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'l'lic ;i~itiIiycrpterisivc drug I;~bct;ilol was atlriii~iistcretl orally and iiitravenously to ten Iiypcrtcnsive 
paticrits ;18cd I,ctwee~i 28 and 75 years. 'flicre was ;I significalit i~icrc;isc with agc in botli bioav;lilability 
arid half-I~fc of I;ibctalol. Clearance te~idcd to I)e lower in tlie elderly subjects. First pass riietabolism 
rcsults in varial,le oral bioavailability of labetalol which is greater in the elderly and this should be 
borne il l  ~iiiiid wlieti using tile drug it1 tliis agc group. 

'i'he aritil~yperte~isive drug, lahetalol, is subject to 
~xcsystemic nietabolisni by tlie liver (Dreckenridge rt 
NI . ,  1977), the 'first-pass' effect. As a result, its oral 
1)ioavailability varies widely (McNeill et al., 1979). 
For drugs such as tliis, oral bioavailability is inversely 
relilted to  intrinsic clearance (Nies et nl . ,  1976) which 
ciin rlccrease with age (Cicorgc, 1979). l'lic prcsc~it 
study was designed to  tleterriiine i f  ageing affects 
bio:iv;iil;iI)ility of labct;tlol. 

Methods 

' l 'e~i drug free, niild to niotlerate hypcrte~isive 
patients, aged fro111 28 to 75 years, took part. Eacli 
patient gave infornied consent and tlie study was 
;~pproved by the local I-lospital Ethics Coninlittee. 
l,;~bct;ilol was ad~niiiistcred to each persol1 on two 
occasioiis, once orally and once i~itravenously. 'I'he 
tloses were adiiiinistered in random ordcr, separated 
by at  least I week. 'I'he oral dose was 2OU nig except in 
the two oldest and one young subject when 100 nig 
was given. 'Three subjects received an ititraver~ous 
dose of 1 niglkg and 0.5 mg/kg was given to the 
re~ii;ii~iing seven. Ulood sanil)les for cstiniatioii of 
plas~iia I;~betalol concentrations were taken over a 
period of eleve11 hours following ad~niriistratio~i of 
tlie drugs. The plasma specimens were stored at -20°C 
prior to assay by a radioreceptor nietliod (Kelly czr ( I / . ,  

1981). Fro~l i  the results for each patient were cal- 
culated tlic eliriiination half-life of lal~etalol by linear 
Icast sqirarcs regressioti analysis of tlie tcnninnl pilrt 
of tlie log coacentration-ti~iie graph and tlie area 
unrler tlic plos~ii;i co~ice~itr;~tio~i-tirile curve by the 
tralxzvi~liil rule. I'las~na clear;~~ice was calculi~tcd Iry 
tlividirig tlie intri~vcnous dose by the area under tlie 
pl;isnia concentr;~tion tiriie curve cxtral,olatcd to 
inli~iity (CL = L)usc/AUC,). 'l'lic ~ i l ) l ) i ~ r ~ n t  volunic 

of distribution was calculated as V = C L  x r,,, 
0.693 

Dioavailability was calculated from tlie ratio of tht 
areas under the oral and intravenous plasma conceri 
tration-time curves, extrapolated to infinity ant 
corrected for dose differences. 

In Figure I the labetalol hall' life after intrave~ior~ 
iitlministration is plotted against age. Eliminatio~ 
Iliilf-life of labetalol varied froni 3.5 I1 104.9 ti atitl w;i 
sigiiificantly correlated with age (Iialf-life = 2.62 -. 
0.026 age, r = 0.73, P < 0.02). Labetalol bioavail 
ability varied widely (from 8.9% to 68.4%) but w;i 
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Figure I liclatio~isliip of 1;rbetalol Iialf-life to age. 

