The Influence of Pancreatic Neurotomy on
Pancreatic Exocrine Function in Rats
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BET 2 &L biT, BEASUEEE t BEMEEOE (LE bRE L . BRERETNITHRO BB 7 S
/B (*H-Leucine) BuA& 13, BEMEETINEG I - 7THB BT, ERERETNMONEICELEERE
(p<0.01—0.05) DWW EFT L F2h3, FOHBKEICEEL, 30 ALBIIZIZUMRIEL 20, Bk 1208
HE CHREHEOER>TD G, o7, &7, BEBHNOT ST —¥, V=%, P 7Y rOEHREDIZ
IZEBICEERTIINE 3 — T HE BV T, FEHFMRETRNONBEIIIILLER (p<0.05) 0B 2R
L7z, 350, KR Eaggrii 7 B cEERaaREoEbic—8 L dERL, LHBK
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Key words BEMEHUIMMT, MENDUWBERE, BEAEMPVERRT & /BEAA, B

MR ERIESE (Microsphere i3%)

A, 1BMEREROBERE LT, SABEYREGHHE
DA H 5. FOFMEG, FRICEL T, R
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1R & 300 g BTk Wistar RS v b 28521 A
Wiz, WUBRETH & b1, Oriental EFATR & AEAE
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1. REREOIESR

1. [T
Z v b OREREMERET (Celiac ganglion) %, KEIIR

cholecystokinin-pancreozymin ; DPQO, 2.5-diphenyloxazole ;

POPOP, 1-4-bis(5-phenoloxazolyl)-benzene ; RIA, radicimmunoassay ; TCA, trichloroacetcic

acid.
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FIEC, EREENR & LSRR EIRD ORI fL
BT 5. HaiRe L CAREMR & KRR L D
OEDHHERICA D, & MR e LT, MBER-
B+ —fahei - L IRRIEEIRE R I AT 510, £
IT, BEMEEUINIIEIERIRED O bR ZiEEK
YT A28k NITok, BEERIERLZT v MIZ
FANNMEY -V 50mg/kg FAEEEENESL, B
WL, ERNEREZERAL, CBHEEIRIEL
I TR - IR & UOBERE R L 7o, BORRATTE - RS
RETERERL 7otk, FWRE L 0T 2 LIBRES
Pz S BRI ZREL, S BY v kR
BLAWEICEEL 2o, [EREMEEH X 0 BERE
~NEAT BRI S ERTIEE L, AL (R1).
INoDABEI U Ty b 2 FEHEBUINEEL L
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ErRR AT BE & IR D RTALE & FREE % 1TV BARE
L, BREMEEITLE T TREL, MBELE. Z
nenzy M EXEEL Lk,
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Fig.1. Schema of autonomic nerve plexus of rat
pancreas. An arrow shows the position of
neurotomy. Ao, aorta; CA, celiac artery;
SMA, superior mesenteric artery:; RA, renal
artery.
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L, *OFEEEREL 72, 3 AAESRREOHE
1213, Karnovsky-Root’sEENZ L 37 Fra Y
VIATF I —CHREETO, ARIFYY LAY
THREEL, RELR, 7, TRLFY CERR
THHRMEOBIEIZ L, Falgu i 2% & L 7> FGS i
TV, AF AR THREBEGL, SLEMEIC TRE
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2. BEBROMmMKEEDEE

TR BEIMEE S L OO S v Mz D E, WE
BT, LB 7 B, 14 B, B & ¢* 60 HH!Z, Microsphere
2RV, BEABSEONREZMEL 2. 24 FERR
Loy MZ, Z—7 VRHREE% L, BREIIRIC SHE 1 mm
DF7arBOrF—TLEBEAE, ZHhE0.1%~
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Fig. 2. Schema of measurement of blood flow of
abdominal organs with microsphere technique.
Ct, radioactivity counts/min in the tissue sample ;
Ch, radioactivity counts/min in reference blood
sample.
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ER L, —, BEBRE D EROS T —F 0
efh‘l?\ L, &ls KERAICH 5, 21 % Micro-
sphere iEAM & L7z, HIMAK> 7LD 0.8-1.0ml/
min O TRETERRM A FAL, 10 Bz, H
Bk L DEAL A 7 —F v & U Microsphere %
15 ¥ TiEA L 72, Microsphere (% " Tc-MISA TCK-
5 (RIFE23—45p, 3 FYHEHED) %, FAEOHE
HBRICTHRRL, 0% 72 M50 0B HEEY, MFR
234 X10*/ml, BUETEEEMES 4 mCi/ml & Lzb D%
vz, 20 1ml ZEAK, 8 51249 90 #RIERM % #k
L, TORTHE, 15% KCl1ml #EFEALEES
t.ﬁ%'ﬁ%%ﬁ&b Well s> FL—varsh
vy I THERERRIEL, ChiHMEERlg
%Dumﬁbﬁbtf F 7z, FEGEERILL /MR L H
FRICTABREREIE L 72 (K 2),

