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Fig.1. Mortality rate during 120 hours after
operation in five pancreatitis groups.
* , group without fluid infusion (n=30); @,
group P-S (n=60); O, group P-G (n=35); 4,
group P-F25 (n=29); A, group P-F50 (n=35).
*, p<0.05.
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Fig. 2. Histological pictures of the pancreas after the transduodenal
injection of sodium-taurocholate and trypsin into bile duct.
a) Stromal edema and round cell infiltrations are seen 24 hours after
operation. Necrosis and bleeding are rarely found (H. E, X 40).
b) Necrosis and bleeding are seen, round cell infiltrations are increased

after 72 hours (H. E, x 40).

¢) Dilatation of small pancreatic ducts is conspicuous and fibroblasts
are noted after 120 hours (H. E, x 40).
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Fig. 3. Cumulative nitrogen balance in first 72 hours(a) and last 48 hours(b) in four

pancreatitis groups.
Each value represents mean+ S.D.
*, p<0.01.
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Fig. 4. Cumulative nitrogen balance in first 72 hours(a) and last 48 hours(b) in three

control groups.
Each value represents mean=+S.D.
*, p<0.01.
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Fig.5. Changes of the *H-leucine radio activity
in the pancreatic homogenate after operation.
®, group P-S (n=5); O, group P-G (n=5);4,
group P-F25 (n=5); A, group P-F50 (n=5).
Each point represents mean+S.D,

*, p<0.01.
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Fig. 6. Changes of the °H-leucine radio activity
in TCA soluble fraction of pancreatic tissue
after operation.

.Symbols are the same as in Fig. 5.

Each point represents mean+S.D., *, p<0.01.
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Fig.7. Changes of the °H-leucine radio activity
in TCA insoluble fraction of pancreatic tissue
after operation.

Symbols are the same as in Fig. 5.

Each point represents mean=+S.D.
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Fig. 8. Changes in the ratio of *H-leucine radio
activity in TCA soluble fraction and total
pancreatic homogenate after operation.
Symbols are the same as in Fig. 3.
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*, p<0.01.



518 H

(598, P-GEIzBWWT VAL, LEU, ILE 23 P-S
BLIUPFOHEINLARBCEELRT LR
D, PF2SERIRAIELRLL. &7, 07 3 /B
bEKOEMZH -7 (R, 4).

VI. MARE{CFERRE

DPM/mg.protein
9000 B - T
8000 |-
e )
7000 |
% — -1
= 6000 | 1
=
. “6' 5000 1
>
% 4000
5
2 3000
o
d 2000 -
&
1000
i !
0 Pre 120 hr

Time after operation

DPM/mg .protein

[5) -
£ 6000}
Q T
2
S 5000( '
o
4000 F {
b % ..//
-‘E 3000
B 2000}
Q
© L
-'g 1000 [
m 0 1 |
Pre 120 hr

Time after operation

1. ME7I5—+¥
E¥S v b T2 1322+1690/dl TH o727 37 —+¥
W, BRI 24 T P-S B4 2876+797, PG
BE 3060520, P-F25 B 2796+ 416, P-F50 3¢ 2721
+762 LEEICER L. LaL, BEIOZRIRES 5
NEhol. 20737 —¥IERNCED L, 120
BRI R IEEL T CETLR. B PSR
417+77 t ZBHET L, P-G ¥ D 816+109,
P-F25 80 877+40 L LB LA RDEME 2R L (”
10) .

EigoMEm Iz EEER T Ao h, CGHETI
1098+170 *EEHES v b L D ERBO Lok DIz
oL, CSETIE 584+113, C-F50 B TIE 755+
122 BEET LR (K11).

2. MmEY/—¥

EEZ v bT173+2390/ml CH -7z U —¥id,
BE 4 (EBIML 24RERI 1, P-S % 63281683, P-G B
6804 +3146, P-F25 B 6375+ 1469, P-F50 B 6423+
1384 YW BIFE R EBCER L. Z0RIEK
BIEELCHY, RIFEECREREOERRDS
Nz o (10). HEEEERETIE, C-SHE55+16,
C-GEE64+27, C-F50E£60+10 & BRE L L ICIERE X
DHETLLD, BRICEI2ELIRDoNE Do
7o (E11).

