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Iritroductiori 
In(lal,;~riiirla tins air aritilly1wrterisive effect i r i  

nriirrinls (1. 31 ariil IIiair (3.5). tlic? l~rec ise riieclratiisrri 
o f  w l i i c l i  is rrot kriowrr. Altl ioirgli i t  l ias diuretic ef -  
fects (G-01, a rerluctiori i n  vascular reactivity corrl- 
~ a t i b l e  w i t l i  direct vasodilaliori tlrre t o  calcitrrri an- 
tagoriisrii I las also beer1 s l iowr i  12. 9, 101. Cliriical- 
l y  t l ic clrrr!l is not associalecl r l i t l i  tlto sidc-effects 
~ c r i c r a l l y  st?c!ri w i t l i  vnsc~(lilator 11iorlotlieral)y. 

Iridnl~ntii it ln l ias I r ~ c r i  s l iowri  to  I I ~  i ~ i o r e  effcct ivc 
t l ion cli lorr~tl l iarit lc? (1 11 or fruseriiide 1 12) w l i c ~ i  us-  
e d  or i  i ts own.  arid as effect ive as a corribirintiori 
o f  ariiiloritlr! arid Itydroclilurotl~iazidr? (Moduretic" I 
WIICII used ill cori ibir iat io~i w i t l i  a variety o f  ot l icr 
ar i t i l iy ( rcr t i?r~s iv~ agefi ls (31. 

7l i is sttrdy is a t loul~le-I j l ind placebo-coritrolled 
s t i ~ t l y  o f  [l ie efficacy o f  indnpariiitlc when  added t o  
oxl)reriolol r r i ono t l i c ra~~y  i n  oatierits r iot controlled 
or1 tl i is drug alurie. 

Pntlorits nrld Methods 
Twenty  four paticots w i t h  berrigrr esseritial 

Iiypcrterisiori, wliose I)loocl Ilresstrre was  iriicontroll- 
etl (tliastc~lic I ~ l o o t l  oressurs > 95 r i i r i i  t l g l  rlesoite 
trcatrticnt w i t h  o x ~ ~ r c r i o l o l  IS lorv 11asicor" ) for at 

least (I weeks were studied. lriforrncd conserrt w a s  
01)taified fro111 patienls anti the protocol was  approv- 
ed b y  t l ie I losli ital Ethics Corilriiittee. Patierits were 
raritlorllly allocated t o  placebo or i r idapan~ide and  
crossed-over t o  alternate treatment after 8 weeks. 
A fixetl dose o f  2.5 n i g  iridal~arnide was  used for 
the durntiori of t l ie  stutly arid patierits continued o n  
tlreir iriitinl o x ~ ~ r c r i o l o l  dosc! wl r ic l i  rariyed lror i i  1 GO 
to  480 ri~glclay. ~ s s ~ s s r i i e r i l s  were riiado at baselirie 
(at least 4 wccks  o f  trcat~riet i t  w i t l i  oxprcriolol) arid 
at 4 arrrl O weeks o f  eacl l  treatriierit pliase. We 
rel)ort I icre tlre data obtained at  t l ie end o f  each 
3.wcck ~ l l i ase .  

011 cact i  visit body weiglt t ,  si111ine and stal lding 
systolic arid diastolic blood oresstlre (5 th  pliase) arid 
heart rate were recorded. Sirigle readings o f  b lood 
pressure were obtained after 10 rriinutcs' rest in tl ie 
supiric ~ ios i t ior i  arid after t w o  niiriutes starldirig. Al l  
blood pressure readings were riiade using a 
t lawksley raridorii-zero spliyyrnornanon~eter. Un-  
wari ted effects were recorded at each visit. Blood 
urea, serurii creatiriine, sodiurri, cliloridc, potassiurii, 
calciurrl arid urate were cst iniatet l  a t  baseline and 
at  t l ie eritl of each treatri ierit pilase. 

111c riicari age of t l ic  patisrits was 5 1  .9 years 



Iratiur: 31; G I I  nritl tlic!il rtic!ari + SEM I~nselirle we iq l~ t  
wns  '70.5 + 2 1 .O k11. [);its wrlrr! n r i : ~ l y ~ ~ t l  rrsirrg Stu- 
tlerit's 'I' tost lor ~ in i rp t l  data. 

