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s rapid ‘The cwrve and open clrcles (O-0)
show the declineg in p vl of proceine aber mapid e
travencus injection. Whhhm

beta or mlhbolc orclmlnaum phase. This phase

‘ muuﬂﬂsodmmmbuyubcdmdln
ﬁnhodyofhhmnandbnwybngﬁmw
ter!

Somcwpulplmmhvdsobm;eddwpm-
caine was injecied IV in horses are presented in Rig 1.
The first plasma sample was drawn right after the mix-
ing phase and shows about 0.6 ug/ml of drug in
plasma. As the drug distributed out of plasma and into

" the tiesues, ummummmﬁs
portion of the curve is marked *‘distrfbution” phase.
This was then jollowed by the metabolic phase, during
which the blood levels were reduced by excretion and
metabolism of the drug only. I one looks carefully at
McmmmwanimWMuﬂ
that it looks as | :

you give a

drwbm:ﬂmﬂhdtugmm never reach
zerof* _

Now oncmbluadt.!mvmmybodyunﬁom
the type of data in this:figure when the phase of dis-
tribution stops and when metabolism begins, and how
mwﬂtmmbcmﬂmﬂudrwmn
will never reach zer0? These questions can be easily
medwmwduhnwa&mt
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This kind of data is also important in calculating
tload levals from a given dose, and one can peedict
from this kind of information. what the probable phar-

. A very interesting _\?cry'nupo:hmhctwhlda
becomes clear from this type:of plot is the fact that the

o d {thé body (which s infi-
nite), but the ime which must elapse before an analyst
can no longer find it Now this ime depends only on
the analyst's ability, and if the analyst’s methods are
good, it is hardly affected at all by the size of the dose
as shown in Rig 3. Here a horse has been dosed with a
hypothetical drug, where plasma (or urine) levels fall
away as indicated by the line labelled “dose x.” After
5 hours, the analyst can no longer detect this drug, so
its “‘clearance time” is 5 hours. Now, if one gives 10
times the dose, which nbuybhod level tendold,
the time 10 reach the clearance i

: foterisic sense. Is not the time
taken for a drug ‘o diear from

| “CLEARANCE. TIMES" ARE
ALMOST INDEPENDENT OF DOSE.
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g A HOURS AFTER DOSE

Pig 3—Relationship betwesn doss and “clearance time.” Doss
“* of & hypothatical drug wes given #o 8 horee and generated
mmmmnuwmummmm
dose (“x”* X 10) myst be given to ralee plosma levels of the drug
seniold to lacresss the clearance time by 1 hour or 20%. k can
aleo be showns that the more sensitive the analytical method, the
smalier the effect of dose on clsarance time. ‘ :
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entages to veterinarians, owners, and trainers.

Dmnsmtcmemm.’.my., At the renal
glomerulus whare thé urine is first formed, ali drug and

- drug metabolite molecules enter by the process of

daul.ul' filtration, Tmm may hlppﬂ\ to these

. molecules. If they are poorly lipid soluble, whether

they are drugs or drug metabolites, they are now es-
sentially frapped cutside the body.! As the kidney

rea water and csunual nutrients from the
mohculcs are con-

ration mu‘dMﬁnﬂcﬂm
mmmmmﬂﬂmmwm
the urine s ' |f the animal Is conserving

iy ‘of urtne Is small, the concen-
nmdm_d:ugmmwhwm
theoretically up o 100 times their plasma levels.’ This
there are a numbaerof drugs which cannot 1y be
their water soluble, highly concentrated metabolites.
The best example of a drug such as this is apomor-
phine. Apomorphine is very difficult to detect in
equine plpsma with qurrent analytical techniques. In
urine, however, & 'ls extreted as a water soluble
wtine etabolite which s greatly concentrated
in MWMMBWWW

‘mhﬂmauubbmmbw.m

Wm m THE URINE

a)mmmm
. AL DRUSS, ONE WAY

onLY.
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' Othczidmgs
concentrated in urine

