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The Change of Ca®* and Ca®*-ATPase of Right Ventricular Myocardium in
Ascites Syndrome of Broiler Chickens

L1 Kai'? ,MA Li-gin* ,DON G Shi-shan’ ,XU Tong"” ,TIAN Yong’ ,WAN GJiar-lin®*,
WAN G Hui-yu’ ,0U De-yuan’ ,QIAO Jian*"
(1. College of Animal Science and Technology, Hebei North University,
Zhangjiakou 075131, China; 2. College of Veterinary Medicine,
China Agricultural University, Beijing 100094, China)

Abstract : Right ventricular hypertrophy andfailureisanimportant step in the development of as
cites syndrome. Cytoplasmic calcium concentrationisa maor regulator of cardiac contractilefunc
tion and various physological processesin cardiac muscle cells. The purpose of this study was to
measure the right ventricular pressure and investigate the precise ultrastructural location of Ca’*
and Ca’*-A TPase in the right ventricular myocardium of chickens with ascites syndrome induced
by low ambient temperature. The results showed that the right ventricular diastolic pressure
(RVDP) of ascitic broilers was sgnificantly higher than that of control broilers (P<0.01) , and
the maximum change ratio of right intraventricular pressure (RV dp/ dtm) of ascitic broilers was
significantly lower than that of the controls (P <0.01). Extensively increased calcium deposts
were observed in the right ventricular myocardium of ascitic broilers, whereasin the age-matched
control broilers, calcium deposits were much less. The Ca’*-A TPase reactive grains were obvi-
oudy found on the sarcoplasmic reticulum and mitochondrial membrane of the control right ven-
tricular myocardium , but rarely observed in the ascitic broilers. The data suggested that in ascitic
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broilers there was the right ventricular diastolic dysunction, in which the overload of intracell u-
lar calcium and inhibition of Ca’*-A TPase might be the important factors.
Key words: broiler; ascites syndrome; right ventricular myocardium; Ca®* ; Ca"-A TPase; the
potass um pyroantimonate cytochemical method; the electron microscopic enzyme histochemistry
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Table 1 Right ventricular pressure,right ventricular pressure( = dp/ dtrex) and AHI in the control and AS group

AS
Parameters Control group Ascites group
RV SP/ (kPa) 4.64+0.26 6.10+0.55"
RVDP/ (kPa) 0.53+0.14 1.42+0.27°°
+ dp/ dtma/ (Pa/ s) 103.74+12.19 28.30+12.31" "
- dp/ dtmex (Pal ) 130.34+21.20 29.96+5.70" "
AHI % 21.20+1.09 39.97+6.25" 7

, *.P<0.05, * *, P<0.01; %+ dp/ dtmax.

Compared with that of the control group at the sametime, *. P<0.05, * *. P<0.01;RVSP. Right ventricular systolic pres-

sure; RVDP. Right ventricular diastolic pressure; * dp/ dtms. Maximum rate of the pressure increase [ + dp/ dtmx ] and de-

crease [-dp/ dtma]
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Electron cytochemical reaction productsof Ca®*-A TPase activity were heavily deposited on the SR (black arrow) and

mitochondrial membrane (black arrow) in the right ventricular myocardium of the age-match normal broilers (A , B) ;

The electron density and reactive productsof Ca®*-A TPase activity decreased on the SR (black arrow) and mitochon-

drial membrane (black arrow) in the right ventricular myocardium of the ascitic birds (C, D) ; Control group: there

was no lead phosphate precipitation of Ca?*-A TPase when tissues were incubated in a calciuntfree medium with 10

mmol/L EGTA (E)

2 Ca’"-ATPase ( Bar =500 nm)
Fig.2 Utrastructral expression of Ca’*-ATPase activity in the right ventricle of broilers( Bar =500 nm)
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