3. KigE

DPM/mg-protein

e 5000
]
S
.“_|1’ 4000
&

. w3000 -[
T
s 2000 |-

g
o 1000 |-
g 1 .
0 Pre 120 hr

Time after operation
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Fig.10. Changes in serum levels of amylase(a) and lipase(b) in pancreatitis groups.
® group P-S; O, group P-G; 4, group P-F25; A, group P-F50.
Each point represents mean+S.D. (n=5).
*, p<0.01.
Table 1. Plasma amino acid concentrations 120 hours after the operation in control (a) and pancrea-
titis groups (b).
Group Group
normal rat | C—S C-G | C-F50 P-S P-G P—F25 | P—F50
(n=5)| (n=4) | (n=5) | (n=3) (n=5) | (n=4) | (n=5) | (n=5)
[LE | 9048 V| 167£17%] 57+14"| 77+27" ILE | 115+35" 46+22"| 59+11"| 55+11"
LEU | 129+14"| 28348 113120 141+53" LEU | 200£79%) 75£31"| 108+12%| 99+18"
VAL | 173£20") 322£55 | 125+27") 156 39" VAL |290+115 | 100£26"| 126+15"| 128+15"
LYS [485£23 | 388%65 |368%59 |497+107 LYS | 312452 |326+122 | 419£59 |380%103
MET | 556 | 49+7 | 405 | 51%6 MET | 34+3 | 33%10 | 34+4 | 36%6
PHE | 60+7 "/ 112£16"| 60+7 "| 10314 PHE | 61£9 | 50+13 | 62+6 | 637
THR |213%21 |278+89 | 26597 |247%92 THR [136£19%| 16285 |142+32 | 24770
TRY | 95+13"| 53+4 | 47+11%] 48%12" TRY | 45%9 »| 39412 | 159 ") 50+15 )
ALA | 358+43 | 276443 483+90"| 410+116 ALA |188+28| 3862103 | 287+26 | 365=106
ARG | 143%21" 130£20 | 97+20") 120+15 ARG | 92%7 | 73%14 |108%14 | 9021
GLU | 129419™) 58+16" 81+22"| 57+27" GLU | 52%5 | 92420 | 68+14 | 67+19
HIS | 59+4 Y1 105£16"| 74£16*] 93£12" HIS | 60£11 | 57%15 | 68%6 | 77+18
SER | 350123 | 238%73 | 5104206 | 514+212 SER | 1414237| 217+37%| 280430 | 403497 "
TYR | 81413 | 68+12 | 62414 | 73%11 TYR | 66%28 | 5113 | 41£9 | 49+9
GLY [335%17 |282+87 |496+164 | 323+80 GLY | 209461 |258+32 |215£63 |265+22
GLN |814%139 | 568+29 | 933+424 | 944+193 GLN | 522£41| 746£72"| 708+52 |1029+98"
TAU | 13017 | 184+57 | 89+£56 |154%76 TAU | 273480 | 124%27 |177£101 | 14860
(nmol/ml, mean+SD) (nmol/ml, mean=+SD)
a) b)

Each

value represents mean+S.D.

a)—h), p<0.01.
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B D h-7:0 P-GET, 24, 72, 12054
BTENEN 197174, 227451, 205252 TH o7z,
PSETIR #1L £ 149424, 145+28, 148+ 27 L HA
L7233, P-F25 8, F50 #£ Tt 248504 T 259+ 33,
275142 ¢ ER U, T2HRFRIT b 29666, 292182 &
o EREMERLE. LaL, 1200M& I
P-F50 B3 512 372481 L ER L 7=Dicxt L,
P-F25#13 22148  P-GEE L [AOER LA LI 1T
zote (K12).

BEBEBCE LTI, 120HEZBrBWT, CS
B£197+38, C-GEE183+21 &k {, C-F50ED
% 254+46 tREEZRL (K14).

4 . whERERRS

TGRIEES v b 2343+10mg/dlT (UUTFRIL) B
KEMED E V RELEZRAONED 5788, 120
BRI P-GHETRH2T L ERCLEREL, i 3
HLLEREOERRDL (H13).

—7%, aybo—AETRI20EMEBETERL
eht, BHoZEEREL sz o (K14).

