Experimental Study on Endocrinological and
Histological Changes of the Pancreas after
Segmental Pancreatic Autotransplantation in

Dogs
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Fig.1. Schematic illustration of operative procedure. A, pancreatic left lobe (shaded area)
is separated : B, segmental pancreatic autotransplanted group ; left lobe is transplanted at
left iliac fossa, while right lobe and spleen are resected : C, segmental pancreatic resected
group ; left lobe and spleen are preseved, while right lobe is resected.
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Fig.2. Changes in fasting serum glucose levels after operation. Each point represents the
mean+SEM. X, the mean of 46 untreated dogs; O—O, segmental pancreatic
autotransplanted group; ® —®, segmental pancreatic resected group.
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Fig.3. Changes in fasting serum insulin levels after operation. Each point represents the
mean+SEM.. X, the mean of 46 untreated dogs; O—0O, segmental pancreatic
autotransplanted group; ® —®, segmental pancreatic resected group.
** P <(.02 vs untreated dogs.
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Fig. 4. Changes in fasting serum glucagon levels after operation. Each point represents the
mean+S.EM.. X, the mean of 46 untreated dogs; O—O, segmental pancreatic
autotransplanted group; ® —®, segmental pancreatic resected group.
*P<0.05; **P<0.02 vs untreated dogs.
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Fig.5. Changes in glucose diminution rates by intravenous glucose tolerance test. Each
point represents the mean+S.EM.. X, untreated group; O—O, segmental pancreatic
autotransplanted group; ®—®, segmental pancreatic resected group; 4, total pan-

createctomized group.
*P <0.05 vs untreated group.
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Fig. 6. Changes in insulinogenic indices (3 min) by intravenous glucose tolerance test.
Each point represents the mean+SEM. X, untreated group; O-——0, segmental
pancreatic autotransplanted group; @ —@, segmental pancreatic resected group; A,
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Fig.7. Changes in total insulinogenic indices (60 min) by intravenous glucose tolerance test.
Each point represents the mean+SEM. X, untreated group; O—O, segmental
pancreatic autotransplanted group; ®-—@, segmental pancreatic resected group; A,
total pancreatectomized group.

*P <0.05; **P<0.02 vs untreated group.
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Fig.12. Histological findings of the pancreas at the 4 week after segmental autotrans-

plantation. Islets irregular in shape and solitary B cells are seen. Intracellular granules

are stained well. PAP-insulin stain, X400.
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Fig.13. Histological findings of the pancreas at the 24 week after segmental autotrans-
plantation.
Numerous islets irregular in shape and solitary B cells are seen in the fibrous tissue. The
ratio of B cell in one islet is remained in the normal range. PAP-insulin stain. A, X40;
B, x100.
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Fig. 14. Histological findings of the pancreas at the 24 week after segmental autotrans-
plantation.
Numerous islets and solitary A cells are seen similarly to Fig. 13. The ratio of A cell in
one islet is remained in the normal range. PAP-glucagon stain. A, X40; B, X100.
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Abstract

To study the long-term efficacy of pancreatic transplantation, endocrinological and histolo-
gical changes in the transplanted pancreas were determined after segmental pancreatic autotrans-
plantion in dogs. The left lobe of the pancreas (about 40 % of the whole pancreas) was trans-
planted with intraperitoneal drainage of the pancreatic duct. Blood vessels were inosculated
with common iliac artery and vein at their ends. The remaining part of the pancreas was re-
moved. Segmental pancreatic resection was performed in the control dogs in which a part of
left lobe was preserved and the end of the pancreatic duct was drained intraperitoneally. Fasting
blood glucose remained in the normal range over 24 weeks after transplantation. But fasting
serum insulin and glucagon were raised transiently at the early postoperative days and restored to
normal. In the control dogs which were subjected to pancreatic segmental resection, fasting
blood glucose, serum insulin and serum glucagon remained in the normal range. An intravenous
glucose tolerance test a marked impairment at the 2 week after transplantation, a recovery
tendency at the 4 week, but gradual aggravation thereafter: a glucose diminution rate (K value)
was decreased; both insulinogenic index in first 3 minutes and total insulinogenic index for 60
minutes after glucose loading were reduced. The control dogs which had the same pancreatic
volume with the same intraperitoneal duct drainage as the transplanted dogs showed similar
results. Serum amylase was raised significantly in both groups, but restored to normal at the
2 week in the transplanted dogs and at the 4 week in the control dogs. Histological examination
revealed highly advanced fibrosis of the transplanted pancreas leading to almost complete disap-
pearance of exocrine cells at the 24 week. Although relatively preserved, pancreatic islets of
Langerhans irregular in shape were observed scatteringly in the fibrous pancreas. The control
dogs showed similar fibrosis and morphological changes in islets. In conclusion, pancreatic
segmental autotransplantation with intraperitoneal drainage of the pancreatic duct caused a
gradual impairment of glucose diminution. This result was attributable not only to the decrease
in pancreatic volume due to transplantetion but also to the degeneration of islets and the im-
pairment of insulin secretion activity. Furthermore, the fundamental pathology was the ad-
vanced fibrosis of the transplanted pancreas caused by the obstruction of the pancreatic duct

and the cessation of pancreatic juice outflow.