' dm ﬂumdorpmbhmwlﬂ:mm

*fmﬂnﬁambhmudﬂxﬂnuiwywmmm
ofdmgshﬂutﬂnymkkdytobcmudamvaﬂ-
ablethanplumalewk.’ S

7 Thcueondpcobhmwhummyeonmum
oidmglhﬂnt&nymllkdymbcvuymuehhglm
than plasma levels of the dryg . While this increased
‘concentration is initially not a-problem, # becomes so
wuhlmbmwuhwmnmo!h&ugs
prMmmbolumdknmmmaR«ﬁu
drug has disappeared from plasma. Thus, furosemide
can be found in urine at 1,000-fold higher concen-
trations that it is found in plasma, and it can be found -
there for 3 days without too much effort.

The pharmacological effects of furosemide, how-
ever, are notariously brief and only last between 2 and
4 hours." Similirly, :the major: metabolite of pen-
mumhmmhwbsmm
hmaﬁmwuwmm
likely that pentszocine’s therapeutic' effects last for
more than 6 houn.! Procaine 'is always found in

ulne urine for: pharmacological
ﬂswdomwmuakmw
'l'hucwmhl lerape

mwmmmamm
dhciofmdnm'ﬂﬁh.hwcwybody'sm

P e rah f”.;" sl g
b-am.uz“ blé 10 judge the rele-

con: Ol:‘wmhm‘lh
urinaty concentrations’ me-
tabolites are highli/ senilive to ulirisry volume. There-
bm.nlmhub&kh%uuﬂqnuﬂy
oiinuamldc(ot‘qunbaloﬁcdmﬁc)ptbrb
utine sampling, of pdor 16 the race, %o reduce the
ummymmmdphmylbumupbso-
fold or more® Lo
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¢ hirtht from the truth. If any one IN - '
i ghven 10 horses, 1t s that the

of el ig Gor i olaiches) EauiNe
iné: Mmpl/ ‘get:lowsry and Jower, and URINE
lower, od Infinkim {Pig'2]. The analyst’s " |
but only on. whenthe.analyet éap b0 lGnger detect it

Pig S—"Claaranch timie” s fursesmide in equine usine. The
_!m(ﬁ;;ﬁiﬁ-ummm
timeos given anialyticat teckniques of dillsting eensitivity.

ton. The,

about 5.3 hours and were followed in this experiment
for 3 days. In this sttuation, if the analyst was only able
bdmwww“mm”mabomls
hours, ie., 12 hours since the drug had any phar-
macological effect. 1f the analyst could detect 0.5
uduﬂ.ﬁn“mm"mmdbc%bmm

“clearance fime" could go up to 100 hours or more.
Obviously, the most important determinant of “clear-
mocﬁgnn"llhﬂu arialyst’s methods.

Asialysts oftén argue that because of the inherent
differences between horses due to sex, 2ge, build, uri-
nary pH, size of dose, etc., “‘clearance times™ are likely
1o be 50 variable that mean “‘clearance times’ such as
thoscpmunwdmﬂg&'nmnotlkdytobcappucable
in spedific instances. This argument ignores both the
fact that the veterinarian adjusts his dose to take these

i

Sk



267

faammmm:ndﬂmhmymt
dose have only'a mirdscvk éfiee

known the sensitivity, of mwmmwumm
therapeutic agents, nomonhcmumh now being
doneonﬂmanmscmbupphdbﬂnwpnc
tical problem of drug “clearance times.” Untl then,
drug dunm&nn"uﬂm‘mhwndoq

.wuﬂmrmmmmm.mw

o\ummddrudumumdm&m

ship’ whatsoever to the: higl ‘é

dmm"hmnqw;giwdaﬂm
mbwdmmumemmin
andyuhappmbml.ﬂd;,;_w,f ch hes aaypee:
tensions toward being a conirt ‘of coud ‘erilos
mmmmm 5

Yet, this is the situation h‘mm and
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