fERR M %, Saini 5MIZRE, B2 DRz X v EF
Bl

7B, BFEERAR > 713 Atom #8 G B R 7
0087y 7y —%EFELLLDERAY, U F
V=¥ ariwry—id ALOKA #8 ARC500 #
vy, energy level 82-181 KeV THIE L 72,

3. AEENEDOHE

O Z v bzowT, LER, LEB®R1H, 3H,
5H, 7H, 108, 14H, DIB1:BZL 428
T, 24 WO REHERE R JIE L 7.

4. FREB L UCEEBMNEROHE
REEREOHE L FRFHE &0 7 v bOKESE
BEL, 35612, TORHORERRET S 2L &
D, 1EYYOHREENEREL bRD,

5. BEHSHEOKRE
FEHCOVWT, OB, LE#%1H8, 38, 50,
7H, 108, 14H, 30H, 60H, 8LXU120HHIK
UToma Bk &k D BEEHAREZREL 2.

) BT 2 BOBEADOTEAADBIE
BEASRICIEEET 3 BB SE L 3T
REME D 2 1o o, TRERE LT, SHEOMBEEHR
TI/BBEEALUTOUMLEELL., Thbb, v
PO ImIIC 5% AV Ry F L EIml %002
3000 rpm, 15 43fl@ L THREHRL, 20 LESER
WLz, DT, IhEZT EBF N Y ABER
(PH2. DI TEEL 7z, #heiite L, A37835.50
WEET 3 /BTat 2RV, 72/ BaFezD
BREZRIEL .

BT 3/ BROBEAOBGAS O RIE X RO Ehi
L7z, #3872 2 i3, DL-Leucine-4.5-*H (*H-
Leucine) # AW 7z, 48R L 72 9 v k12 3H-

Leucine 0.1 uCi/g A E*#BEIR L DIES L, 1R%
CREL -, SRk TROEER 2T E2EE
%, BEERMH L, Bx0.01M M) AIEEEER
(pH 7.0) 10 ml iz A, Polytron Bk ® ¥ =+ 4

— (Yamato ##! MODEL LK-21) % vk T iz
FRES 2+ A AT, REY x5 — b 20HEOHIC
T 0°C, 15,000g°C, 20+ MM 0 L, £ (Post
mitochondria 538) %2187, Z® 4mliz 25% =51k
Fegg (TCA) 1ml 2504, 300g 2T 10 SfE&E O L
7z, Mo itEE 0.001M bV ABEEEER S5ml i
THBL N % TCATEE EEL, £z, LiER
TCA TBEMESEE Lz, I, ZREFRICY > FL—
F—5ml #MA, Bhy > Fr—varhwry—iZ
THERERELR &8, ¥y FLr—9y—it
Toluene 700 ml, Triton-X 300 ml, DPO 4 g, POPOP
0.lg 2B U7 b DRV, BRI AREY =5 — b
HOEHImg¥ Y wRELL, &8, EOER
Lowry "z X D #llE L 72,

2) BEEEAEEREEEORE

*H-Leucine BXA & O fl 5 O BRIZ & 5 1 7z Post
mitochondria AEIZ DV T, 7§ F—¥, V¥,
BLUM) Py rOFEEERHEL. 2B, 7 35—
+ i blue-starch ¥, Y /¢—¥ I Cherry-Crandall
&9, MU 7y iz RIA# (RIAgnost-trypsin ® kit,
Hoechst ) 2 X DHIEL, WTFR HEH Img ¥ 2
BELTRbLL.

