5 5 10 3 7
Gastrin aug. IV-GTT 13 11 15 ~6 10

4IR], increment of serum insulin at 3 min during IV-GTT.

Table 6. Effect of gastrin on the insulinogenic index

Insulinogenic Index (I. 1)

Dog No.
Method 1 2 3 4 5
IV-GTT 0.02 0.02 0.04 0.02 0.02
Gastrin aug. IV-GTT 0.06 0.04 0.06 0.03 0.03

Table 7. Effect of gastrin on SIRI
SIRT (1 U/ml)

Dog No.
Method 1 2 3 4 5
IV-GTT 77 61 153 46 122
Gastrin aug. IV-GTT 143 94 152 91 133

SIR], total serum insulin secretion during IV-GTT.
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. BREEORIERBFIRER KO EFICRI N, SWEK2E T3 E%BMlilans
aldehyde-fuchsin #112 & 3 5 B ORIIEMBFE Y BUBRESNZ(BHIBLIU2), LaL, MIETH
mfE LR, IETE IR, >BRBEEY 7BORENEET, BT OSMERZEbD T

Photo 1. Histopathological findings of pancreatic islets of the group I. B cells with
secretory granules are observed abundantly. Aldehyde-fuchsin staining. X 300.

Photo 2. Histopathological findings of pancreatic islets of the group II. B cells with
secretory granules are observed abundantly same as the group 1. Aldehyde-fuchsin
staining. X 300.
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P, LHhYWAREEROREEEL, EFE BN {2 o B Ml SR AR 2 2 L 72 L,

SrRBYBRO LN (BERSI), —F, VHTRS MEFCEE A2 LR OREIBETH -2 (BE
BOWEBEIER RSN T2 00, TEICHL 4).

e

b g i Fley

Photo 3. Histopathological findings of pancreatic islets of the group IIll. Degeneration
of pancreatic islets is marked and severe degranulation of B cells is observed.
Aldehyde-fuchsin staining. X 300.

Photo 4. Histopathological findings of pancreatic islets of the group IV. Secretory
granules of B cells dedecrease compared to those of the group II.  Aldehyde-fuchsin
staining. X 300.
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V. BB ORISR & Ui LRINEE
RIFTEUMROREE

1. PFD &8t

BT-PABA 500 mg (PABA & LT 169.5mg) &5
% 6 B PABA JRAPEUNEEE, TH#E71.414.9%,
13 42.025.6%, IIEE23.6+9.9%TH Y, BYIRE
RS LEEOET 230z (Fh2h p<0.01), —
f, NBELIVEEL BT 5 &, IVEED PFD{E I}
40.8+6.6%THD, MEMZEEEZ2RDL» o2

(K12).

2. PABA #E

f4 PABA 169.5 mg # 54 6 B8] © PABA R+
BRI, 13£82.04.8%, 113£80.8+5.0%, LI
69.6£7.7%THD, IHEBIVCIMCELIIEETR
PABA BERDETHEMZ RS 2. —77, IVEED PABA
RAEIREE 77.0£6.0%TH D, B rOMIES
Fvirot (K13).

3. PFD/PABA &

EES U BEAE LAY PFD BRER - RIE 8 2 4t
T 5 7%, PFD/PABAXI00 % B+ 53 &, I B
86.5+1.4%, I1E£51.7+3.5%, II#E33.1+£10.5% T
By, SHMICEEEZEZ2RD (202 p<0.01, p<

1001—

50

Recovery of PABA in urine (%)

Fig.12. PFD test in each group. Recovery ot
PABA in urine for 6 hours after oral administ-
ration of 500 mg of BT-PABA is calculated. A
mean=*S. D. of 5 dogs is shown. PFD, pancrea-
tic function diagnostant ; BT-PABA, N-benzoyl-
L-tyrosyl-p-aminobenzoic acid ; PABA, p-amino-
benzoic acid. *, p<0.01.

0.08), —75, IVE® PFD/PABA {HiX 51.7+6.8% T
HONBEEOMICERTD Mok (K 14),

100 —

50 —

Recovery of PABA in urine (%)

Fig.13. PABA test in each group. Recovery of
PABA in urine for 6 hours after oral administra-
tion of 169.5 mg of PABA is calculated. A
mean*S. D. of 5 dogs is shown. *, p<0.05.

100r_

[ masabbons f aund L dagy |

50—

PFD/PABA (%)

Fig.14. PFD/PABA value in each group. A
mean=*S. D. of 5 dogs is shown. *, p<0.01; **,
p<0.05.
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Pecal excretion rate of*I-triolein (%)

Fig. 15. Fecal excretion rate of '*!I-triolein for 72
hours after oral administration of 100 £Ci of *]-
triolein with 2+S. D. of 5 dogs is shown. *, p<
0.01.
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131 triolein 100 £ Ci # 5% 72 Ref O EE P HR R
W, 182.5+2.2%, II8£5.3+2.1%, M 15.5+
2.5%%, MEECK I, IFECHLE>pEEERL
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Experimental Study of the Influence of Massive Pancreatectomy and Gastrectomy on the

Remnant Pancreatic Function
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Abstract

The remnant pancreatic endocrine and exocrine functions were studied in mongrel dogs,
prepared by 70%, 90% pancreatectomy and 70% pancreatectomy, together with gastrectomy. In
these dogs, intravenous glucose tolerance test (IV-GTT), intravenous arginine tolerance test
(ATT), pancreatic function diagnostant (PFD test) and !3'I-triolein test were performed. In the
group of 70% pancreatectomy with gastrectomy, IV-GTT was performed by continuous intra-
venous injection of gastrin. Islets of Langerhans of the remnant pancreas were examined histo-
pathologically by aldehyde-fuchsin staining. After 70% pancreatectomy, glucose clearance
constant (K value) and total insulin secretion (ZIRI) during IV-GTT were not different from
those of the untreated group, but insulinogenic index (I. I) decreased obviously. After 90%
pancreatectomy, all of K value, ZIRI and I. I decreased significantly. In the group of combined
gastrectomy, compared with the group of 70% pancreatectomy, ZIRI and 1. I decreased signifi-
cantly. In the histopathological examination of islets of Langerhans, B cells with secretory
granules were observed abundantly after 70% pancreatectomy, while after 90% pancreatectomy,
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severe degraculation of B cells was noted. Furthermore, in the group of combined gastrectomy,
mild degranulation of B cells was noted. On the other hand, glucagon secretion during ATT was
not different from that of the untreated group even after massive pancreatectomy and gastrec-
tomy. In the group combined with gastrectomy, both of glucose tolerance and insulin secretion
were improved by gastrin injection. The value of PFD test decreased according to the extent of

pancreatectomy. In *3'I-

triolein test, fat digestion and absorption was normal after 70% pan-
createctomy, but disturbed after 90% pancreatectomy. On the other hand, gastrectomy had no
influence on PFD and '!I-triolein tests. From these observation, it is concluded that the pan-
creatic function after massive pancreatectomy is impaired according to the decrement of the
pancreatic tissue, and the combined gastrectomy has more suppressive effect on glucose tolerance
and insulin secretion. It is further suggested that the decrease of gastrin secretion is involved as a
factor of the disorder in glucose tolerance and insulin secretion after pancreatectomy combined

with gastrectomy.




