
blockade of P.4CAP38-stimulated activa- 
tion of Rut-adcnylyl cyclase. Thub, the  KF1 
protein not only acts as a negatlvc regulator 
of Ras but also as a crucial component for 
activation of the  c.4h,lP path~vay. T h e  in- 
duced expression of a catalytic subunit of 
cAblP-dcucndent txotein ltinase rescues 
the developmental phenotype of slnall body 
size in NFI ' !  and hrF1"' mutants ( h ) ,  Dro- 
v i d ~ n g  further support for the  above concl~i-  
s o n .  Exploration of the  m c c h a n ~ i m  1.7- 
which NF1 in f l~~cnces  G urotei11-mediated 
activation of adenylyl cyclase may lead to 
new insights into mechanisms of G r'rotein- 
~ncdiatcd signal transduction and the  
patlhogcncsis, and possihly the  treatment, of 
human type 1 neurofibromatosis. 
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Long-Term Responses of River-Margin 
Vegetation to Vlrater-Level Regulation 
Christer Nilsson," Roland Jansson, Ursula Zinko 

The long-term effect of water-level regulation on riparian plant communities was as- 
sessed for storage reservoirs and run-of-river impoundments. Soon after the onset of 
regulation, there were few species and sparse vegetation cover, regardless of whether 
the new water level intersected former upland or riparian vegetation. In the longer term, 
an impoverished vegetation was maintained by storage reservoirs, whereas in run-of- 
river impoundments, some community characteristics deteriorated and others recovered 
compared to adjacent free-flowing rivers. 

Ripar i an  ecosystems are among the  most 
diverse s!-stems an the norlii's continents 
(1 ) and have bcen suggested as sensitive 
indicators of environmental change (2) .  Al- 
though the majority of the world's riparian 
systems arc affected by Lvatcr regulation 
schemes ( 3 ) ,  the long-term development of 
riparian communities along regulated 1~-atcr 
bodies is not known because most studies of 
succession after d a ~ n  closure arc performed 
o n  rivers xh ich  ha\-e bcen regulated for 
only a f en  dccailes (4, 5). En\:ironmental 
impact assessments of water regulation 
schemes suffer from this lack of kno~vledge 

u 

and generally provide Trrl- little informa- 
tion about likely postdamming develop- 
ment of ccoloeical ci)tnmunities. Therefore. u 

regulations arc approved without considcr- 
ing the  chance a river's ecological inteyrit\- 
and hiod~versity will he maintained in the  
long term (6) .  

Vile used riparian vegetation along stor- 
age reservoirs and run-of-ri\w iinpound- 
lilents in central and northern S~vedcn to 
assess ecosystem readjustment after regula- 
tion (7). These are the tn.0 major types of 
regulated n-aters in the study area, and the\- 
are consecutive along the regulated rivers; 
tail~vater reaches are absent or scarce. Stor- 
age reservoirs have enough capacity to offset 
seasonal tluctuations in natcr flow and pro- 
vide a constant supply of water throughout 
the year. They ha\-c their lo\vest n.atcr levels 
in spring and their seasonal highs in summer 
and fall. Run-of-river impoundments provide 
natcr flo~v through the turbines and may 

store a day's or week's worth of Ivater. T h e  
water level fluctuates daily or \vcckly be- 
tween its statutory high and low levels 
throughout the year. 

Depeniling o n  ~vhether  lvater Ic\~els Ivcrc 
raised a t  the  onset of regulation to intersect 
former upland soils or overlapped ~ v i t h  the  
range of pristine lvater-level tluctuations, 
succession started either with felv or many 
riparian species at hand. T o  control for this 
effect, we distinguisheii het~vecn regulated 
sites with prcupland and prerirarian land. 

