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AR TN GRUIHT) 1 Latarjet (19224F) )12
D HEHEBOFMRE L THBASRTUE, 2D
WRIMZ &Nk s, HLHEE O d 2B
MR & o7,
bhbhix1965F & 0 +IBIBEE T LU TEIRKN
AT TRVIERTT (DUT,  SFERUIFMEIN) 21T -
T & 7298, 19674E X D Gillespie 52 DHEIE L 7-FHk
YT & G U < ZHBRE 3 2 KM O &
Hed, BRI OZ 0, SEIRETEE Ry
MR (BUF, BRI 475 &5
Wi o Tz, BERCTFREANTIE S SRR & M IRR R
PEEEELTCWLY, KEMROZE L7
BEAORY (BLTF, Pcell) &4 R MY ELAME (LT,
Gcell) BB ED LI CELT I EWI Z IR
GRS b fotz, Z DEOFFRD T P-cell IZEREET
%, 7z G-cell 1Ttk 6 oA HE L D BEEETLE & kT
B (hyperplasia) ® £7- L, EEESWRIG L BT A
PO YVIfEE L TAHASNE Z EBbhoTz, Z0%D
<1995%F 9 B13ASZH>FIREE R | i #—
T410-22 BEEHAEFEREERMLI29 JERE
HERERERA R

i

nbho i, BRYIFRMEREO P-cell & G-cell DZ
bk, #fik7~8FEHDEFICODWTHRFTLTEY,
Ao IIZ0OF s Wi Z L 2HEL
7o, FEROEHBIE, FRUIFMERMER20E L LEE
L7z 6 FEHIZ DT, BRI EH 2T S
P BEENELERE L, AROFHE2T5 2 &
Zhb,
WREHE

1. X

SRIFII72FF10H X V1976 FE 4 HE TD 3 HE 6 0 F
DO, BYRYTNC & 5 K EMIRREERED'OC vagal
type LHIE & h, FEHRUIHWEAT ST S N+ 38
IR 23RO, 20~22F B8 L 27z 6 fEFIT
H5. AT TRTEMT, ERIF45~T5R, F64.5
BMThoilz,

2. Fik

O AHEMIRE

(1) EosribsREraaE

BT UEERE & LT, BRRERTER 1BMO
e & (basal acid output : BUF, BAO) B &
U7 b IAHA MY »img/kg B 1 KRB O R SERS
WE (maximal acid output : AT, MAO) ZHEL
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7o, PRRIIRIEH105 2 L2, 6 fT- 7.

(2) BASWHERERE

BASIBRERE L L CEEROBY A LY >
(basal gastrin : BLF, BG), A= % X GREEO 4 X
YU RS (testmeal stimulation-integrated gastrin
response : LAF, T-IGR) BLUA R Y v &RED
A A MY YRIG (insulin hypoglycemia stimulation-
integrated gastrin response : BL'F, ILIGR) ##lEL
7z. AH = ¥ XX Campbell’s Beef Broth 150ml % &
OB E Lz, A1 YA Y vidka—=U Y R 0.2u0/
kg #AEBEHEKC & UEHIRNICIR S LTz, kB Mg
AR MY OHEIZER CIS-RIA kit 2T iTo 7,

(3) REERTIE L D »7: BASIERE DS

EFERRBBMIMEIC LY, KRR EBEL S
BHL, zhZhoBE T, BAO, BG, T-IGR 8 & ¢ - IGR
ZDWTHE LT,

© HEENHRE

(1) P-cell B & U G-cell DEFZHBIE

BNESERITRC, EIcE Y SRR L o P
cell IDOKEER %, MPTRIES/NVE THgF I8 & © 2~3
cm HHER & D G-cell HORBER 2R UEER OB
e Ul &5 —MOERT, WH T F AREES,
10, 15, 2053 Hiz G-cell RID KL % E20 U EBEB O
Bk Ule, RBRIEERS L CBEZRIUTOFIET
fTolz. ThbLBRIBRFIIL, B/ Vy—L 7
VFEF (pH7.2Y EEER) T2 BEREE L.
DEW RS ) —VRFITHiA L, EPOKS12¢/aE
L. @8 L7 ay2izs7u b—a (MT-5000)
TEYIL, FEEEY 7 = — W TlOSEREs, T4
MM (SATOERE) L. EX0BRZEIEEREE
JEM-1200EX ZFiv>, NEBHESOKV TfT- 72,

