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PLASMA NITROGLYCERIN LEVELS AFTER
SUBLINGUAL, ORAL AND TOPICAL ADMINISTRATION

Nitroglycerin s adminisiered elinically through.
any ofie of three routes: sublinguil, oral of topical,
Whilé the therapeutic efficacy of the sublingual
tablets is well established, the clinical utilities of
nitroglycerin oral tablets and ointments are less

well defined. The effectiveness of oral nitro-
glycerin  is  curently under Serious  debste.

Metabolic studies (Needleman, Lany & Johnson,
972) showed exiensive {irst-pass mefabolism of
the dmv 'in 'rb'e !iver wgges’tiﬂo mmplbt«* demuc—

anm,&‘m&ly de.mun‘st.mted S)&ni.ﬁ ant d,a.,n.xga.l
improvenent of angiha pectoris inm patients given
oral C(imr(ﬂl‘ed telease tablets. Nitjoglycerin
ointmient appe: to elicit significant hemo-
dynamlc c‘nanoes Aftér topical application of
15 mg of nitroglycerin, a sipnificant decredse in
left  ventricular end-disstolic pressure starped
within 15 :minutes and lasted uatil at least 60
minutes {Parker, Augunstine, Burton, West &
Armstrong, 1976). None of the studiss, however,
'r_g-‘.pom,d the pl'amm LOHLCﬂifati(iﬂS of mitro-

O ur o gronp.
Lhromotographc a«say (Rossecl & Bop.aut 1973) .
extending quantitation of nitroglycerin in human
pla<ma to lcvels as low as 8.1 ng,’ml The methnd

sﬂvcr mitrate, mllowca by mnluple e\trachmr

1sosorh1de dxmtrale a< the mlemal >tand‘a‘rd abe_
hexane extract was concentrated and injected into
a plass column packed with 3% SP-2401 on
100/120 svpalmpcrl 01-1991 (Supelco, Inc,

Bellefonte, U.8.A.). The column was mdm-
tained at 14U C and quantitation wis effected via.
8 Nickel-63 eclectron capture detector. This
improved technigue allowed us to compare,
apparetitly for the first tinde, thé plashia nitro-
glyceria levels abtdined from chmcal doses of the
drug through the three routes-of administrmtion. In
a pilot study: of a healthy valupteer, we bhave
followed plasma nitroglycerin levels aiter ad minis-
fration of i) a 0.3 mg sublingul tablzt, (iij a
2.5 mg and a 6.5 mg sustained-releasé ordl capaule
and @Y 1" of a 2% ointivent {carespanding to
16 mp of nitroglycering, The pulse rate and
sphygniomanometric blood pressure of the sitling
auh;wt were concomitantly recorded,

Pigure 1 shows the plasma nitroglycerin fevels
obtained after administration of the various dosage
forms. As expected, high drug levels were almost
instantaneously achigved -after the sublingual
tablet, reaching about 1mngfml st the first
meastired data point (3.min). Thereafter, the
plasra levels declined rapidly and no measurable
nitraglycerin levels were detected after 16 min. In
contr’ast levels nbove 0. l ng}ml m" the drug ‘were

£-G. (1976). Clinfcal
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Figures 1 Plasma nitrogiycerin congentrations siter
administration of a 0.3 mg sublingial tablét {e), a
6.5 mq oral capSJIF l-) anu apphcaﬂan ol an ointmant

ointment . and adniinistretion of the 6.5 mg
capsule, The peak levels achieved from
dosige lorms were in the vicinity of 0.2-0.3 ng/nil,
which weie maiatairied Gom about 2060 mini
after drug administiation. A detectable level of
nitroglycerin {about 0.1 ng/ml) was stil] observed
at 120 min after -adminisiration of the 6.5 mg
capsule. Blood sampiling for nitroglycerin was: not
carried out bheyond 60 min after oiniment
application.

The percent changes in pulse rate and mean
arterial pressure affer nitvoghycerin sdministration

are’ shown in Figare 2. Changes in these hacmo~
dynamic parameters appeared (o wirrar those of

plasmia nitroglycerin levels. Both the ointment and
the‘ ( 5‘ mg orsl uapsules eli&ited 50'mewhat more

:my mgmtu"mt plasm'( Levcls of mtrogxyf"rm nor
did it elict any significant changes it pulse rate
and mean arterial pressure.

In summary; we have been able to demonstrite
measugable plasma levels of nitroglycerin after oral
ang topical sdministration in one subject. Quantis
tation ol plasma levels may be a valuable aid in

determining the relative effectiveness of nitro-

glycerin administered through different routes.

The. study wus supportcd in part by a
Research  Suppert Grant {rom the National
Institutes of Health # 5SO7TRR0545414.
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Figure 2 Percent chasige in oufse rate (PR, —) and
mean arterial pressure (MAP, .. ... . Y aftas nitree

glycerin administration (s, 0.3 mg sublingual tablet; b,
16 mg topics! application; ¢, 8.5 my oral capsule).
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