Ari  acjclitiorlal G l)ntic!rrts were lur t l ~ c r  stutl iotl 1)y 
i r~d i r rc t  nrrr111.1latory blovtl l)rcssu~c? r cco~t l i r r~ ls  I i r for I! . 
arid tlrrririg encl i  treatrilcrit ~ i l i n s e  w i t l i  t l ic nerr~lcr 
M2.000 scri i i -a~toi i i : i t ic recorcl(?r ( 13, 1/11, 1 I i is 
device recortls 1)lood Iiressrrrc! dirriri!l wnkir ig Iiorrrs 
t~r i ly.  Mcnrr i i ~ i i l i ~ ~ l i i \ ~ ~ ~  ~ v ~ o r r l i l i ! ~ ~  i i ~ i c l  ~: l i l i ic IL'COIIJ 

irigs for cacti pr?riod were corripnrctl I ly  liricar reyrcs- 
siori arialysis. T l i r !  Iiorrrly rccorclir~!~s for act ive t l ruy 
and  l ~ l e c r l ) o  ~ ~ e r i o t l s  were c o ~ i i l ~ a ~ e t l  11y St t rde~i t 's  

'1' test. 

Hosults 
' I  wt!rily I l i r ~ e  ~ ~ i i t i n r ~ l s  t:orr~l)lnlrcl t l ic st\rtly . -  1 

(~;itinrit was witl iclrnwri :is slip rr!clr~ircri i111 c r t l r r ~ j c ~ ~ i -  
c y  l ~ y s l ~ r n c t c i ~ i r y .  Ilnsnlirre v:ilirr!s ; i r i c l  rnsrrlts 01 
trcnlrrieril wi l l ,  i ~ i t l n l i n ~ i ~ i t l e  nrr! cori11)iirod wi l l1  
olnccbo i r i  T n l ~ l c  I. U o  i r i t la l in~~i i t lc ,  sul~irir! l) loc~tl 

orcssrrre Isvsto l ic ld iasto l ic )  w a s  18.5 * 5.31 
1 0 . 0  + 2.3 rnrri 1 - 1 ~  lower thari or1 l ~ l a c e l ~ o .  Stnrirlirig 
blood r)ressrrre wns  19.G * 5.GIU.9 * 2.7 rrlrii I-lg 
lower or1 t l ie  n c t i v ~  treatri lelit. Magriitudo of 
rcs1)orise varied corisitleral)ly ilrirl i r i  5 patictits I l lere 
w a s  a cliarige i r i  diastolic pressure of less than 6 
IIllll I lg .  

Tlicrt! wore tlillcrr!ric:es i r i  1esl)onsc clcperrtling o n  

~ ~ l ~ ! l l ~ l  l ) i l ~ i c ? l l ! S  ~ ~ i l l ~ O ~ !  Ull ~lIil\;l!I)!) Ul ~ l l ~ ~ i l ~ ~ l l l l l ~ t ~ ~  
(Table Ill. A l l l i o u ~ ~ l i  t l ie lcvel o f  supirle b lood 

oresstrre w a s  sirnilar lo l lowing 8 weeks o n  in- 
daparnirle. tile baseline level w a s  lower  in t l iose 
startirig treatrl icrit w i t l i  iridirl)arrlide a r i ~ l  the valrros 
for systolic I i loot l  pressure tl id n o t  roturri to basclino 
fvl lowir iy I l i e  l ~ l a c e b o  pliase. 

A r ~ r l ~ c k r r ~ ~ t y  rccotdit~y 
' I l ie  1)nttnrri of Iiorrrly bluocl IJrcssuro re i id i r i~ js  is 

s l iowr i  i r i  Fig. 1. 'I liere w a s  a oosi l ive correlati i jr i 
betwcer i  Rerriler nrnb~rlatory rccordirlys and  cliriic 

1nlrlc I: hfrnri 11k)rlrl 1 , r r t r r r r  r r q l r o r ~ s r  to i r~r ln~~nr~r; r ln nrld rt.prrrlohl nr B wccks. t'nhrrs ern nrnnrrs + SCM; n=23; p vnluas nrs 
iridnpnrrri~lc ngnbrsf pbcebo 

llnsrliric! p l ~ n s ~  I'lect.ho ~IIRSR Trnnlriient pliaso 
lox~~r r t i o l o l  nlot~r) Ic~~~~rerrolul-I plncebol loxpreriolol r ir~rl~paciildel P 