(2) SEENREEBLE X B G-cell DEIE

DAKO #tOHE* v b % v, peroxidase antiper-
oxidase method (PAP ¥) 2 & D &t 171y,
G-cell DB R{To 7, T4bb, ARz X VERL 12
ww Y CEENT T 4 VYRR, T7FF—¥E20
mg/100ml PBS 2 T, PBS 2T rinse %, 0.3%
H.O. /il methanol 12 TALE L 72, = ¥z Tap water
B & U PBS 12 T rinse #, rabbit antihuman gastrin
& RIG &+, PBS 2 T rinse #, swine anti-rabbit IgG
L RUG & ¥z, PBS Trinse £, X 512 PAP L KI5 &
¥, DAB &% /1T, & 512 tap water 12 T rinse &,
Mayer’s Hematoxylin i T %17, Bik, B,
A, XENCEHEL.
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® BEORE

B IBRERE 21T > 72 6 FEFNICIT LTI, BT
bo THREOHWE &L < HAL HE L5,

@ frEHE

EREE ST N CEE L EEREETh b L, B
5 7- data OFEFHLEIL, paired T test i THWEL,
fERED 5 KU TOB/EE2EREDD L L1,

K &

O &zt

(1) ERUTSR MR R R B 0D B 4153 Wi
BE

B KA SR B AT R AR B RE B © BAO 130.80 %
0.70mEq/h, MAO 1X5.7+5.4mEq/h &, 787z Ehas
LTEEZEEZRLTV, BBEEZZFhZTh
78.2%, T5.8% L BRIFTHolz, BBAOB L U
MAO OfffaRHloBEBERE, M1 vATEAFN
80.0%, 76.4%, 3DHATFh*h88.6%, 76.8%T
Holz,

it % @ basal gastrin ¥ £ U TIGRIZ #h Fh
106.3+37.2pg/ml, 6.76+3.75ng min/ml & HE X
EEERL, @AY VIER BT 2EH 5% < 3B
Hohiz, 35 MEO FIGR &, MR L 5
EERLI-, BEERRD >his -7z (Table 1),

(2) HEBSWE XD A7 BN REEEORET

ESI % MAO #31.0mEq/h LA F OEESEE 3 1 &,9.0
mEq/h U EOEEER 3 Flic 5L, BRSNS IEEEIC
DLTHRE Uz, KEEEE L BB ORI TId, BAO,
basal gastrin 8 X ULIGR e BEZE D >
Mol dd, T-IGR X & B E T9.81+2.90ng min/ml
&, [ERERED3.17+1.04ng-min/ml & B L THE I
EfE%R L7 (Table 2),

% BIEBE & mBREOWRTO MAO X, ZhZh
15.7£3.3mEq/h, 31.3+9.4mEq/h ¢+ BEEBEECTEME
ThHol-d, BEEIZFEDONLHoT:,

Table 1 Gastric endo and exocrine function before
and after SV+P

‘ BAO | MAO BG TIGR TiCR
(mEg/h) | (mEq/h) | (pg/ml) min%ml) min%ml)

Before 3.7 23.5 58.0 1.00 0.76
operation +1.9 +4.3 | =*5.1 +0.28 +0.19
After 0.80 5.7 106.3 6.76 1.55
operation | +0.70* +5.4*

+37.2**| £3.75** | +0.89

*p<0.01 vs before operation,
**p<0.05 vs before operation
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Table 2 Gastric endo and exocrine function 20~22
years after SV+P

||

] T-IGR I-IGR
BAO | MAO | BG 1 i
Case (mEq/h) | (mEq/h) | (pg/ml) m(i?ﬁml) m(iqul%ml)

1 0.09 0.29 85.0 2.30 0.42
2 0.40 0.33 71.3 4.78 2.09

Hypo-
secretor | 5 _ 1.10 0.89 150.0 4.05 1.88

T 0.53 0.50 102.1 3.17 1.46
© £0.42 *£0.27 | £34.3 | £1.04 +0.74

4 0 9.1 93.5 5.7 0.60

5 1.20 9.6 165.0 11.4 —

Hyper-
TR 6 1.98 13.9 73.0 12.3 2.74
1.06 10.8 110.5 9.81 | 1.67

av. | 1+0.81 +£2.2%  £39.4  £2.9** | +1.07

*p<0.01 vs hyposecretor, **p<0.05 vs hyposecretor

Fig. 1 Electoron micrograph of parietal cell in
hypersecretor (Case 5).
Cavities of intracellure canaliculi, and both num-
ber and length of microvilli are maintained on a

level before the operation. Magnification: X
5,400

@ FREENIRE

(1) P-cell DEFERIRRE

P-cell DEFMRE CIIERRE L ERFOHT, ®
BERIENREY sz, ThbbEERED P-cell
ik, MBI IHE D NRERAAIX % <, microvilli D&
XDHB RN TV (Fig. 1), ZhicxtL CEEEE
@ P-cell i2, AN 73 W0AHE O WRER X, microvilli ©
EX L BOBAY B L URTNIOILANEIL->7 (Fig.
2). ¢ B tubulovesicle, mitochondoria @ B # 3,
matrix density ¥ & Uf cristae iZIZ—EDEALAS A &
nighroiz,

