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The present study was performed to determine whether transforning
growth factor B1 (TGFB1) and tissue renin-angiotensin (R-A) system
are involved in hypertrophic cardiomyopathy. Cardiomyopathic Syrian
hansters (Bio 14.8) aged 4 and 20 weeks were used as a model of hyper-
trophic cardiomyopathy and compared with age-matched F1 8 Syrian han-
sters. Total RNA was extracted from the left ventricle, and the m-RNA
expressions of TGFB1 and angiotensinogen(ATN) were examined by North-
ern blotting or Ribonuclease Protection Assay (RPA). The activity of
angiotesin-converting enzyme (ACE) was assayed by the modified method
of Tess, using crude membrane fraction prepared from left ventricle.
The effect of angiotensinll (AIl) on phosphatidylinositol{PI) metabo-
lism was evaluated by the PI- or PIP, (phosphatidylinositol 4,5-bis
phosphate) - specific phospholipase C (PLC),which releases inositol-1,4,
o-triphosphate (IP:) and diacylglycerol(DAG) in cardiac myocytes. The
m-RNA expressions of TGFB1 and ATN were detected in each group of
Syrian hamsters (BI014.6 and FIB). TGFB1 n-RNA expression was mark-
edly increased in BI014.6 compared with FIB at the age of 4 weeks,
and was more intensified at the age of 20 weeks, while no significant
difference was demonstrated in the ATN m-RNA expression. ACE activity
in the left ventricle was enhanced in 20 week-o0ld BI014.6 conpared
with age-matched FI B . The activities of PI-and PIP,-specific PLC were
enhanced in 20 week-old BIO14.8 in response to ATl stimulation.DAG and
IP3, which are second messengers and activate protein kinase C, were
significantly released from the cardiac nmyocytes of 20 week-old

BI014.86.

These results suggest that the increase in expression of TGF B1

gene in the left ventricle may induce cardiac hypertrophy in BI014.8,

and that the exaggerated response of phosphatidylinositel metabolisn

to Al and the increased activity of ACE in cardiac tissue R-A systen

may lead to the development of cardiac hypertrophy.
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A ER OB EY F A - TFT H» 2F5L. 1710
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RNAF v — 7 % # K U = (RPAN KitlAmbion%
& B ) Ribonuclease Protection Assay(RP
AYd B, £ & E » 5 % - £ RNA3O0x g & RNAY
B — 7 (1.2x10°% CPM)% & & L ,Hybridizati-
on Buffer ( 80% Formanmide, 40nM PIPES,

400nM NaOAc, 1mM EDTA)H T, 43°C. ¥ 20K
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M Hybridization® # 2, % o &, K & #& &,
RNase A, ¢ it RNase T1% fm 2 37°Ciz T 30%
M #E & L., — XK#EHERNAZ2S2>®HEL . & 6 iz,
K IS # i, SDS# # T T Proteinase K #% M X,
RNase® %k # ¥ H, x B A Y ¥ 7 v k2 EE L I
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1 ¥ 4 >3 BB (M KR ; 503 deionized
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b~ ¥ s 2 B9 V2T HRE
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-~ 7 K ®&mLMEL . ¥ K,
e ¥ N 7 BB v Y mBET
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Yy 3T 6 HRL0,-80%airF T 10% U ¥
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myo-[*Hlinositol(5u Ci)% W %. 248
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&

AII 10-°*M % # F € 37°¢C oo M OB ®& LU K ’
chloroform/methanol(2:1,vol/vol)#% M 2 K
e 2 B k¥ Y B E M OHE U 2o, Chlo
-roforn/ % H R L. H 2 F T & B & , B %
» B O chloroform/methanol(2:1,vo0l/vol)i
BE®RLYYU AFLVERESTL - b B WU L
"R /7o <= 27 5 7 4 W chlorform/methan-
0l/acetate/water(50:30:8:4, vol/vol) % B
B ¢ L T B B U ,phosphatidylinositol(PI) %
o @ U & K H®EGBEZEZARESYFL -
g - B 9 V.# -0 W L, Phoesholipisge €
(PLC)T K B & h T Wi WPID Kk # % Kk ® I,
S Hh i X YV PLCO M H B 2 FEEDBRD S R I
L » L £ & @& K & ¢ & PI&, Phosphatidyl
inositol 4,5-bisphosphate (PIP,) % & B