-- 
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lnhle I/: Corin~nrisc?rt of scrpiric hnzr/;r~c rlnla nnd hlood prrssrrrn rr-ljonsc in grurlp I wlro received plncebo first arid g r o t ~ ~ ~  2 who 
rrcaivrd ind,?pnrrriri~ lirsr. Vnltres nre rircnri :t SEM 

Rasrl i r~c (rlinse Placetio ~ l r n s o  Troalrricrit liliaso 
Grotrli I, 11 - I I loxl~rcr ir~lol  nlor~cl loxpreriolol r placebol loxlircr~olol I. indnpnrrildel 



a11 nltered sleel) I)ntlelri will1 early ~ i iorr~i r ig waken- 
irig whicl i  pcrsistetl for tl ie nctivc fleriocl ant1 resolv- 
otl or1 placebo tlieray,y. A sccoritl f la t ie~i t  011 active 
trcalrirorrt cornl~la i~ ied of al l  irltetruptetl slcey) (,at- 
tern w i t l i  uritrst~al drea~iis, lastiriy lor 6 days. 

l l i e r c  wero statistically sigriilicant I;~lls in s e r i ~ r ~ i  .--' ~)otassiurn arid cliloriclc levels arid a sigrrifica~it riso 
, in serirnl uric acitl or1 iritlopnriiitlc (Tnblc IV). but tl ic 

4' riieari levels rc t i ia i~~ed witli iri norri~al lirllits. Fotrr pa- 
tictits wl lo llacl r~o r~ i i n l  I~ost?l i~ie ~ ) o l a s s i i ~ ~ i i  levels liatl 
levels below 3.G r i~ r~ io l / l  at tlla e ~ i t l  of tl io in-  

diaslolc dnl)s~r~i t le ~)liasr! a1id.1 of tllese Ii;~d a lcvol of 2.9 
111111olll. 

,I ',*.a,,,*- 

Tnblc IV: A l ~ n r i  vr~ktes I r ~ r  hkir/rcniicn/pnmrrirlrrs urr ~i!ncc/iu nt!rl 

i r r l ~ l r / ~ n ~ l l r l l ~ ~  

rilla~~->--3-r3-a~-r~,o~~,,, -- - - -- - - - . . - -- - - . - 
arm 

7 14C Or: RECORDIIJG Plnccl)o 18 wcoksl l r r t l ~ ~ ~ a ~ ~ r i r l c  

Pararrreter l ~ r ~ r r ~ t r l l l )  ln~r~rolll) P 
i I. Arril~ulntory l io r~ r l y  r~s l>or i sc  in systnlic nrul rlitlntolic I)lmcl -- - - . - - - - 

pressurn on i r r t ln~rn~ i~ i t lo  I-- - - .*I coriiparcd l o  ~ i loccbo 
lo.-.- .O).  IVnIircs o le r r ~ c n r ~ s  lor 1110 IIIIIII~IC'I of 1iatic111~ PO~~SS~IIIII 4 . 2 * 0  12  3.8 * 0.1 1 c0.07 
who ~ r l a t f c  recortlirlgs a t  ally pntlictrlor lrourl. Clrloride 104.0* 0.48 99.9 * 0.61 <0.001 

Urnlc 0.37 * 0.02 0.42 * 0.02 q0.005 

recorcl i~i~ls 1)otlr for systolic lr = 0.G31 arid diastolic 
( r=0.43) blood Iircssure. I~eriiler recortlirigs at 
baselirio were lower tlian cliriic recordings I)y all 
average o l  26  rli l i i t l g  lor systolic blootl pressure 
nlid (I ill111 t i g  for diastolic blood j)ressurc (1'aOlc 1111. 
Althougli there was 110 significarit cliarige in  clinic 
blootl pressures iii tliose G f)aticrits, t~~i ivar iate 
analysis of the nioan liourly recordings for tlie grotlo 
during anit~ulatory recording sliowed a significarit 
fall i r i  tliastolic blood pressure (P<0.01) but riot for 
systolic I,lootl 1)ressure (0.1 > F> 0.051. 