(2) G-cell DEFRAME

R K RE R R SR MU P T AR B R R BE 1

B#saiE 288 129

Fig. 2 Electoron micrograph of parietal cell in
hyposecretor (Case 3).
Cavities of intracellular canaliculi are expanded
and both number and length of microvilli are
decreased and disarrenged. Magnification: X
5,400

Fig. 3 Electoron micrograph of G-cell in the case
of hypergastrinemia (Case 6).
Conspicuous hyperplasia of G-cell is observed.
Magnification ;: X 3,600

+ B

G-cell DEEHRH TIXEA A MY VILEDOHF I
&Y, BEEHHEELSTED Sz, BAA MY ~I0
fE 2R UIERD G-cell DEEER T, BEHE 9 E
D G-cell BEEL TH Y, G-cell hyperplasia ZiR L
w5 (Fig. 3), —H, A M VESEEHHEAT
»oERITIE, G-cell hyperplasia iZ& &g o
7z (Fig. 4).

(3) AIH= & RHIBEFD G-cell DEFEME

Wit = F ARIBEFO G-cell DEENME TR, G-
cell IZF#20EMU LBRL TH ZORIGERED T,
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Fig. 4 Electoron micrograph of G-cell in the case
of normogastrinemia (Case 1).

No G-cell hyperplasia is observed.
Magnification: X 4,500

; L WUy

Fig. 5 Electoron micrograph of G-cell stimulated
by test meal (Case 5).
Release of Q shaped eminocytotic granule
(arrow) is seen. Hyperfunction of G-cell has been
maintained more than twenty years after SV+P.
Magnification : X 37,500

=5

HRRENCZHEON A M) UESHENLIED S, &
EEHRREE I Q BBOSWE 2R L Tz (Fig. 5).
(4) NBENFIEHBE I L B Geell DEE
RERETHEA A M) VIMEDOEEIZ L D Gcell
DOREHIHEDTED SNT, TROBEFA MY >
MAEREFT, WP EIZSHD G-cell BE I E S
NTHBY, Geeell hyperplasia 2L T2 Z &b
oz (Fig. 6). ZhicdtLT, H#&R MY AENIES
PN TH - IEFITIE, G-cell IZMIFIER Lo AL
TWw 3721 T, G-cell hyperplasia #RL T\vs7 o
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Fig. 6 Immunostaining finding of G-cells in the
case of hypergastrinemia (Case 6).
A lot of G-cell are observed on the pyloric gland.
Magnification: X400

Fig. 7 Immunostaining finding of G-cells in the
case of normogastrinemia (Case 2).
No G-cell hyperplasia is observed.
Magnification: X400

7z (Fig. 7).
z =

EER YIS MR 52 R HARERE B D B NS5 I A8 12
B3 2@mE 3Pk, £, REEDBBREShZD
ATHD, BEBEENICB T L EXYIFHEMHTE D BAO
B XU MAO OBEEERIIZNENTS.2%, 75.8% %,
MR20FEUA LBB LI HETH, NEEDHELRAC LS
I BIFICR 7z Tuwdz, Liavag 5 Wi B HRGEAT KL
7 (LU, SBE2RE0H5) %0 BAO B & U MAO OB
FTizOonT, ik prABRFhFh81%, 60%, 1
HHIX70%, 54%, 5FEBIX59%, 53% &, HEEFHC
BEIENPELI L EHEL TS, ZhAHLT
Greenall 5'2{3ffi%k 1 EHIZZ N F179.8%, 51%,
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5EEIRT9%, 48% &, BAO, MAO ORI, fiT
BEEZBALTHFNEN0%, 0%FIRICHND
EEREL T3, %7z Paimela 5™tk 1 E£HOD
MAO O BB L 1366 4% T H -7 25, 5 F£H T
69.7% L L ABEHREIMEL T3 LRRTE
D, HBBREAILEZEDLYE S L, FkYIH 3 WK
i OBEEL, RUABZEE MREHOL ~ v
REFsh2 b0 LRSS,

BERYTH 2 v TR YR I BG 23804 % L v
SENH I HEREIT bR O BG 3106.3+
37.2pg/ml L FEWHEHERRL ., BGYEHEEZRT
EEIC 2w Tl G-cell hyperplasia ® G-cell hyper-
function 7 ¥ 7348 & S 1T > 397, Fisher 5913
G-cell hyperplasia ® G-cell hyperfunction DK %
ki 0 BW pH @ _EFHZ & % negative feedback
DORIMZEBELTWS, ULr L HEFIOEEIELS
EEEE & % Bk L 7-384, basal gastrin 13 2 BRI T2
ZWuboo, TIGR IREETERECSEELZRLTE
D, BN pH UANOAFOEENH 2 ohiz,

