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Acute Pancreatitis-Effect of the Treatment with
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Table 1. Components of safflower oil emulsion and 10% fat emulsion

Safflawer oil 10% fat emulsion
Cis (Palmitic acid) 6.8 Mol. % 12.1+0.4 Mol. %
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Histological findings of pancreatic tissue afte
after injection, marked interstitial edema is observed remarkably (H-E stain X 40).
injection, intracellular vacuoles of various sizes are observed (H-E stain X 400).

M

r subcutaneous injections

PN

Cochran-Cox DAETB IR 27, EREHN5Y
LI (p<0.05) T, BEEEED LHEL .

154

I, BB 1% 58

1. REABENATR

T, LA v EETES L LBROBEOHABSEN
i3 4 BEBCREEOZE (X1 0a) , #Mlznz
Rk (K1 0b) , FHEREHE (K1 0c) &k &84
WA SNIRY, (BB IOTSRLELLL
D, MBELER BB . 245K ILEY
Wi DELIZHEE L. HERENIC X ERS 6 B
FTRBEERC LD BEBIEE ST EER,
GRFRT L D ORERIE  CRFEBROBENRET LB
1781, 9 RERIAEMEEESBE I N T L EEHRT
HrrLEZON. ABRLBETRIFELELOREE
BE*RLEEEZRAsNE, -7 (82).

2. ELFHWRERR

1) M7 55— ¥iEk

SEERAB L D LR, 6 BRI 42000k
7500IU/L 2@ L7228, RMBEIDETEZMRL, 18
BRgrEIZERBECELL:. A BECIHER

i

HEELZEHT, AROELERLL. EBEWEL
AR 4 ~ 6 B ERRESEEE N, 20
HBEEL T EEsBERIa i (K2 Da) .

2) Im# PLA, ¥E¥

mE7 25— YEEOELLRBC4RERIVE

AN S i
of caerulein. a) Six hr
b) Six hr after
c) Sic hr after

injection, moderate inflammatory cell infiltration is seen (H-E X 200).




BRI R R 1 B 1T 2 831

g LA L, 68M%IC 18.2+3.6U/ml L TE{EICE
U, DUsEnm U243 IBIgERMEIcE L. A
B, BELLHCEBROELERL, BEERA5hik
otz (E20b).

3) IM¥F LLe/Le tt
ARTRAKMZ LY LAL, IBET 0.47%

0.035TEfERRL 2. L2EHBrSETL, 245
TEREFCHELL. BETHEABORBERL T

Table 2.  Pathohistological findings of pancreatic tissue by the caerulein injection (H-E stain)

Time after first injection of caerulein

4 hr 6 hr 9 hr 12hr 18 hr 24 hr 48 hr
Interstitial edema 1 H# # +# -+ — —
Intracellular Vaculoization + H + ks -+ — _
Inflammatory cell infiltration - + + H# + + -

The histological grading of vacuolization refers to the approximate percentage of cells involved : —
absent ; +,0~25% ; H , 25~50% ; 1t , over 50%. The grading of interstitial edema and inflammatory
cell infiltration refers to a scale ranging from ~ as minimal to # as maximal alterations.
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Fig.2. a) Change of serum amylase activity
after four times subcutaneous injections of 20
u g/kg weight of caerulein in group A and B.
®—®, Group A, no treatment ; O—CO, Group
B, safflawer oil emulsion infusion. Data
represent mean+3. D. of 6 animals. b)
Change of serum phospholipase A, activity
after four times subcutaneous injections of 20
4 g/kg body weight of caerulein in group A
and B. @—@, Group A, no treatment ;
O—0O, Group B, safflawer oil emulsion
infusion. Date represent mean®S.D. of 6
animals.
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Fig. 3. a) Changes of serum lysolecithin/lecithin

ratio after four times subcutaneous injections
of 20 x g/kg body weight of caerulein in group
A and B. @&—@, Group A, no treatment;
O—Q, Group B, safflawer oil emulsion
infusion. Data represent mean+S.D. of 6
animals. b) Changes of lysolecithin/lecithin
ratio of pancreatic tissue after four times
subcutaneous injections of 20u g/ kg body
weight of caeruleinin group A and B. @—@,
Group A, no treatment; O—Q, Group B,
safflawer oil emulsion infusion. Data represe-
nt mean=S.D. of 6 animals. *, p<0.05 v.s.
group A in each time.
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Fig. 4. Acinar cell of pancreas stability against
phospholipase A, A—a, normal acinar cell;
®—@, acinar cell of Group A, group A, no
treatment ; O—Q, acinar cell of Group B,
group B, safflawer oil emulsion infusion.
Data represent mean+S.D. of 6 animals.
*, p<0.05 v.s. group A in each concentration.
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Fig. 5. Insulin secretion activity of one islet cell
90 for minute by addition of 30 mg/dl glucose.
A, islet cell of group A. group A, no treat-
ment ; B, islet cell of group B, safflawer oil
emulsion infusion; C, mormal islet cell. Data
represent mean+S.D. of 6 animals. *, p<0.05
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Fig. 6. Radioactivity in blood, liver, pancreas, spleen, stomach and brain after “C linolic acid injection
from inferior vena cava. @—@®, normal rat; O—QO rat of experimental acute pancreatitis. Data
reprresent mean+S.D. of 3 animals. *, p<0.05 v.s. normal rat in each time.
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Fig. 7. Pancreas tissue blood flow after four
times subcutaneous injections of 20u g/ kg
body weight of caerulein in group A and B.
@—@®, Group A, no treatment ; O—Q, Group
B, safflawer oil emulsion infusion. Data
represent mean=+S.D. of 6 animals. *, p<0.05
v.s. group A.
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Fig. 8. Plastic reconstruction of blood vessels in
acute pancreatitis. Reticular capillary struc-
ture is markedly disarrayed. Marked shrin-
kage and dilatation of blood vessels with
irregularity of vascular contour are generally
seen (scanningelectron micrography X 300).