Side-effects arid 1nl)arntory ir~vestigations 
Were were few uriworitecl syriil)toriis arirl the an- 

ti1iyl)orterisive eflcct was not associated wi th ariy 
cliarigc in  1)ody weight. O ~ i e  patictit corii l~lained of 

Disctrssiorl 
-1lic results of this study sl iow tliat i~ i t la l ln~i i i t lc  

is arl eflective aritihyl)erter~sive agent wlien give11 
to patierits w l lo  are inadequately controlled on a 8- 
adrenoceptor blocking agent nlonc. 111e fall in supine 
systolic blood pressure a ~ i t l  diastolic blood pressure 
dire to iridapariiide of apl)roxiniately 1 0  Sb frorri 
baselirie is siriiilar t o  tlie I)crcurrta!je falls i r i  I ~ l ood  
pressure seeri wlieri i~idapaniide is rrscd as tlic sole 
agent in  eitlier sliort- (1  5-1 7) or lorig-terrii slutlies 
(I 8-20). Altliotrgli riiore effcctivc tliari diuretics (1 1, 
12, 2 11, its aritiliypcrtensive elfect in co~iibiriatiori 
wi t l i  a 0-adrenocc~tor blockirig agent is not as great 
as tliat seeri wi t l i  existing vasodilators (22.241. 

Tehle 111: Curtrpnrisori uf nreari chiic rrcordirrgs wirh riirnri of nrrihr~brory recnrditrgs ri 6 pnricrirs 

SYSTOLIC 
Cli~ric 
Rnrnlci 
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Tlie tlifferenca i r i  resl)orise between those start- 
i f ig  011 placebo arid Itrose startirig on  indapnrriide, 
alttiouyli ~?artially due o a rliflererice in bnsclirie 
values, was also due t a 'liang-over' of drug e l -  I 
fect Il irouytiout tlie placebo pliase in  group 2. Tllis 
ef fect  has beer1 tlocumkrited w i th  other tlrtrgs, in- 
clurliny iritJapariiitle (2r .76) .  

Tlie tirrie cotrrse o l  re porise to indapaniide is in- \ 
terestirig ill tliat tlie druy 110s a lorig Iialf-life (2 7) 
arid a cluratiorr of actioli ill excess of 24 ho i~ rs  in  
ariirr~als. Alrliouyli a 124-hour profile of blood 
presstlre coritrol lins ria\ beer1 studietl, a~i ibulatory 
rrcordiriys (Fig. I )  corifirrri a ~~rolor iged actiori. In ad- 
clitiori ttie 'linrig.ovcr' c l fcct  srrgyests nri actiori 
wl i ic l i  cnririot IJI? cxpl iricd by tile lvriy Iiall-l ifo 
alorio. t 

Tlie Rcrr~lcr clctectecl drug-ir i t l i~ccd cliarlycs i r i  
diastolic (Jressttrc Il lat were riot a(~l)arclit w i th  
clirlicnl ~;iensurcriic?rit. \ l ie  lack of effect or1 i i r n -  
l ) t~latoiy systolic blood Irossure is probably due t o  
t l ic co~iil)nrativcly l ow  I 1 vcls of systolic picssirre in 
the ari1t)ulatory recortlirigs. 

Side-effects were uricoriiiriori. Sleep disturl)ar~ces 
~ireviously described (1 GI  occurred in 2 patierits arid 
sugycst a ceritrnl elfcct; Tlie statistically siyiiificarit 
rise in scrurii irrnto arid fall i r i  serurn potassium arid 
cliloritle arc sirriiliir to clinriycs w i th  Iliiazide 
diirretics. Altliougli the fbll in ~)otassiuin did riot pose 
problerris clinically. i t  was greater i r l  sorrie irirlividuals 
tlinn tliat previoirsly dodurneiited by Demaric?t et 01. 
(1 0). I 

W e  coticlude that l owdose  iridapainide is an ef- 
fective and safe antil~ypertensive ayent w t i e ~ i  corn- 
billed w i th  a @-at1reriocci)tor blockiiig rlruy. 

Ackriowledgoriierits ! 
Tlie at~tl iors wish to tliarik Servier Lal~oratories 

for supl~lying iridaparriitle and rtiatcliiny ~~lacebos.  

Relereiicos 
1. Firicli. L. and Hicks. P.E. Studies or1 tlre rrinrk- 

e d  aritilr y/~erterrsive properties o f  irr(iapnniide 
(SF 16201 irr rats' nrid cats. Brit J Pljarrnacol 
1976; 58: 202-283. 

