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Effects of enalapril on plasma Ang II level and the expression of AT,
in blood vessel and kidney of type 2 diabetic rats

YANG Jian, XUE Chun, HU Gang

(Depa rtment o f Phamacology, Nanjing Medical University, Nanjng 210029, China)

Abstract: Aim  To study the plasma angiotensin II ( Ang II) levels and the expressions of
angiotensin I receptor ( AT, ) in blood vessels and kidneys in diabetic and high fat diet rats, and the
effects of enalapril on plasma Ang II levels and the expressions of AT, in blood vessels and kidneys in
diabetic rats. Methods The plasma Ang II level was assayed with ' I-Ang II radioimmunoassay, and the
expression of AT, in blood vessel and kidney was analyzed with immunohistochem ical technique. Results
The plasma Ang II level was significantly higher in type 2 diabetic rats (241 £49) pge mL™' than that in
the control (71 £22) pge mL™', high fat diet group (151 £29) pg* mL™' (P <0.01), and enalapril-
treated groups (136 £25) pge mL' (P <0.05). The plasma Ang II levels in high fat diet and in
enalapril-treated groups were also significantly higher than that in control group ( P <0.01). With
immunohistochem ical technique, it was found that the expression of AT, in endothelial cells of blood
vessels, vascular smooth muscle cells, and kidneys in diabetic group increased. The expression of AT, in
endothelial cells of blood vessels, vascular smooth muscle cells, and kidney in enalapril-treated group was
similar to that in control group. Conclusion The plasma Ang II levels and the expression of AT, in type
2 diabetic and high fat diet rats increased. Enalapril was shown to decrease the plasma Ang II level and
downregulate the expression of AT, in blood vessels and kidneys in type 2 diabetic rats.
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Table 1 Effect of enalapril (Ena) on plasma Ang 11
glucose and weight in type 2 diabetic rats , Ang 11 ,
Group Glucose /mmols L' Weight/g .
Control 5.2 %0.3 443 £12
o 3 2 .
DM 14 £5 497 +48
Ena 12 447" 412 %25 AT,
HF 6.5 0.5 489 42 3 1 ,
Rats in diabetes model ( DM ) group, Ena-trated group AT, S

(Ena) and high fat diet group ( HF) were fed with high
sucrose and fat diet for17 weeks. At week 5 and week 6 the
rats were given ip streptozotocin 30 mg* kg'' to induce s , AT,
diabetes. Then the rats in Ena-treated group were given Ena
(10 mg* kg'1 «d', ig) from week 9 to week 17. n =5,

ATI ]

xEs. 77 P <0.0l vs control group AT, s
) AT .
Table 2  Effect of enalapril (Ena) on plasma AT
insulin in type 2 diabetic rats at different tim es ! ’
A’Tl >
. Control/ DM/ Ena/ HF/
Time o1 it -1 -1
mu* L mue* L mues L mu* L 5

2" week 1543 24 *6 20 %3 20 5 AT, .

6" week 17.4%2.7 35 %4 354" 22 k37 # AT

10" week 27 4 45%5 0 35.6%2.1° " F 324t ! ’

12" week 26.3 2.5 405" 32.1 £2.1°* 28.6 2. 1% AT, ( 3,

Rats in diabetes model ( DM) group, Ena-trated group 2).

(Ena) and high fat diet group ( HF) were fed with high AT,
sucrose and fat diet for17 weeks. At week 5 and week 6 the

rats were given ip streptozotocin 30 mg* kg'] to induce AT, ’
diabetes. Then the rats in Ena-treated group were given Ena AT, s AT,
(10 mge kg''+ d'', ig) from week 9 to week 17. n =5,
xts. " P<0.05, " P <0.01 vs control group; "P <0.05,
P <0.01 vs DM group AT, ( 3 3).

A: Control group ( X 400); B: Diabetes model ( DM) group ( x400); C: High fatdiet (HF) group ( x400); D: Ena-treated ( Ena) group ( % 400)
Figure 1 The expression of angiotensin 1] receptor ( AT, ) of the endothelial cells of the mesenteric vascular bed
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A: Control group ( x400); B: Diabetes model ( DM) group ( x 400); C: High fatdiet ( HF) group ( x400); D: Ena-treated ( Ena) group ( x 200)

Figure 2 The expression of angiotensin I] receptor ( AT, ) in artery vascular smooth muscle cells

A: Control group ( x200); B: Diabetes model ( DM) group ( x200); C: High fatdiet ( HF) group ( x200); D: Ena-treated ( Ena) group ( x 200)
Figure 3 The expression of angiotensin I] receptor ( AT, ) in kidney

Table 3 AT, receptor expression of various

tissues by imm unohistochem istry [4] P
la
Group Endothelial cells Vaseular sm ooth Kidney P Ang I
muscle cells

Control + + + s Ang 11

DM + + + + + + + , o

HF + + + N

Ena + + + e . .

11 ( constitutive angiotensin 11

The density of imnmunoreactive cells was scored as follow: =

questionable; + sparse; + + modemately dense; + + + converting enzyme, ACE)’

highly dense ( chymase) ,
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