XY H 2 L FEARTMRIE T-IGR b HE%2 5
T IHFENZL WO, GEHITH TIGR Z
6.76+3.75ng-min/ml £ BEERL T, —F, i
%D LIGR X, AT HE L TEEZ EFRR DS
Thhole, A VAV VAFROMELSA MY 1E, K
BB SEBHE PR 7V v — Geell DR
& ERT B LD E N T 9707208, &
B [ IGR BBE* T 2h-> RERE UT, KEMRE
YIBE 1% B HIRL B 1 homeostasis 1 & % R REHEE D
FRREOET, 1R ) MEMEROLIE AT~
omHAA~DOHEEED, Geell DT ERT7Y VIZHT S
RIEHEDET2EYRbITFSNT WD,

H&#1IE MAO #31.0mEq/h BUT DIEEEEE 3 Bl &,
9.0mEq/h LA\ Lo &R 3Flc s hiz, BEREEL
EREEEOMTHIO BRIz DV TRETT 5 &, T
MAO REBMHETREETH -2, FEZEIFEDoN
T, EEYIRICEREH 5 W IIEEE &R T IITET OB
FWPHORTHRES L T b eEz N, B
BEE Y BEEE O TR, BAO, BGBXIUILIGRIZHE
BEEaZovohikwnbon, T-IGR MK & &L
TEBHTCEBCEERET L. ZOLS CEEHT
BAM T F AR T 3 G-cell DR T REFT,
G-cell hyperplasia DEEITE I T,

P-cell DEHEREH I EEEEE L BRI OB T, BE
EHCHERRED SR, TRbbEREED Pcell

BRAR B E AR TR SR AP TRZ B 185 12 = WA A 51

Hist=Et 28% 125

13, KU & 0 KERBOZE A K> T 5T bi»
b ST, HENSWHIE B L U microvilli & b 7T
EELC LRI T, Zhiki L TREREO
P-cell I3 #HEBE A5 4TS O PUEEBAR, microvilli D&
XL BOBY B X UEFIOEADHL L, Bk
BEEIL—HLTwi,

BA A Y CIE R UIERL, BRSO
G-cell B34 5, G-cell hyper plasia L Tz,
—%, FA MY VEPEFRSEENTH - EMZ, G-
cell hyperplasia i34 &z d oz, 72 AH F AH
WEF O G-cell DBSFRIRIT I, G-cell IKAFE204EL
HEBLTLZORGERLDT, HRERCSHO
FA MY EEERIED S, EEAMEE: QR
B4 MR %2 LT B D, gastrin FWBBEATH S Z
EHEFAE T, A HRREREBTHLEY A MY VI
FEREDI T, FTRR B SO G-cell PEAKRRABIN
TH Y, G-cell hyperplasia #2L T\ 5 Z L 238H 5
hEigola.

BERABICHIY, KHFRICHK i 2B % w7
& ¥ L EREAEEFTNE FEMSEEN B ZH L
HOBEEXERLET.
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Long Term Follow-up Study of Selective Vagotomy with Pyloroplasty
—Physiological and Morphological Studies of Gastric
Endo and Exocrine System—

Koichi Sato, Takeo Maekawa, Takanori Haba, Kiyotaka Yabuki, Yoshiaki Okahara,
Akira Ishiguro, Hidenori Tsumura* and Yozo Watanabe*
Department of Surgery, Juntendo Izu Nagaoka Hospital
*Department of Surgery, Koshigaya City Hospital

The physiological and morphological changes that were present more than twenty years after
selective vagotomy with pyloroplasty (SV + P) were studied. Percent reductions in basal and maximal
acid output were well maintained similar to the level of early stage after SV + P (78.2 and 75.8% of
preoperative values, respectively). Basal and test meal-stimulated gastrin concentrations were also higher
than corresponding preoperative levels, and many patients exhibited hypergastrinemia. The histological
findings for gastric acid hypersecretors showed that no expansion of intracellular canaliculi was seen and
microvilli were well mainteined the same as those before surgery, while in hyposecretors, intracellular
canaliculi were expanded and microvilli were disordered and decreased in both number and length.
Gastrin producing cell (G-cell) hyperplasia was observed on electron microscopic and immunohisto-
chemical examination. In addition, Q shaped emiocytotic granule release by G-cells was observed follow-
ing test meal stimulation. These findings demonstrated that G-cell hyperfunction had been maintained
more than twenty years after SV + P.
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