6. FErFRILE

FRETRR B UM% & o IR O FIE(E 1 mean£S.D. &
LTHEbL, £LEHEEOEEZDHE T Student’
s t-test AWV, BRES BUT (p<0.05) 2EHE
ZHH L.
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FEFLAY L IAT I —CHREICLBERTY v
BRI OBRERRRUTOWML Ch o7, B
BRETMEIZ v PICBWTT7EF LAV VY ILATF T —
PR NEM S L NS R BE T Sm T
ZOMEEINLY, BHRETN®ZIZEEh SO
RARHER I ZHCEY L, b icflimERRICED
SNBDA LT, £z, BEFRCEHER2{ToTYH,
BRI A s N2z (K3), —A, 77
T—NT I UBREIIC LB T N LY EE R
DEEFBRIILTOWML ThHovz, BEMREETINT
Sy MIBIFEHTA—NT 3 BRI NEERE
BLUKERBCSEED SNy, BB
ik S OB ERRIREEERICRY Lz, i,
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a0 CEE R L AR REBRBII BV T LE
MR ORI A s h o7z (B4).

1. ZERBOTEDIER

RO i, BERREREAIN I £ D BE AR T 2 TR
HohD, BHPIEE, + 688, FiE, B, AR,
B L UBEO M % HE L 2.

BEMD a1, BEREEUIITATME A 3.921.2X10?
ml/min/g tissue (n=5, UTEUL) THo7zDIIx
L, BHEETWE 7 BH10131.4£0.4X10° ml/
min/g tissue R F L 72, ZOEIINBRICCSNRE
BIBEETH -7 (p<0.05). La»L, 14 HEIWCMHR
H#13 4.0+1.5%102ml/min/g tissue £ [EAI{EL, 60 H
HTY 3.3+1.0x10°ml/min/g tissue TH-or. &
7o, BEHHREUINEE L B L OMICIIiEOEE R

after
and

Fig.3. Micrographs of rat pancreas
neurotomy with acetylcholinesterase
hematoxylin-eosin stain (x40, 30 ¢ section).

(a) Normal pancreas showing acetyl-
cholinesterase positive fibers in perilobular and
perivascular space.

(b) Pancreas 7 days after neurotomy showing a
marked reduction of acetylcholinesterase posi-
tive fibers. They are only found in perivascular
space.

(A, acetylcholinesterase positive fibers.)

S

]

b Loz,

B, B EUIRATEAT5.1+1.5%102
ml/min/g tissue TH o7 DIz L, R 20 %
THEIZIF1.74£0.3X10° ml/min/g tissue £ {ETF L
ITHERE L IR T A EEBICERETH » 72 (p<0.05),
UL, 14 H B AR M5 8 (3 B ST E I B
‘'L,

+ BB A, RERRR U BT A% 50.4+
16.3X10% ml/min/g tissue T&H - 7z DKL, BEMR
FUMW % 7T HH 13 10.3+3.1X102 ml/min/g tissue
CEBPICETL, MEBHELHEKTEEICEET
Hotz (p<0.01), UL, 14 HE WM REIE 28.5+
14.2x 10 ml/min/g tissue & &TEME L 7223, RIREE
WL 2 BEREETH -7 (p<0.05). 60 HE

(b)

Fig. 4. Fluoresence micrographs of rat pancreas
after neurotomy stained with FGS method and
methylgreen. (x40, 30 & section).

(a) Normal pancreas showing catecholamines
positive fibers in periductal and perivascular
space.

(b) Pancreas 7 days after neurotomy showing A
marked reduction of catecholamines positive
fibers.

(C, catecholamines positive fibers.)
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13 46.6£14.3X10* ml/min/g tissue & % O {E 3 EEH
FRUIWETECEE L 7,
e o AEEMRC, BeREum® 7HEBC
3.5+1.3x 102 ml/min/g tissue & XTHEEE X LT 2
B IEETH -7 (p<0.05).
f;‘b’, 785, BN, FPERE o M35 I 57 RE R LT
ﬁ‘ﬁ?ﬁbf&?b&ﬁ\ois (F1).
. BEEEERENER
24 ﬁﬁzﬁ@ﬁﬁﬁfgﬁ BOWRBIUTOMWML TH-o7:.
WEBRTZ v b OBERE, 21+ 8g/H (n=10, LLTRE
L‘t) Thotz, FEEHREETMEES v > T, QBRI
ENCiBIE A5 £ 3g/HEET LA, SHBEIE
4= 3g/HEREL, 5 HEICE 192 5g/H L ALER
HE#ENZ R, DBEREICELEAZ P T2,
1HHE (p<0.0D), 3HH (p<0.05)t:%‘f$ﬁ’:§%§tﬂﬁ£&
o v b OREHEIGE T, MBS v - OB
LEFICIET L2, #0%EmEMcE I.me:c
Motz (E5).
V. REDHR