(b)

Fig. 9. Angiography of pancreas after barium injection into the thoracic aortic
artery. a) Vessel structure in normal pancreas. b) Vessel is destroyed and
barium exudate out of the vessel in experimental pancreatitis.
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Fig.10. Histological findings of brain tissue after infusion of phospholipase A. into pancreatic duct
(H-E stainx400). a) Neuronal cell of the occipital lobule shows ischemic cell change. b) Neuronal
cells of the thalamus show pyknosis. ¢) Neuronal cell of the nucleus ruber shows satellitosis.

Table 3. Histological findings of brain tissue

Group C Group D
Parts I.C.C. Pyknosis Satcllitosis Gliosis LCC Pyknosis Satellitosis Gliosis

Cercbral cortex

Frontal lobe # H - + 1 +# — -

Parictal lobule H# +# - - H H# — —

Temporal lobule t H - - -+ + - -

Occipital lobule +# # - - + + — _
Hippocampus # + - - i + - -
Cerebral nuclei

Caudate nuclcus # + - - + + — —

Lenticular nucleus H# + - - + + — .

Thalamus <+ =+ — — + + — —
Mid-brain

Nucleus ruber + +4- - — 4 + _ _

Nucleus niger + 4- + - + + _ .
Cerebellum

Semilunaris +# + - - + H# - -

Vermis It + - - ud bl - -

Histological findings of brain tissue 7 days after injection of PLA, into pancreatic duct. The histolohical grading rcfers to the approximate
percentage of cell involved.

—, absent ; +,0~10%; #,10~20% ; #, 20~30%.

L C. C. : ischemic cell change.
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Fig.11. Macroscopic findings of brain tissue of acid dehydrase stain. The parts
without activity of succinate deyhydrogenase is decolorezed. Left in normal
rat and right in rat of experimental acute pancreatitis. The decorized area is
remarkable in the right brain.

Table 4. Loss of succinate dehydrogenase activity

Parts

Frequency of decoloration

Decorized Total
specimens specimens

Cerebral cortex
Frontal lobe
Parietal lobule
Temporal lobule
Occipital lobule

822 (36.4%)
622 (27.3%)
10/22  (45.5%)
12/22  (54.5%)

Hippocampus

2222 (100%)

Cerebral nuclei

Caudate nucleus

5722 (22.7%)

Lenticular nucleus 522 (22.7%)
Thalamus 322 13.6%)
Mid-brain

Nucleus ruber

Nucleus niger

18/22 (81.8%)
12122 (54.5%)

Cerebellum
Semilunaris

Vermis

4722 (18.2%)
1822 (81.8%)

The parts without activity of succinate dehydrogenase is decol-

orized.
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Abstract

The pathophysiology of acute pancreatitis was studied experimentally in donryu rats. The effect
of infusion of fat emulsion on acute pancreatitis was also investigated. Experiment 1 : Acute edema-
tous pancreatitis was produced by four hourly subcutaneous injections of 20 .g/Kg body weight of
caerulein. The animal experiments were grouped into two classes according to with (fat emulsion
group) or without (control group) infusion of fat emulsion. From the samples of blood and pancreatic
tissue at certain stages, changes in pancreatic tissue, serum amylase activity, serum phospholipase A,
(PLA,) activity, serum lysolecithin/lecithin ratio, pancreatic tissue lysolecithin/lecithin ratio, the sta-
bility of pancreatic acinar cells against phosholipase A, and the insulin secretion of islet cells were
examined. The changes and distributions of radioactivity, after 14C linolic acid injection into the infe-
rior vena cava, were measured. The changes in the pancreatic microvascular structure were also
investigated by means of a plastic reconstruction of the pancreatic blood vessels and an injection of
barium into the thoracic aorta. Experiment 2 : The alteration of the brain in acute pancreatitis simu-
lated by infusion of PLA, into pancreatic duct, was examined. The animal experiments were grouped
into two classes according to with (fat emulsion group) or without (control group) infusion of fat
emmulsion. From the samples of brain tissue at certain stages, histological changes, distribution of
succinate dehydrase and changes in the energy charge of the brain tissue were examined. The follow-
ing results were obtained. In the serum and pancreatic tissue the lysolecithin/lecithin ratio was lower
in the fat emulsion group than in the control group. The stability of the pancreatic acinar cells against
PLA, and insulin secretion in the islet cells were higher in the fat emulsion group than in the control
group. 4C linolic acid injected into the vena cava was distributed remarkably, to the pancreas in
acute pancreatitis. The infusion of fat emulsion in acute pancreatitis inhibited the destruction of pan-
creatic blood vessels. Histological alterations of brain tissue in acute pancreatitis were inhibited with
the infusion of fat emulsion, and the energy charge of brain was higer in the fat emulsion group than
in the control group. These findings suggest that the infusion of fat emulsion in acute pancreatitis
inhibits the destruction of the pancreas and brain histologically and functionally, and is used as the
substrate for the cell membrane.