2 .  Moore, 11.14.. Seki, T., Olisirriii. S., Okeini. K., 
Kyriel. J. aritl Desrioycrs, P. Arifil~yperterisive 
actiori o f  irrdaparriide arid review of pkar-  
riincoloyy aritl toxicoloyy. Curr Med I1cs Upil l  
1977; 5 ( S u ~ l ~ l .  1 ): 25-32. 

3. Arinvcknr, S.N.. Ludbrooke, A,, Louis, W.J. 
nritl Doyle, A.E. Evnl~rntiori o f  iridapnrriitle ill 
flip trcntriierit o f  Iryl~erterisiorr. J Cardiovasc 
Plinrriincol 1979; 1: 309-394. 

4 .  Harriilton, S. arid Kelly, 0. Aplacebo confroll- 
e d  sirigle blirid cross over trio1 to evaluate the 
arililiyperterrsive activity o f  indaparriide. Irish 
Med J 1977: 70: 462-465. 

5. tiashida, J.G. A do~ible.blirid, nrulticeritre 
study ofiridapomide h rlte treatriierit o f  essen- 
t ial liyperterision. Curr Med Res Opin 1977; 
5 (Suppl. 1): 116-1 23. 

6. Catripbell, O.B. and Phillips, E.M. Sliort-lerrri 
effects arid uririary excretiori o f  tl ie n e w  
diuretic iridaparriide i n  norriial subjects. Eur J 
Cliri Pliarrriacol 1974; 7: 407-414. 

7. Gvltlberg. B. and Furrnan, i(.l. Observnlioris 
ori tlre effect o f  e r iew diuretic - SE 1520. S 
Afr Mct l  J 1974; 48: 1 13-1 18. 

0. Lci~ry,  W.P., Asrrial. A.C., Scedat, Y.K. arld 
Sarriucl, P. Iriitinlresl)o~ises o f  oederriatouspe- 
tierits to Iruseriiide orrd S1520. S Afr Med J 
1974; 40: 1 19-1 22. 

9. Firicli, L., I-licks, P.E. arid Moore, R.A. 
Chnrrges in vascular reactivity i r i  experirrier~- 
la1 11 yperterisive oriirrrals iollowirig treatriierit 
w i th  iridaponiide. J Pliarm Pliarriiacol 1977; 
29: 739-743. 

10. Garyouil Y.M. and Mirorlrosu. Effects o f  in- 
dapnniide or1 excitation-corilracfio~i couplirig 
ir i  sriiootlr rriuscle o f  tlre riiarnriialinrr porfo l  
vein. Curr Med Res Opin 1977; 6 (Suppl. 1): 
55-59. 

1 1. Miller, P. and Tcherdakoff, P. Atrliliyperten- 
sive nctivity of o rrew agelit, iridupariiide: A 
dotrble-blirid study. Curr Med Res Opin 1975; 
3: 9-15. 

12. Witcliitz, S., Karnoun, A. and Chiclle, P. A 
doirbk-blirid study iri 11 yperterisive patients of 
a n e w  conrpourid, irrdnpamide. Curr Med Res 
Opin 1975; 3: 1-8. 

13. Deevers, D.G., Bloxliorn, C.A., Blackhouse, 
C.I., Lirn, C.C. arid Watsori, R.D.S. ~ e m l e r  
M2.000 seriliautori?atic b lood pressure 
recorder. Brit kleort J 1979; 42: 366. 

14. Cowan, R., Sokolow, M. arid Perlofl, 0. Tlie 
Rcriiler sriibula(ory blood pressure recordirig 
systern - Accuracy and  reliability. Brit Heart 
J 1980; 43: 71 5-716. 

15. Aridries, E.W., Brerns, H.M. and Clement, D.L. 
Effect o f  iridapariiide on  blood pressure in pa- 
tierrfs with esseri tial hyperterrsiori: Pretriiriary 
rescrlts o f  a niulti-cerrtre study. Cutr Med Res 
U1)iri 1977; 5 (Su~p l .  1): 165-1 69. 