Vile sampled river-margin sites along 43 
storage reservoirs and 45 n~n-of-river Lm- 
poundments, ranging bet\veen 1 and 7L1 years 
in age. Each study sitc encompassed a section 
of river margin 222 m in length between the 
highest and lo\vcst water levels illiring the 
growing season. .At each sitc, the prcsc~lcc of 
all vascular plant species and the percentage 
cover of trees and shrubs and of herbs and 
iiwarf shrubs were recorded (8). Species r ~ c h -  
ncss was then transformed (9)  to compensate 
for bet~veen sitc \,ariation in river-maroin 
width, and thus study site area. W e  also 
dcter~llincd height of the  r i \ w  margin, sul7- 
strate fineness, and substrate heterogeneity 
(8). In 34 of 43 storage reservoirs, Lvater 
levels Lvere raised to Increase storage capac- 
ity, and prcriparian sltes (n = 9) Ivere too 
fe\v to be treatcil in all analvses. 

Compared to similar sites along adja- 
cent,  free-flowing rivers (IC), the storage 
rcscr\~oirs had felver sixties ner 2G2-n~ 
length of river margin (53 versus 83 species; 
P < L1.2221, b l a n n - W h i t n e ~  Ly test) and a 
lower transformed species richness (57  ver- 

22. M. S. L\$ ,igstore, F ~ ~ c c .  'Vali Acad. Sc'. L1.S.A 82 
5392 !; 985,. Rpar~ar  Ecolo'jy Group. 9 e ~ a ~ m e t i t  of Ecolog~cal Bot- "I"' !' ' C'GG21)' The 'Orre- 
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ro\ving of the  river margins follo\ving rcduc- 
tlon of water-level ranges, specics numbers 
illffered but species concentrations did not. 

T o  assess variation in  transformcil snc- 
cies richncss Ivith age of regulation, we 
performed locally \vciglltcd regression scat- 
tcrplot smooth~ng,  or LOWESS regression 
(Fig. 1 )  (1 1 ) .  In  preupland sites along stor- 
aoc rcser\;olrs, transformed snccies richness 
increased during the  f ~ r s t  34 years aftcr dam 
closure, but decreased thereafter (Flg. 1) .  
.Along run-of-r~ver impoundments, preup- 
land sites had maximum species r~chness  a t  
about 13 years, and preriparian sites at 
about 18 years aftcr dam closure (Fig. 1 ) .  
T h e  same analysis o n  untransformeii me- 
cics-richness data resulted ln co\7arylng 
curves. Although some spccles have varlous 
adaptations to resist flooding (12) ,  the l o x  
initial values and subsequent increases of 
transformed snecies richness, i nd~ca te  that 
vegetation was largely destroyed during the 
first year of impoundment, regardless of 
nhc rc  regulated river margin> were located. 

Along storage rescr\~oirs, transformed 
speclcs richncss was slightly higher o n  pre- 
rlparlan than o n  preupland sites, hut the 
difference was not statistically significant 
( P  = 2.262, blann-\Y;h~tlley L: test; Fig. 1 ) .  
Along run-of-river impoundments, the  pre- 
r ipar~an s ~ t c s  had more species ( P  = G.Pl9; 
Fig. 1 ) .  It cannot he inferred ~vhether  this 
differe~lcc bet\veen types of sites n-as he- 
cause preupland sites were more strongly 
disturbed or hecause dispersal limitation re- 
stricted r e c r ~ ~ ~ t m e ~ ~ t  after rlailt mortalitv a t  
the  onset of regulation. I11 any case. the 
LOWESS lines Ivere similar for the  two 
types of sltes along the run-of-r~ver irn- 
poundments (Fig. I ) ,  suggest i~~g that suc- 
cessional pathways were similar as well. 

For preupland sites along storage reser- 

voirs, transformed species richness was sig- 
nificantly correlated 1~1th substrate fineness 
(i. = 2.41, P = G.216, Spearman's coeffic~ent 
of rank correlation). Along run-of-river im- 
poundments, preupland sites shored  n o  sta- 
tisticallv significant correlations bct\vccn , u 

transformed specles richness and environ- 
mental variables (P > 2.25), but in preripar- 
iall sites. transformed snecics richness was 
sign~ficantly correlated n - ~ t h  substrate fmc- 
ness and riverbank height ( ~ v i t h  7 = G.43 and 
P = P.211, and T = 2.5P and P = P.215, 
respectively). 