T 6 O BF W BB A D Inositol 1,4,5




-triphosphate(IPs)D B % & %2 ¥ & + 5 & &
w &k B, PIP,-PLCH # % & I, RV VYR E
s KRB O KESHE Dovex AG 1X8 # 3 &
(100-200 mesh; Bio-Rad laboratories,
Richmond California, U.S.A.)% A T & ¥
U ,Inositol l-phosphate(IP,), Inositol
l1,4-bisphosphate(IP,),IP.-® % ® % 4 % L.
TR T ho KoHeBHE2HBEK ¥ > F L — ¥ 3
> A v v &2 — T WMELU K AVIP;D ¥ E 0 W E
i ,IPs-binding systenm{myo-inositol-1,4,5
triphosphate assay system ,Amnershan,U.
Dk X 3 Bl ® b BHE T I W, Dowex AG 1X
B S AWK K> TEBH L E [L*R] IP:0 R R &
# B U 7. Diacylglycerol(DAG)® # = .
o5 S R R BOE O D MR 2 S D
» [*H]larachidonic acid(lg Ci)T 24% MW S
N Yy v ¥ L T, phosphate bufferT % # L ,
AII 10" & T T37°C 55 W & % 217 » I &,
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i 2 B £ ¥ # . Chlorofornf@ @ U ¥ HR HE,.




B B B % E @ X AR I EL LR #FE 7o
2 b YV 5 7 4 I T isopropylether/acetate
(96:4,vol/vol) % B % & L T 30% M E B & ,
propyl-ether/diethylether/ arachidonic
2cid(90:9:1)T % 5 {304 M = % B B U ,DAG
2 E & o B UL T K H B E® 2 8 &g LU R 22,

1 0 ) #& & % & o =&
X o R WD HO Y EOZEZDORERR

Student’s unpaired t-test, x 28 & % 17 » .
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i # LU T BIO014.6 T. O B OE, o E B /K B
o 5 B 2 # m 2 B O - (Table 1),
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Wt E . B OM OHE OB o B A B E KL Z
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o O R AT & M fe R & 88
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72 PLCiE # (Figure 3, left panel)id, 48 &
T R EBME I E 2RO D> B 208 8 T
. BIO 14.6Kk & W T HF B I X & L T v i
MOER ICDAGHE: B W. 48 B T R @ B W o 2 X R
» o K R B o B, 208 @& T W&, BIO14.6Kk B
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£ B A A T AIT10-° ME # F i T. B &
fe iz 8 W %5 1P, ¥ B . 18 8 T & £
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L T W 2 (Figure 4),
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E h &, E 7= Al B ATN% B ®H 2 L T. AT
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e N 2 » o k. BIO 14.6T W. ®OE B B T &
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A @i T B ,FIp & & U TTGFP In-RNA
D R B O X 2 BB ® . (Figure 7, upper
paneld). ¥ ¥ ¥ b A P U - &K 2T £ o # B
X % b ® ol Rl A I 418 @ © BIO 14.867T &
% BB O W A%, 208 ® 0 BIO0 14.6T i ¥ W B
O # 13 # 5 # & L., % k., 208 @® o BIO
14.6T . 4@ @ o BIO 14.6k tk L # 26 o 5%

Bo% " L T v # (Table 2).
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Figurel (a,b)

Macroscopic view of cross-sectional plane of the left ventricle fron
FI B (1-a) and BI014.6(1-b) hamsters, showing marked left ventricular
wall thickening with calcification (small arrow) and extensive fibro-

sis(large arrow). H-E stain X 15

Figure2 (a,b)

Histology of the section from FI B (2-a) and BI0O14.8 (2-b) hansters,
showing disarray (small arrow) of the hypertrophied nmyocardial cells
and, progression of fibrosis (large arrow), which are characteristic f

indings in the BI014.8 specimen. H-E stain X400

Tablel
H¥/BW is significantly increased in 20 week old BI014.8 hanmster com-

pared with the age-matched FI B hanster, demonstrating the developnment

of left ventricular hypertrophy.