FETRER BECOMTIE S o F OPRE L, ABR 1 BEICL
EREIZXL 2.5+3.8% (n=10, LLTRIL) DL %
iz, —7, SMEFEZ o bOBEE, LB% 1 HEI
JLEFTECTL 0.921.2% DR % & 7263, BRI
BEZIFED >0l or, Lk, MB L bEEDOR
ey, 3HEICGZIZLEBRECEEL 2. 72,
FESINFIZB T O, 3 BHEMEE R IR
T b EXBEEES v b EORMICERRED Lo (K
6).

V. BEASIMEREOHE

1. *H-Leucine DENDEGA &

BEML AN~ D 3H-Leucine D FUAH
Hoilz,

TCA NEMESE (BRSHE) FOMETHETEEEI
DOTHD L, BAMET v b A$3.24£0.5X10° dpm/
mg protein (n=6, AFRAIL) THrDZFL, B
REUIMEE S v P CIALAER 1L HE»1.840.9%
10® dpm/mg protein L EUGAA DRV EH b L, Uk
3 HHEIZ1.3£0.2x10* dpm/mg protein, 5 HHIZ

BHFom<

Table 1. Changes of blood flow of abdominal organs after procedure

pancreas stomach duodenum jejunum ileum liver spleen
before procedure 3.9£1.2 5.1+1.5 50.4+16.3 | 18.6%+7.6 | 16.0x6.1 [2.3£0.6| 7.3+3.2
. 7 control 3.1£0.64| 3.9+0.34| 47.5x11.0- 17.4£1.2 | 14.7£1.0 | 2.5£0.9| 7.1£0.21
] * % *k ¥
§ days | heurotomy | 1.4%0.47| 1.740.34| 10.3% 3.1 | 17.7+0.6 | 12.8£6.0 | 2.0+0.2| 3.5+1.32
é 14 control 4.1+1.1 4.8%1.1 46.5%10.54| 17.5+2.3 | 13.3+1.6 [ 2.5£0.3| 6.2x1.4
*
g days neurotomy 4.0£1.5 5.0£1.5 28.5+14.2-1| 19.8+6.7 | 14.9+5.9 | 2.7+0.9| 6.6£3.0
;, 60 control 4.4+0.7 4.2+0.5 46.9+14.7 | 18.7%6.3 | 14.4%:4.6 | 2.4£0.7| 8.3%x2.5
a
days | feurotomy | 3.3%1.0 | 3.8+1.8 | 46.6+14.3 | 17.8+7.4 | 14.545.4 | 2.540.5| 6.6%1.7
Each value represents a mean=*5.D.(x 10* ml/min/g tissue)
in 5 rats. %, p<0.01; *, p<0.05.
£
T o g 4
c
5 I '/'b“}LerL z 2 S S S YO S S W
- | e O P ¢ =) , H—o—-*—-bp:&
g e g o TR
3 1 3721
5 1 a8_,1 !
s 5 !
:
£ — e
2 28 35 42 01 3 5 7 10 14 21 28 35 42

Time after procedure (days)

Fig.5. Changes of the amount of feedings after
procedure. Each point represents a mean=+S.D.
in 10 rats. ®— @, neurotomied group; O—O,
control group; * *, p<0.01; *, p<0.05.

Time after procedure (days)

Fig. 6. Changes of the rate of increase in body
weight after procedure. Each point represents a
mean=®=S.D. in 10 rats. ®—@®, neurotomied
group; O— O, control group.
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1.5+0.3X10° dpm/mg protein, 7 HEHIZ 1.9+0.2X
10° dpm/mg protein L {EE %2R L. —7, MHREE
Z v b ORSTEEEEE I, QES 1BEIC 2.3£0.5X%
10® dpm/mg protein & BUAA DWL % H ST, 3
HEW2.7+0.6X10°dpm/mg protein, 5 HE
2.8+0.7%10° dpm/mg protein L #RREEL, 7HHE
IZ 3.1%0.6x10%dpm/mg protein & L8 /IE = E1E
L7z, The ORETeEEEE2MErE Tl 2 &,
3HE, 5AH, TREHKFLFRLEEENRDSN
72 (p<0.01, p<0.05, p<0.01). LHaLzhs, B
FHREVRESy PORSFEEEETUARK
2.6+0.9X10° dpm/mg protein & BUAA DEIE % 4
U, 30 B2 3.4+£0.6%10° dpm/mg protein & 4L
ERECEL, 14 BEURBIENRET v bOEE O/
WERREDZMoL (KT).