T o  eliminate the cfiect of soil texture, we 
performed a regression with tra~~sforrncd spe- 
cies richness as the denendent \~arlablc and 
substrate fineness as the illdependent vari- 
able and plotted the residuals against age of 
the regulated water bodies. However. the 

0 

relationship hctn-cen transformed species 
richness and time retained the satnc nattern, 
indicating that changes represented succes- 
sion and not dificre~lccs in soil among shore- 
lines. Substrate hcterogcne~ty n-as not signif- 
icantly correlated (P > 2.25, Spearman's 
coefflc~ent of rank correlation) with trans- 
formed speclcs richness and is unlikclv to 
liave confounded successional patterns. 

Along the storage rcscr\~oirs, values of 
x-egctation cover rerna~ncd constantly lon- 
after regulation and \\-ere not significantly 
influenced hy site origin (P > P.G5, Ivlann- 
R'hitney C tests). hlost plants were con- 
fined to a narro\v zone at the top of the river 
margin. ,410llg the run-of-river impound- 
ments, vegetation co\'er shon~ed a change 
Ivith time sllnilar to that of trailsformed spe- 
cies richness. Furthermore, preriparian soils 
had a higher cover of herhs and d~irarf shrubs 
than did preupland soils (P = P.223G). hut 
the cover of trees and shrubs did not cl~ffer 
s1g11ifica1ltly (P > P.L?5) among types of sites. 

T h e  translent recovery of speclcs r~chness 
for both kinds of water bodies (Fig. 1 )  sug- 
gests that regulated water-level regimes were 
not the  only governing factors. Physical fac- 
tors such as erosion of fine grade substrates, 
includine nutrient release, nlav have been 
important, as s~ggested by the correlations 
bct\vecn transformed species richness and 
substrate f~llcncss and other evidence (1 3 ). 
Although substrate fmcncss did not change 
n.ith time o n  the scale of 2PG-m reaches 
(P  > G.25), a successive redistribution of fine 
grade soils from upper to lo\ver levels of the 
river margin (14). that is from more to less 
vegetated ground, could have affected re- 
sults. Reduction of the available s ~ c c i c s  pool 
because of constraints o n  dispersal aftcr frag- 
mentation of the river corridor by dams is 
also 11kely to have played a role (15). 

Regzardless of changes in species rich~less 
aftcr regulation. the reeulatcd sltes could have - 
developed a different spcc~cs composit~on 
than free-flo\ving sites. W e  tested for floristic 
recovery ~v i th  tune by comparing the species 
composition of the oldest 52% of the regulat- 
ed s~tcs  (that 1s. nit11111 the ranee of 22 to 70 - 
years) ~v i th  free-tlo~ving sites ( I?) ,  using Dc- 
trended Correspondence .4nal\ais (DCA)  
(16). The  mean sa~nple scores differed be- 
tween the s~tcs  along regulated and free-flow- 
ing rivers for both the first (123.6 versus 
86.9), second (87.1 versus 129.6), and t h ~ r d  
(72.5 versus YP.7) DCA axes ( P  < 2.221, P = 

2.P12. and P = G.21G; t tests) for old preup- 
land sltes along storage reservoirs (71 = 17). 
The scores also differed for the first (161.G 
I-ersus 97.4) and second (123.7 versus 73.9) 
DCX axes for old preupland sites along run- 
of-river ~mpoundments ( P  < P.P21 and P = 
L?.GG6; n = 1P). suggesting that regulated and 
free-ilou~iine sites maintail1 different floras in 
the long term. Ho\vever, for old preriparian 
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Fig. 1. Development of species rchness is shown for riparan vegetaton of high- and ow-water levels of the growing season Curves were smoothed 
vascular plants along (A) storage reseri/oirs and (Bj run-of-river impound- with LOWESS regressions The mean values (and 95% confidence nter- 
ments in central and northern Sweden Values have been transformed to vas) of transformed species richness for adlacent, free-flowing rivers (10) 
compensate for between-ste differences n river-margn wdth but a sites are ndcated by horizontal lines. 
comprlse stretches of rlver margin 200 m in length between the regular 
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5ites along r~in-of-rlver impoiundments (n = 

13). the mean sam~3le scores for tlie tirst DCX 
axis iliJ not differ from those of free-tlo\iiny 
sites (1  15.8 versus 1Q2.7, P = Q.c795), qugge.;t- 
iilg that floristic recover\- may occur. 