1 G. Casar. F.P. Cliriicnl expcrierice willi hi- 
clapnrrritle iri tlre treufrtterit 'of Iiyperlorision. 
Curr Mcd  fles Opili 1977; 5 (Suppl. 1): 



I!;?-150. 
17. M i r ~ i i n l ~ .  A, ,  ~nl r l l f rowsk i .  J.J. :iiicl Colll~lnrri, 

-1 . I. 't~t:fiori nrrfi l r )  / ) r > r f ~ r i . ~ i v ~  (/r> l'irrf/t7/~,7/iiif/e: 
ffr?su~t;ils ( l ' t r r i~ cf~rt lc ri~~t/fi(:crttrir~tte f r n r r ~ n i . ~  
c l i r7 2 1114 pntietrfs nrriDcr/n~ui~ss. Exlrn Vie 
Mntl 19110; 1: 551-65. 

10. IIc!ri~iir~cl. -1.C.. Ueyniitc, J.1'. arid nill)crt. C .  
Snfcty orrcl Ilicrnpetrtic elficncy i r i  n lur~!~- ter~ir  
s l~rr ly  trf irirln/)nrrriclc iri tlic! tr mtrrrerit o f  csserr- 
tint Iryl lr t  fnrisiorr. Criri Mntl l lcs Olriri 197 7; 
5 (Su011l. 1 ): 129,136. 

19. fdf!t?l. C/illiCi?/ flii7/ Of i11~/<1/)~7tll~(/e i l t  f / l ~  trC3f- 
rric~rrl o f  rsscritinl Ity/)rrfn/rsiorr. Sci Mct l  
1!177; 0: 3 U - 4 % .  

%V. Il1iyt11, 11..1. Pro!grcss irr IIic trcntrrrr?rrl o f  
hy/~ertc?risiori: A .riicrlficrritrc .ctutly o f  ill- 
tin/)nrrriclc if! 442 pnlicrlls. Cl~rr  Med l lcs Opiri 
19 1'1; 5 (Si~plrl. 11: 151 - 156. 

3.1. 11911, P.Y. n i i ~ i  Lcl)lr~iifl, .J. I l .  A corri~1or~7fiv~ 
sflrc/y o f  fl iq ncl ivi ty o f  n r i r i v  ngcrrf, 111. 

~/,7~)nriiir/r i r i  ~ . - . s ~ r i f i n I  nrfcri.71 I i y ~ ~ e ~ f ~ r f s i o r t .  
C:titi Mt!tl 111:~ U l ~ i i i  1975; 3: 138.144. 

2%. Will,uri~, P.1 . ?~ lnn l \ i ss .  A. niltl llc!riliett. C.M. 

Lorig-lerrii Ircafrnerit o f  severe Iiy/x?rferrsiori 
w i f l i  tri irioxi~~il, ~ ~ r ~ r ~ ~ r ~ ~ ~ ~ o l u l  nrirf ftrroseriiicJo. 
Circr~l 1975; '52: '7OG-7 13. 

23. Car~ipcsc, V.M., Slciri, O. and UcOuattro, V. 
7icafrrrer1f o f  severe hyl)erterisiori wit11 riiiriox- 
icfil: Advnrifngcs nriti litr~itafiorrs. J Cliri f'lrnr- 
I~IRCOI 19'7Y; 4: 23 1-24 1. 

2 4 .  M;ic:kay, A., Isles, C. nlirl Fifo. 11. hlirroxic!iliri 
tl is treatrneril o f  r-csistnrrl hyl~erlerisiorr. Scott 
Mcd  J 1980; 25: 250-251. 

25. Perssorr, I. allcl Ulricli. 7ieotr~ierit o f  liypcrteri- 
siorr ~vi f l r  n rrew be In-hlockirrp ogeri 1, ~ i i r r d~ - l o l  
(Viskcri). Eur J Cliri f'harriiecol 1973; G: 
217-219. 

%li. Wliitn, C. cle U., Iloytls, l1.n. nrld l~rrr r i~.r ,  P. 
Soriie clirricolplinrrrrncoI~~yicnI sli~clies willr ,ii- 
cforartiiri, willr oll.~ervnlioris or1 i l s  1lrern~)cot~c 
crsefulriess. Postgrncl Med J 1974; 50: 
729-733. 

% I .  C n i ~ ~ ~ ~ l ~ c l l ,  IJ.13.. T;~ylor, A.Il., Ilolikii is. Y.W. 
n i ~ t l  Willinii~s, J.1I.U. 1'1inrriincokirieti1:s .~rrd 
~r~etnbolisrir o f  iricln/inrriictc?: /\ rcvic w. Ciirr 
Mml  ik?s Q r i l i  1977; 5 (S~I~IJI. I I:  13-24. 