—7, TCAFIYEMSE GEEET 3 / BB5SE) POk
SEEEMEE L, BAE T v b3 2.7£0.9X103 dpm/
mg protein TH2DIWCHL, MER 1 BB, B
BUIWEEZ v T 1.910.3%X10°dpm/mg protein,
MEEEES » b Tl 2.020.6 X103 dpm/mg protein &
EA S QRS OMEAZRT 0D, WEFHHEE O/
BEEERRDLrok, SHEUBIZODWILEED
BB ERDT, 27, BEWRENEES v b o
Zy b EDRMICOEBEETDa» o7 (H8).

B, MERTHEOT » VYOET = BRI,
PERE BTN - NEBOMTE2R Ok o7z (X
9).

2 . BAABAEBEREEEOHERE

1) KRB 7 & 7 — PiEtE

BT v N OBEBN T I 5 — CiEMkER, 2.5
0.5%10* IU/mg protein (n= 6, ATREL) TH-7-.
EE MBS v PO T 2 5 — P, LERIA
B 1.82+0.5X10*IU/mg protein, 5 HE Iz 1.5+
0.4X10¢ IU/mg protein, 7 HEZ 2.0+0.6x104 U/
mg protein L {ET2RL, 5 AEHCIWBEES v M OE
LOMTEEERRD ) (p<0.05). ULy,
IEMEMER 14 BB 2.140.7X10* IU/mg protein, 30
HEI22.3+0.6x10* IU/mg protein & &% 2 [@1§
L, L&, 2oZE{tz@dkdro7 (F10).

2) BEREEMY — CiEHE

TEALE T » b ORI Y - — CIE M IE, 88+14
IU/mg protein TH - 7z, BEHRZETIMES v DY
sS—E{HIZ, WET 3 BHEIC 75+161U/mg protein,
5 HE & 70+£19 IU/mg protein, 7 BB 67+171U/
mg protein L{ET#mRL, THEINEBEES v ~ DE
EOMTHEER2ZED R (p<0.05), LiHrLikss,
ZOMEE 14 AEUE R LBEHECEEL, g, %

i

3000%

2000

1000+

0 1 3 5 7 14 30 60 120 (days}
Time after procedure

Radio activity of 3H-Leucine {dpm/mg protein)

Fig. 7. Changes of radio activity of *H-Leucine in
TCA insoluble fraction of pancreatic tissue after
procedure. FEach point represents a mean =S.D.
in 6 rats. ® —@®, neurotomied group; O—O,
control group; * %, p<0.01; *, p<0.05.

3000

2000

1000

Radio activity of 3H-Leucine (dpm/mg protein)

o 1 3 5 7 14 30 60 120 {days)
Time after procedure
Fig.8. Changes of radio activity of *H-Leucine in
TCA soluble fraction of pancreatic tissue after
procedure. Each point represents a mean+S.D.
in 6 rats. ®—@®, neurotomied group; O—O,
control group.
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£ 400-| i I
£ § |
[} T i i {}
€ ' ' i
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2 300 rﬁ i i
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=3 b \
€ ,’7& 7 »/ 4 H
Sawl W 4 . P
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o 100 I ‘%/ (IR A RO 7L
| by L i //)',/ S %,
J I T
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Asp Thr Ser Glu Pro Gly Ala Cys Val Met lle Leu Tyr Phe Hys Lis Arg

Fig.9. Plasma amino acid levels on 7th day after
procedure. Each point represents a mean=+S.D.
in 5 rats. ®—@®, neurotomied group; ©—O,
control group.
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@aﬂ:%E otz (B11).
) FERARRFT b ) 7 v iEEE

ﬁ@ﬁivb®ﬁﬁﬁmb079>ﬁﬁﬁuﬁﬁi
1.6 ng/mg protein TH -7z, BEHREUIMEES » b
DRV Ty EIE, LE®1BEIC4.411.1ng/mg
protein, 3 HEIWZ 4.6+1.3 ng/mg protein, 5 HEIZ
3.8+1.3ng/mg protein, 7 HEIZ 4.5£0.5ng/mg
protein L {E T %27 L, 7THHICHEXNEBES v FOE
CHLEBCEBTH -7 (p<0.05). #0tk, KM
BECWEEZ v O MY 7y UfEE, 14ABIS5.0+
1.3ng/mg protein, 30 H B 2 5.3+1.7ng/mg
protein &£ #HE L, 60 BB L TIZAEREICEEL
72 (E12).

