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Effect of berberine on left ventricular remodeling in
renovascular hypertensive rats
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(College o f Tmditional Chinese Phammacy, Beijng University of Tmditional Chinese Medicine, Beijing 100102, China)

Abstract: The pumpose of this study is to evaluate the effects and the underline mechanisms of
berberine on the cardiac function and left ventricular remodeling in rats with renovascular hypertension.
The renovascular hypertensive model was established by the two-kidney, two-clip (2K2C) method in
Sprague-Dawley ( SD) mats. Two weeks after surgery, all the operated SD rats were random ly assigned into
four groups: (D renovascular hypertensive model group; @ berberine 5 mg* kg ' group; @ berberine 10
mg* kg'1 group; @ captopril 45 mge kg'1 group; and the sham operated rats were used as control. Four
weeks after the drugs were adm inistered, the cardiac function was assessed. The ratios of heart weight to
body weight (HW /BW), left ventricular weight to body weight ( LVW /BW) and right ventricular weight
to body weight (RVW /BW) were compared between groups. Coronal sections of the left ventricular tissue
(LV) were prpared for pamffin sections, picrosirius red and HE staining was perfomed. The left
ventricular wall thickness ( LVWT), interventricular septal thickness ( IVST), the pammeters of
myocardial fibrosis indicated by interstitial collagen volume fraction ( ICVF) and perivascular collagen area
(PVCA) were assessed. Nitric oxide ( NO), adenosine cyclophosphate ( cAMP) and guanosine
cyclophosphate ( cGMP) concentrations of left ventricular tissue were measured. Betberine 5 mg* kg’l
and 10 mg* kg'1 increased the left ventricular *dp/dt,, and HR. Betberine 10 mg* kg'1 decreased
HW /BW and LVW /BW. The image analysis showed that both 5 and 10 mg* kg ' of berberine decreased
LVWT, ICVF and PVCA, while increased the NO and cAMP contents in left ventricular tissue. Berberine
could improve cardiac contractility of 2K2C model rats, and inhibit left ventricular remodeling especially
myocardial fibrosis in renovascular hypertension rats. And such effects may partially associate with the
increased NO and cAMP content in left ventricular tissue.
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Table1 Effect of betherine on cardiac function in 2K2C mats

Group Dose | LVSP LVEDP +) dp/dﬁrm (- )dp/d'fnax HR L
/mg* kg /mmHg /mmHg (mmHg* s ') (mmHg* s " /beats* min
Model 11 180 £26 0.09 £3.02 8 520 £918 - 6800 X1 266 440 £30
Sham 10 167 t16 -1.24%2.90 8 460 1816 - 7155 %705 469 129
Be the rine 5 9 198 +27 -3.86 £2.72 9 669 *1 165" - 8 229 *962° 467 £12°
10 9 190 29 -2.50 £2.19 9 405 *756" -8 055 *901” 482 £12°
Captopril 45 9 183 £18 -3.08£3.12 9120 £742 - 7520 X977 475 21"
LVSP: Left ventricular systolic pressure; LVEDP: Left ventricular end-diastolic pressure; + dp/dt, : The maximum mte of

contraction; - dp/dt,,,:

The maximum rate of relaxation; HR: Heart rate. Model group: 2K2C operated rats without any treatment;

Sham group: Sham operated rats without any treatment, all the other groups adm inistered with drugs ( ig) orally two weeks after

2K2C operation for four weeks. The cardiac function was assessed at the end of study. x Es. °

P <0.05 vs model group

Table2 Effect of betberine on the ratios of heart weight to body weight in 2K2C rats

Dose HW /BW LVW /BW RVW /BW
Group . o1 . o1 . o1 . o1
/mg* kg (g kg'') (g kg'') (g kg'')
Model 14 3.19 £0.23 2.31 0. 21 0.55 £0.03
Sham 13 2.76 £0.14" "7 1.94%0.11" "~ 0.49 £0.04" "
Be tbe rine 5 12 3.09 £0.32 2.21 %0.28 0.53 £0.04
10 11 2.88 +0.25" 2.07 £0.18" 0.50 £0. 06
Captopril 45 12 2.95 £0.29" 2.09 £0.25" 0.51 £0.06"

HW /BW: Heart weight/body weight, LVW /BW: Left ventricular weight/body weight;

RVW /BW: Right ventricular weight/body

weight x%s. ~ P <0.05, °° P<0.0l, "~ " P <0.00l vs model group
2 4
-1
, 4 10 mg* kg - )
45 mg* kg HW /BW,
LVW /BW RVW /BW, I > 5 I
« 2). , ; 1
3 ° b
ICVF PVCA( 4, 1).
s LVWT IVST
. 10 mg* kg LVWT Table4 Effect of betberine on ICVF and PVCA in
2K2C nats
 3).
Dose
Group o ICVE /% PVCA
/mg* kg
Table 3 Effect of bertherine on LVWT and IVST in Model 11 0.81 *0.32 2.14 *1.01
2K2C nts Sham 10 0.42%0.16" " " 1.21 £0.34" "~
Dose Be he rine 5 9 0.63 £0.32 1.12 £0.49°
Group e kg LVWT/mm IVST/mm 10 9  0.47%0.25 77 1.31 £0.43"°
T + * o + F—
Model 11 3.67 +0. 41 5.99 +0.57 Captopril 45 9 0.53 X0.26 1.25 T0. 41
Sham 10 2.98 +0.51" " 2.48 +0.27" " ICVF: Interstitial collagen volume fraction; PVCA:
Be e rine 5 9 3.55 0. 46 3.02 0. 46 Perivascular collagen area. x £s. ~ P <0.05, °~ P <0.01,
10 9 3.35%0.35 3.17 £0.35 P'<0.001 w5 model group
Captopril 45 9 3.56 +0.24 2.97 0. 48
) ) ) 5 NO,
LVWT: Left ventricular wall thickness; IVST: Interventricular
septal thickness. xXs TP <0.05, " P <0.0l vs model cAMP cGMP
group , NO
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Figure 1 Effect of betberine on collagen content in rats by picric acid-sirius red staining. M: Model group; C:
Sham group; X: Bererine 5 mg* kg '; Z: Berberine 10 mg* kg '; K: Captopril 45 mg* kg '. 1: Myocardial

interstitial collagen; 2: Perivascular collagen. Magnification %100
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Table5 Effect of betberine on NO, cAMP and ¢cGMP contents in left ventricular tissue in 2K2C mts

Dose NO cAMP cGMP
Group -1 1 . 1 o cAMP /cGMP
/mg* kg /Bmol* g~ ( protein) /pmols g™ ( tissue) /pmol* g ( tissue)
Model 11 0.72 %0.35 81 14 16.71 *1.88 4.87 +0.71
Sham - 10 1.26 £0.31" " 99 27 20.92 £1.97" " ° 5.06 £1.52
Be e rine 5 9 1.24 +0.53" 108 £18"~ 16.69 £1.92 6.08 *0.57" "
10 9 1.50 X0.61° " 104 £24° 16.38 £2.31 7.93 *4.26"
Captopril 45 9 1.43 £0.69" 109 £26° 17.28 t4. 04 6.59 £2.61
x*s. " P<0.05, 7 P<0.01, " P<0.001 vsmodel group
NO « 5. .
cAMP cGMP , ,
cAMP , cAMP /cGMP .
( 5) ° >
: *dp/dt,,,
- 1167
cAMP
[7]
(LVH), NO ,
5 / H NO Hl
. . . Ny 111 .
4 ; ; i :
(1371, [17-19] NO
, NO
[14]
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