also s ig~i if ica~~tly correlated wit11 iige (see Figu1.c . 
percent bioavailability = 0.78 + 0.81 age, r = 0.70. 
< 0.05). 
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I i ~ l i o ~ i  (Ml)ariclo c.1 ti/. , 1930) suggest ing tli;it tlic 
lol-~li ; i t io~i  of r i n g - o p e ~ i c d  c:u.boxylic acids is del'icierlt 
('l'\rckcr rr trl., 1977). A t  least o n e  o f  tlie ot l ler  two 
~xitliw:iys o f  ~ l i e t o p r o l o l  ~ i ic t ;~ l )o l i s~ i i  (oxidative 
i lc:~~ii in; t l ion illid o - d e ; l l k y l a t i o ~ ~  with subse t lue~i t  
~. ; ipid ox i t ln t io~i )  may.  t l icreforc.  bc inipnircd. A s  it 
11orln;llly ; ~ c c o u ~ i l s  for 65% of tlie dose.  o-denlkylat io~i  
secliis ~ i i o s t  likely t o  b e  defect ive.  a view suppor ted  by 
t h e  f ;~c l  Illat tile o-tlealkylation of pheriacetiri a n d  4- 
11yclroxyl:ition ol' dcbrisoclui~ie a r e  correlated (S loa~i  et 
(11.. 1973). 

blctolwolol  Iialf-life is said t o  b e  2-4 I1 (Regartlh 8( 
J o l i ~ i s s o ~ i ,  1980). O u r  d a t a  suggest lliat it may be  niucli 
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g rea tc r  it1 s o m e  Ilealthy subjects  a n d  this nlay explain 
t h e  17-fold var ia t io~i  in plasma concentrat ions in 
~ x ~ t i c n t s  receiving t h e  sane dose ( v o t ~  B a h r  et a/., 
1970). 'I'lie cli~iical iniplications a r e  that  poor  
nletaboliscrs  need  only  o n c e  daily dosing for t h e  
cont ro l  of iuigina b u t  tha t  stnaller doses may b e  
requi red  t o  avoid a relative loss of cardioselectivity and  
side-effects associated with high plasma concentrat ions 
(I :orn~greo,  1976). Fur ther  s tudies a r e  in progress in 
o r d e r  t o  del i l ie  tlie metabolic defect .  
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'I'lic liriic to peak co~iccr~tratiori i~l tcr  orill ;~dnii~iis- 
trilti011 did riot clii~rigc witli iigc  rid was observed at 
0.5 to 2.5 11 i~ftcr tlic dosc. -1 liere was no sigriific;~rit 
corrclillion Oelwcc~i age i~rid clcaritnce (rneari -t s.e. 
Iiicnn clcitr:t~icc, 22.4 +. 3.5 1111 rnin - '  kg- I) o r  
bct\vccri iiFc i i r ~ J  voluliie of distributio~i (rncari 
volunic o f  d~strihution. 7.7 -+ I .  I I kg I). Botlt tliese 
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~)iw;iri~cters wcrc widely variable (clei~rarice range; 
8.8 : 41.8 1111 riiin-I kg-': voluriie of distributior~ 
range; 3.2 - 13.7 1 kg-'). These ranges and mean 
v;tlues agree well with values found by others (bIcNeil 
el ( 1 1 . .  1979) il l  liyperte~isivc patients. 

l,i~l)ctiilol is a drug whicli hiis a high degree of first- 
I);ISS ~i~ctitl)olisrii arid varia0le oral bioavailability 
wliicli is grcittcr in tlie eldcrly. We also observed ;I 

positive correl;ition between age and half-life. 'l'he 
al)sc~ice of ii sig~iilical~t correlatiori between age atid 
labctalol clearance is probably due  to the large 
vari;tbility in values for cleararice. Clearance did tend 
to IJC lower in tlie elderly. ' I l~us  tlie nieali clcararice in 
youllger subjects (aged less tlian 60 years, 11 = 5) was 
28.3 IC- 5.5 1111 rnin - Ikg arid il l  older subjects (agcd 
greater tlian 60 years, 11 = 5) was 16.4 +. 2.7 ~ n l  r ~ ~ i r i  ' I  

kg I ( I J  = 0.08, Student's I-Lest). 
111 view of tlie steep increase in bioavailability of 

lal~ctalol witli itge it would appear prudcrit to use 
sliialler doscs of this drug io elderly people. 
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