T o  conclude. the storage reservoirs 3e- 
1-elopeL! a six-er-margin 1-egetation that is 
permanently ditferent fro111 that in free- 
flowing rivers. I11 run-of-river impounri- 
ments, solne tloristic variables deteriorated. 
whereas others recor-ereil in the  long term. 
supporting the  contention that traglle and 
resilient qualities may he coml~lneil in a 
single community ( I / ) .  Our  results have 
~mplicatlixls for river management. First. 
~ m p o ~ ~ n i l i n g  l7oreal rivers for hydroelectric 
purposes, thus chanq~ng  n a t u r a l l ~  sloping 
rlr-ers to qtairs of dam.; and level water 
bodies and offsetting seasonal fluctuations 
111 tlow, will obstruct the  maintenance o t  
species ili\.ersity. Second, accurate assess- 
lllents of c i~mmiun~ty responses to hrdroloy- 
ical disruption of ril-ers re~liure multivar~ate 
approaches. Gix-en that the majority of the 
~vorld's rivers are regulated ( j ) ,  the results 
ma\- ralse the requirements o n  hutuse dam 
licens~ng anil relicensillg to modify dam 
operation in such ways that ecological et- 
fects lniyht be alleriated ( I d ) .  
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Defective Exei tation-Con traction Coupling 
in Experimental Cardiac Hypertrophy 

and Heart Failure 
A. M. G6mem, H. H. Valdivia, H. Cheng, Miriam R. Lederer, 

L. F. Santana, M. B. Cannell, S. A. McCune, R. A. Altschuld, 
W. J. Lederer* 

Cardiac hypertrophy and heart failure caused by high blood pressure were studied in 
single myocytes taken from hypertensive rats (DahI SS/Jr) and SH-HF rats in heart failure. 
Confocal microscopy and patch-clamp methods were used to examine excitation- 
contraction (EC) coupling, and the relation between the plasma membrane calcium 
current (I,,) and evoked calcium release from thesarcoplasmic reticulum (SR), which was 
visualized as "calcium sparks." The ability of I,, to trigger calcium release from the SR 
in both hypertrophied and failing hearts was reduced. Because I,, density and SR 
calcium-release channels were normal, the defect appears to reside in a change in the 
relation between SR calcium-release channels and sarcolemmal calcium channels. 
P-Adrenergic stimulation largely overcame the defect in hypertrophic but not failing heart 
cells. Thus, the same defect in EC coupling that develops during hypertrophy may 
contribute to heart failure when compensatory mechanisms fail. 

I-l[ypertensi~-e disease can lead to cardiac 
hypertroph\- alld heart failure and is a major 
cause of death in developed countries. T h e  
heart failure that t;)llo\\-s prolonged hyper- 
tension 1s cl1aracteri:ed hy decreased cardi- 
ac contractllity and ejectloll traction wit11 
sequelae that include pleural efti~slons, as- 
cites, hepatic congestion, and atrial throrn- 
hi ( 1  ). Anillla1 rriodels of hypertension, car- 
dlac hypertrophy, and heart failure sholv 
that pressure overload leads first to hyper- 
trophy and then to  a loss of contractile 

thnction ( 1 ,  2) .  I11 healthy heart-muscle 
cells, electrical excitation leads to  contrac- 
t ion because depolarizatlon of the  cardiac 
sarcolemmal nlembrane opens L-type Ca2- 
channels (or i I~h~drop \~r id ine  receptors, 
DHPRs),  and the  resulting local intracellu- 
lar Ca2-  concentration ([Ca'"],) Increase 
activates SR Ca2--release channels (ryano- 
dine receptors or RyRs). This Ca"-induced 
Ca2+-release mechanism (3) depends on 
the  high local [Ca2+], in the  ilnlnedlate 
viclnity of the  DHPR to  rapidly activate the  