Table 2. Amino acid concentrations of pan-
creatic homogenate in normal and
control groups 120 hours after the

operation
Group
normalrat | C—S C—-G C—F50
(n=3) | (n=5) | (n=5) | (n=3)

ILE 41 2| 18+7 P 13£5 16+2
LEU | 153 #| 41£12Y| 34*14 | 36=%3
VAL | 12%2 ¥| 33£9 V| 23%7 28+6
LYS | 21%2 3812 | 32%+11 | 33%3

MET 5%1 13+4 103 11%1
PHE 8xt1 21+4 18%9 193

THR | 13£2 2612 | 22%5 22+3
TRY 2+1 543 42 3*1
ALA | 27X8 ®| 53+14»| 52%10 | 50%6
ARG | 11+2 ®| 28%7 ¥ | 24%9 24%4
GLU | 99+22 | 63+26 | 62+12 | 57%13

HIS 5%2 9+£3 6t2 7£1
SER | 16%5 33£18 27t6 30+4
TYR 7*2 175 166 17+2
GLY | 70272 | 37%6 »| 4747 41£10
GLN | 25%15 13%5 19+6 15+2
TAU | 30x8 23+3 21%8 24£10

(nmol/mg-+protein, mean=+SD)

Each value represents mean=+S.D.
a)—b), p<0.01.

5. EBEIRRAES

FFARIEE Z v + T0.82£0.08mEq/1TH » 7~ B,
FWRIEPE, CHLOWIETL, MELX T
TI—ADHERELI3ONERCEEERL

(B413, 14).

6. BaVvAFo— )

TchiZIE®E Z v b T35+8mg/dlTh o7z BEkfE
B%PS GHCIBLWTREGHZ SHERT 2 2,
F25, FSO TR KRB MMT 2 A 5
P-FS0BECIE24BEHIR L D T426 BB L5 Liko
SHLOMIZLEREDOERRY, 1201ME
108t 18 FEH B WERZR L. —HP-Fa5iTy
2B L D 5426 L BERED LR AR U208, P-SE
BEUPGHLEOMIZEEZR 2L, T2RBE LY
M THEEEZ:R2RD L (H13).

BBARERE T, 1208%R%kc C-S#E 4945, CG &
37+7, C-FS0R65+5 L IR SEHNERCEWE:
mU7HS, EMOBEIXBABI VI 2 »c8ET
boi: (H14).

7. VVIEHE

Table 3. Amino acid concentrations of pancrea-
tic homogenate in pancreatitis groups 24 hours
after the operation

Group
P-S P-G P-F25 P-F50
(n=3) | (n=3) | (n=3) | (n=4)

ILE |* 216 |* 25%5 |* 25+4 |* 19%5
LEU |* 57£19 |* 62£13 |* 71£11 |* 54+t18
VAL |* 39%9 |* 3718 |* 38*+11 |* 33%5
LYS 43%12 5620 6319 49£21
MET 1414 165 18%3 15£5
PHE |* 30£9 |" 346 |* 40t6 | 35*16
THR 29=*8 27£11 32+13 24+3
TRY 62 103 8t2 814
ALA | 55%11 |* 64%8 |* 65+19 507
ARG | 30xl1 35+13 43+6 3318
GLU | 111£22 | 116%22 | 116+66 76+22
HIS 11£3 11+3 15£3 11£2
SER 41£10 38+£3 40t18 31%4
TYR 22%6 356 3BE2 2813

GLY 83+17 91£16 | 73%42 57*12
GLN 31£7 12+8 11£9 204
TAU 37x1 25+12 | 32*13 2513

(nmol/mg-protein, mean+SD)

Each value represents mean+S.D. )
¥, significantly different from normal rat in rat
in Table 2 (p<0.01).
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Table 4. Amino acid concentrations of pancrea-
tic homogenate in pancreatitis groups 120 hours
after the operation