% =

18R 22 2t B IR AT & U T, Mallet-Guy
5207 X D ARBHZ IR 54808 & L TLEK, de
Takats 529, Grimson 5222 L W ¥IRRiERN B &
r2ds, Zhoo ORI BEER O SRR £ SIS 2
12, fioERENESB~OBERBSSZRTHD, %

D-dRETIFELALYE AN VIR o7,
—7, I SOHHENB U 7 IREE i IR I, BEA~ D
EifeipiE 0 o 2 3 2 Th D, BEEREROR
DR LRSS 2T AL TRELEBL2 I L 2EN
LLTBY, iER~oBE s EwEEZ N, B
ETREL —RLMR L %> Twa0M, 2RI,
FERRAYI I R BRI S (T2 b T 328, Z
NOSERREIC LR 2B R ET 2 LT L HHL S
TRV, 22T, FEE I OREEETNNTOE T
NEEEL, B ETRTRONSWBEEREL
AR

Z v b T, AN OMHERRE D KER 53 13 M et &
ERELTHMT 225, ZOWESIE N EERDE
—~Th v, EESRS X LERESHRE & CMERN
WHEET A0, ZORERESTH S, WEEHICIL
BBIAEAME & U CRE MR B & RN 2 A
T 5, FhERETL D MREANEAT 2 HREEORE R
Nizad, ZHIEE 2B % EEEREH 2R A
L2 rBbif:, REL 0 CRREEIIRICH S BB
BIZHAEERTH DM, ZNIDEAEATSZ LW
LB AR (BRI Il Y) IIRERT
TEETH -7z, %2 CEHIZ, BEMEHEEBCHE
Y32 L Bbh 2 MEHEN 2T 72,
HREFCIR OB E RO LR 2 2 120, B
RN EBEERARES X O° 7 F Lo U EBRE
AR E 2T o120, BEMREVINER & 0 BEEN
2V AT I—EEERES I U T LT S

BHGEREE, RNEREEHELERHIIBEY T 20
MEEEN, £, FHEBEUNMEOBE £ TO®
BT, TOREBIZIEEAFEERAORED ST,
E& D, FBEOT- RTINS, BoaR
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The Influence of Pancreatic Neurotomy on Pancreatic Exocrine Function in Rats
Hiroshi Sakuma, Department of Surgery (II), School of Medicine, Kanazawa University,
Kanazawa 920—1J. Juzen Med. Soc., 95, 963 —974 (1986)

Key words : pancreatic neurotomy, pancreatic exocrine function, labelled amino acid uptake
in pancreatic tissue, measurement of blood flow with microsphere technique.
Abstract
The positive influence of pancreatic neurotomy, one of the popular surgical procedures for

chronic pancreatitis, upon pancreatic exocrine function is a major problem.  Therefore,
pancreatic exocrine function after pancreatic neurotomy was measured in rats. As an index of
pancreatic exocrine function, pancreatic protein synthesis (labelled amino acid uptake and enzyme
activities in pancreatic tissue) was measured, and also pancreatic blood flow was measured for
searching the relationship to exocrine function. Labelled amino acid (®H-Leucine) uptake in
pancreatic tissue significantly (p<0.01-0.05) decreased 3 to 7 days after neurotomy compared with
a control group, then gradually recovered to almost the same level as preneurotomy, and
thereupon remained unchanged up to day 120. Similar behaviors were observed in amylase,
lipase, and trypsin activities in pancreatic tissue with a statistical significance (p<0.05).
Pancreatic blood flow significantly (p<0.05) decreased 7 days after neurotomy corresponding to
the change in pancreatic protein synthesis, then returned to the preoperative level on day 14 and
remained unchanged up to day 60. The results suggest that the early decreases in pancreatic
exocrine function and pancreatic blood flow after pancreatic neurotomy recover within 2 weeks.




