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Preventive Effects of An Angiotensin Converting Enzyme Inhibitor and A
Calcium Antagonist on The Development of Spontaneous Pancreatitis in Salt-
loaded Dahl Salt-sensitive and Salt-resistant Rats

Tadahiko KUBOZOE

Pancreatic lesions were examined histopathologically in Dahl salt-sensitive rats (DS-S) and
Dahl salt-resistant rats (DS-R) fed a high-salt (8 % NaCl) diet from the age of 5 weeks to 11
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weeks. The DS-S rats were divided into three groups ; group 1 received drinking water
throughout the experimental period, group 2 received 0. 001% trandolapril (antihypertensive) , and
group 3 received 0. 2% verapamil (antihypertensive). The DS-R rats were also divided into three
groups ; group 4 received drinking water throughout the experimental period, group 5 received
0.001% trandolapril, and group 6 received 0.2% verapamil. Systolic blood pressure in group 1
was significantly higher than that in groups 2 and 3 throughout the experiment. The pancreatic
blood flow of the 11- week-old DS-S in group 2 was significantly greater than thatin groups 1 and 3.
Acinar degeneration with inflammatory changes and stromal fibrosis were observed in the pancreas
of group 1 animals at 11 weeks of age, together with periarteritis nodosa. These pancreatic
pathological findings were not observed in groups 2 and 3 at 11 weeks of age. TUNEL positive
cells were not observed in the pancreas of 6-11 week DS-S in groups 1, 2 and 3. The process of
apoptosis appears to have no effect on the pathology of pancreatic fibrosis in chronic ischemic
pancreatitis. The body weight, systolic blood pressure and pancreatic blood flow of the 11-week-
old DS-R did not significantly differ among the three groups. Pancreatic pathological findings
were not observed in groups 4, 5 and 6 throughout the experiment, nor were TUNEL positive cells
noted in the pancreas of 6-11 week DS-R in these groups. In conclusion, the pancreatic ischemia

caused by stenosis of the arteries was an important factor in the pathogenesis of the pancreatitis in

(%828% %1% 2002)

DS-S. (Accepted on December 18, 2001) Kawasaki Igakkaishi 28(1) 1121, 2002
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Fig. 1. Experimental protocol of the chronic pancreatitis
in Dahl rats
Group 1, 2, 3 ; DS-S, Group4,5,6 ; DS-R. Group 1
(No treatment + high salt diet in DS-S : DS-N),
Group 2 (Treated with trandolapril + high salt diet in
DS-S : DS-T), Group 3 (Treated with verapamil +
high salt diet in DS-S : DS-V), Group 4 (No treatment
+ high salt diet in DS-R : DR-N), Group 5(Treated
with trandolapril + high salt diet in DS-R : DR-T),
Group 6 (Treated with verapamil + high salt diet in
DS-R : DR-V), 1 ; Sacrifice, DS-S :Dahl Salt Sensi-
tive rat, DS-R : Dahl Salt Resistant rat, N . No treat-
ment, T . Trandolapril, V : Verapamil.
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Fig. 2. Age-related change of average body weight in Dahl rats
Body weight of group 3 (DS-V) was significantly lower than that of

group 2 (DS-T) throughout the experiment (*p<<0.05). Body weight of
groups 4 (DR-N), 5 (DR-T) and 6 (DR-V) was no significant differ-
ence in 11 weeks old DS-R. DS : Dahl Salt Sensitive rat, DR : Dahl Salt
Resistant rat, N : No treatment, T . administration of trandolapril, V :
administration of verapamil
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Fig. 3. Age-related change of average systolic blood pressure in Dahl rats
Systolic blood pressure of group 1 (DS-N) was significantly higher than
that of group 2 (DS-T) and group 3 (DS-V) in 11 weeks old DS-S

(#p<0.001). Systolic blood pressure of groups 4(DR-N), 5(DR-T)
and 6 (DR-V) was no significant difference throughout the experiment in
11weeks old DS-R. DS : Dahl Salt Sensitive rat, DR : Dahl Salt Resistant
rat, N . No treatment, T . administration of trandolapril, V : administration
of verapamil
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Fig. 4. Age-related change of average pancreatic blood flow in Dahl rats 3. EIEE

Pancreatic blood flow of group 2(DS-T) was significantly higher than . "
that of group 1(DS-N) and group 3(DS-V) in 11 weeks old DS-S (*p DS-S & & U DS-R 0 % O ik
<0.05). Pancreatic blood flow of groups4 (DR-N),5(DR-T) and6 Ifil it & @ #X B By 2 1L % Figure 4
(DR-V) was no significant difference in 11 weeks old DS-R. DS : Dahl I » " ol
Salt Sensitive rat, DR : Dahl Salt Resistant rat, N : No treatment, T : (2789 1138#T O DS-S 12813

administration of trandolapril, V ! administration of verapamil A BEIME & X Group 1 Tid 384.75
+157.38 ml/min/100 g tissue,
JED LR %720, 118K T O I MmE Group 2 T & 807 £ 233. 35 ml/min/ 100 g tissue,

214+ 32mmHg & FEWALBEIMEZE/R L7, {H# Group 3 T 305 +142.69 ml/ min/100 g tissue T
HECIZARZERTHPMMIMED LIS D, Group 2 IZBWTHOBIZ A E AR
T 1138 # T @ Group 2 T X160 =24 mmHg, M#ERLA (p<0.05). DS-R 2B 5 PEIMHE

N

Fig. 5. Histopathological changes of the pancreatic arteries in 11- weeks-old DS-S A
A ; Marked thicking of the wall of the artery with inflammatory cells, fibrinoid necrosis and granulation B
changes in Group 1 (DS-N)

B ; Acinar degeneration, stromal fibrosis and narrowing of the lumen of the artery due to periarteritis nodosa
in Group 1 (DS-N)
C and D ; No pathological change such as acinar degeneration, inflammatory cell infiltration or stromal
fibrosis in Group 2 (DS-T)
E and F ; No pathological change such as acinar degeneration, inflammatory cell infiltration or stromal
fibrosis in Group 3 (DS-V)

(H&E staining, original magnification ; A x 10, B x 20, C x8,D x20,E x10,F x20 )
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Fig. 6. Histopathological changes in 11-weeks-old DS-R
No pathological changes in Group 4 (DR-N; A,B), 5 (DR-T; C,D) and6 (DR-V; E,F).
(H&E staining, original magnification ; A x 10, B x20,C x8, D x25,E x10,F X 33)

Table 1. Degree of histopathological changes in Group 1
(DS-N), Group 2(DS-T) and Group 3 (DS-V)
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Table 2. Incidence of chronic pancreatitis and periarteritis
nodosa in Group 1(DS-N), Group 2(DS-T) and
Group 3(DS-V). *p <0.01, ** <0.05

Histopathological Group 1 Group 2 Group 3
changes (n=9) (n=10) (n=4)
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pancreatitis L : J
* %
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nodosa ‘ ]——*J J
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Fig. 7. A : TUNEL staining of the Group 1 in 11 weeks-old-DS-N. The apoptotic cells were not detected in the A'B
fibrotic area of the pancreas.
B : TUNEL staining of the Group 6 in 11 weeks-old-DS-R. The apoptotic cells were detected in the acinar

of the pancreas.
(original magnification ; A X 6.6, B x40)
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