Group

P-S P-G |P-F25 | P-F50

(n=3) | (n=3) | (n=3) | (n=3)
ILE |*15%2D | 81 ®|*11+2 |*16x2 ¥
LEU | "44£14” | 20+1 2| 26+4 367
VAL | *32£5% | 192 @| 18%3 2| *29+4 »
LYS | 3115 222 ) 317 | *34x1 PV
MET | 6%*1 6+1 3%2 8+4
PHE | 18%+4 11£2 13£3 18+3
THR | "28+6 2016 265 | *33+4
TRY | 4%1 4+1 3%2 4x1
ALA | 52+7 518 | *53%17 |*59%L5
ARG | 1610 | 12%5 12£3 146
GLU | 103%£34 90£8 118+13 | 1133
HIS | 10%2 61 8+1 10+1
SER | 38%11 | 32+4 37E7 | *49%£10
TYR | 17£3 11+2 13£3 16+2
GLY | 94=*17 67%7 91%12 98=+3
GLN | 48%9 47%6 4112 | *70£6
TAU |"22438" |*14729 @ |*250%26" ['181£31

(nmol/mg-protein, mean+SD)

Each value represents mean+S.D.
a)—bh), p<0.01; +%, significantly different from
nomal rat in Table 2 (p<0.01).
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Serum amylase levels (/1)
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Pre 120 hr
Time after operation

a

PLP 3IE¥ 5 v bt T93+14mg/dl (LIFEL) T
Hot. BEEEME, PSS GHTRPP2ETHEA:
RYbDDEEDEZSHER LI, PFBBLUV
F50 T 24RME L0, T £h 146+2],
218427 L BEEIC LR L, 1208FM%ic ik P-F50 2
23, 24369 LMD IEIHLEBCH WELTL
7. LsxL, P-F5SEETIRP-SHE, P-GRELroMIzE
EEEZEvohanoz (H12).

HEEECBLTY, 1208/M% TC-SE 115110,
C-GEE90+13, C-F50 R 17032 LSRR SHTEE
CEWEEZR L BBABRERA CRZ» o2 (B
14) .
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Fig.11. Changes in serum levels of amylase(a) and lipase(b) in control groups.
®, group C-S; O, group C-G; A, group C-F50.

Each point represents mean+S.D. (n=5).

*, p<0.01.
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Serum total lipid levels (mg/dl)

Serum total cholesterol levels (mg/dl)
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Fig.12. Changes in serum levels of total lipid(a) and phospholipid(b) in pancreatitis
groups.
®, group P-S; O, group P-G; 4, group P-F25; A, group P-F50.
Each points represents mean+S.D. (n=5).
*, p<0.01.
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Fig.13. Changes in serum levels of triglyceride
(a), total cholesterol (b) and free fatty acid (c)
sol in pancreatitis groups.
Symbols are the same as in Fig. 12.
Each point represents mean®S.D. (n=5).
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Abstract

The effects of glucose and/or fat emulsion on acute pancreatitis in rats were examined.
After pancreatitis had been induced in male Wistar rats by transduodenal injection of
sodium-taurocholate and trypsin into the bile duct, the animals were divided into four
groups according to the solution infused : Group P-S, saline only; Group P-G, glucose
only ; Group P-F25, glucose and fat emulsion of 25% of total calorie; Group P-F50,
glucose and fat emulsion of 50% of total calorie. All solutions were infused via a silastic
catheter inserted into the superior vena cava. The nitrogen balance was best in Group P-G
and worst in Group P-S, and the nitrogen balance worsened with increasing amounts of
fat emulsion. The mortality rate was significantly higher in Groups P-§ and P-F50 than
in Groups P-G and P-F25. Incorporation of ‘H-leucine into the protein fraction in the
homogenate of the pancreas was minimum in every group 24 hours after the induction of
pancreatitis. The uptake in Group P-G and Group P-F25 was significantly increased after
72 hours and 120 hours respectively, while that in Groups P-S and P-F50 did not recover.
Free amino acid concentrations in the homogenate of the pancreas were increased after 24
hours in every group, ILE, LEU, VAL, PHE, ALA, SER and TYR being significant.
Although those in Groups P-G and P-F25 were reduced to normal levels after 120 hours,
in Groups P-S and P-F50 ILE, LEU, VAL, THR and GLN were still abnormally high.
These results suggested that glucose was the preferred energy source in acute pancreatitis,
and that appropriate nutritional supply leads to an improvement of nitrogen balance,
reduction of mortality rate and early restoration of protein synthesis in the pancreas.