Figured

Effects of angiotensin II stimulation on phospholipase C activity and
sn-1,2-diacylglycerol (DG) production in BI014.8 and FIB hamsters with

the age of 4dweek and 20week, determined as described in Materials and

Methods. ¥ p< 0.05 compared with age-matched FI B hansters.
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Figured
Effects of angiotensin I stimulation on inositol nonophosphate (IP1;
left panel) and on inositol 1,4,5-triphosphate (IP3; right panel) pro-

duction in BI014.6 and FI B hamsters with the age of 4week and 20week,

determined as described in Materials and Methods.

Figureb
Activity of angiotensin converting enzyme in BI014.8 and FIB hansters
with the age of 4week and 20week, determined as described in Materials
and Methods. * p< 0.05 compared with age-matched FI B hamsters.

Figuref

Identification of angiotensinogen (ATN) n-RNA

Polyacrylamide gel electrophoresis of sample-RNA hybridiied with a><P

labeled ATN-RNA probe. Shown is an autoradiograph of native gel and
each lane contains 30ug of total RNA hybridized with ATN-RNA probe,
which was treated with RNase-I digestion following hybridizing react-
ion. lane 1! Yeast RNA hybridized with ATN-RNAprobe was digested com-
pletely with RNase-I. lane 2! Yeast RNA hybridized with ATN-RNA probe
was treated with no RNase-I digestion, showing the the size of ATN-RNA
probe.  Each sample RNA was extracted from the ventricle of lane 3:
4 week old FIB, lane 4: 20 week old FI B, lane 5: 4 week old BI014.8,
lane 6: 20 week old BIO14.6 hamsters. The expression of ATN-RNA probe




was detected in each lane, demonstrating the production of ATN-mRNA in
the left ventricle of FIfB and BI0O14.6 hamsters.

Figure?
Northern analysis of TGF 81 m-RNA

The expression of TGF 81 m-RNA was demonstrated by the band at 2.4kb,
probed with «-?<P labeled human TGF 8 -cDNA. Actin-umRNA expression
was also evaluated in each lane. Densitometric values are described

in TableZ. The intensity of expression increased markedly in 4 and 20
week-old BI014.6 hamsters compared with the age-matched FIB hansters,
which was more intensified in 20 week old than 4week old BI014.8

hamsters.
Table?2

The intensity of expression in Northern blotting was evaluated by

the densitometry.




Characteristics of normal and myopathic hamsters

Group N Body Weight(g) Heart Weight(mg) HW/BW (mg/g)
4W. FIp 5 44.0%12.4 290.8+69.8 5.71.5
4W, BIO14.6 5 43.2%3.6 230.0%+21.3 5.3*4.6

20W. FIp 5 133.6%4.9 471.8%42.0 3.5+0.4
20W. BIO14.6 5§ 104.4+10.5" 501.8+45.6 4.8+0.6"

Data are expressed as mean+ SEM.
HW/BW is heart weight to body weight ratio.

*P<0.05 compared with age-matched control hamsters.
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Ribonuclease Protection Assay
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Northern blot analysis
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Intensity of the expression detected by densitometer

Actin (A) TGF B1(T) T/A (X10)
IW. FI3 7.4%10¢  7.2x10%  0.97
4W. BIO 14.6 | 12.8X10%  54.0x10° 4.21
20wW. FIp 11.3%X10° 7.0x10° 0.63
20W. BIO 14.6| 8.6x10%  70.0x10° 8.14
Table 2
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