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IN l R{)DUC'I l()N . : sympltoms (1-4). 1Uis o potent carbonic urlh)(t.]i'ilslld;j..-:’ :

_ prn-\mc to Iu;,l*; altitude, above 2,5()(} m lc ws
ln a. series ol pathophysiofogic L]l anpes
'u}lll:t.ll\'cly referred Lo as acule mountain sickness

which: is delined as the presence of any (wo or
maore of the following symptoms: loss of appetite,
vomiting, shoriness ol breath.
lightheadedness, unusual fatigue, sleep disturbivrce
tnd -llcud whe (D). Mot treaicd plm‘uplly it can
'|1u};,| _*.\ Lo mure severe umdllum ol bigh aliitude
|1|11|m1|1 iary cden (IIAI’[J Snd hl}__h altitude

Leu.bl.li edema (- IAC[,,! which may even be fatal.

Acnl.wulmmlc is pencrally [m.\tuhui as the
llr\! I||.‘:1lmcn{ fur mhcl’ul 'u.utc muum \ln *.:t.kncv.

dizziness or

'Il()iI“Lp(.H_LhHL, in man, on LXi‘lll‘\LH

inhibitor and helps relieve the edema which is the - :
primary cause of pcule  mountain xick;ius_s’._;“ 4
Flowever, these studics only report the effect on Ihls‘_"_
physiologic paramceters and there have been no
studics on the effect on the pharmacokinetics of ;
acelazolumide on exposure 1o high altitude. 'I“Ii.is s
information is very important ‘not ‘only for ;-
acctazolumide but also for other thup which e
Ilkt.ly (0 he used by the Bmwlng tourisl pupul.llmm :
at high altitude resorts, i
Previously, we reporied on th ph.u:r..lJ it
cokinetics and urinary cxerction of n'.u_pcndim, and
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altitude (5-6), We noted several changus in the
disposition ol meperidine which stted within 24
Lol reaching a high altitude of 1360 nand st Teast
in part appeared 1o be sustained Tor more than 10
months, :

A bricl review ol the changes occurring al high
allitde is as |U”()\.\’\ The hypoxin .i\.'\nl.hlll.ll witly
low harometric pn,awnc at high altitude leads
hyperventilition and Toid acemmulatiom o the
bistin and lungs, In the initial phase ol exposure (o
Wigh altitude, plasma volume decreases because of
loss ol total body water and  redistribution 1o
extracellular spaces. Erythropoictin is stimulated
resulting i increased erythroey e count and
Liemagiocrit, This incrcased ervthroeyle mass may
diminish fow through blood vessels,
© These pathophysiologic chianges associited
wilh exposure o high aliitude may signilicantly
alter drug disposition particularly Tor drugs
showing high binding 1o ceythrocyvies or plasima
proteing (7). Acclazolamide is a wL.1Hy acidic
drug with o pka ol 7,2 and s reporied o have @
~high protein binding ol whout Y398 (8). Increased
binding of the drug o crythrocytes and plasing
proteins may result not only in
pll:u‘niucuiuyiu bt
climination half-life,

Lilsewlicre, we have :Lpnilul on the mﬂuum,

decreased

response also | longer

ol short- and Imu,‘lum exposure o high altitude,
on-the disposition ol acetazolmide in whole
blood, plasmi and plasma water (9). The purpose
ol this study was to investigaie the elfect ol short-
and long-term exposure 1o high altitude “on the
urinary excretion of acetazol: imide, in i, .:fIL i
\llu,lt,. 25(1 mg peroral dose.

METHODS : - :
bul:]ctls and study dw;,n |
illc _ludy wis contucted in three groups ul

hcul{hy male. volmilcm |cuu|[cd from the Chilean
Anny The study was ‘I|‘I|)IU\-"C{i by the Institutional
Rc\'!l_w Bourds ol the Unrvu\ny of Cincinnad and
thcrl}m\rumy of Chile and the Clnlc.m Armicd
I'mu:s. Fhe lmh:-‘mn parameters included o

mininnmn of 10 months esidene : at cither sea
fevel or high altitude of <300 m, completion of
physical exan, urinalysis and  bjood chemisiry
fests, Lixclusion parameters were fany devintions
outside the established normal range for urine and
any

intestinal, hepatic, cardiovascular,

blood  chemistry  lests, previous  pasteo-
pulmuonary or
renal discase, previous severe mgpntain sickness
el vse al any dugin the 10 days preceding the
sty

The following thice proups of 12 volunteers
cirzh were created: group Lo consistéd of volunteers
li\riug' at sea level (military base ot Avien, the
northernmaost city ol Chile): group HA comprised
ol the same subjects ag in progp L, bt aler
short-lerm exposure (o high  altitude. They
ascended | oweek alter the Lostudy to the military
hase ol Pacollo, in the Andes of North Chile, ot
$.360 m.

_\'ll\n[y was performed the following morning,

They arrived in the alternoon and the
The
thitd group was TIC, comprising of subjecis who
Imfd resided, Torat least 1O months, at the study site
at Pacollo, "The height, body weight and age (meon
FSDY were LoY £ 0,05 m, 02.5 £ 4.74 kg, and
19.17 2 039 y Tor L and HA, and 1.69 2 0.06 m,
05.0 £ 4.94 kg, and 1975 £ 087 y lor HC,
;upuvlm,ly / :

For all proups, he treatment was the same;
alter an UVLIHIL‘hI st with water allowed  ad
fibingm, the subjects were provided o standard
breaklust b approximately 8 am, along with
stindard,  measured \-'nilunu‘.:i ol
250 mp ol acctazolamide was administercd
perorally with 200 mL-water. During the 3 h prior
lo dosing and 3 b alter dosing, slandardized
l'ncuslurcd volumes of waler were p'myid;:d to the
subjdets. Urine was collected for the periods 0-2,
2-4, 14-8, 8-12, 12-24 and 24-36 h, alter drug
administration. The volume of the urine for cach
callection period was measured and an aliquol
lrozen lor analysis, The pH ol the urine was

measurcd immediately upon collection. Blood

"I!'ﬂr}ll.‘i were also collected Tor o periad of 24 h.:

The 'results ol the blood level

evalualion ' are
reparted clsewhere (9), ' '

aler. Al‘_
approximately 10 AMm, a single tablet containing -




Analytical proveduore

All - the analyzed  Tor
acetwzolomide by o high perfornuimee litiu'lti
chrematography method using an 1P HO90 system
cquipped with & UV dereetor (Hewlet Packard
GmbHand. Biotronik, Germany), A Merek
LiChrosphere 60, RE select-13, 123 mmx i,

simples were

colimn was used. The cluent consisted of @
mixture of an alkaline phosphate hulferfimethanol
and acctonitrife. “The amalyses were cluted by
pradient clusion at 30 "Cand the elfluent was
monitored at 263 non. : &

The frozen samples were thawed and subjected
o an acidic protein precipitation. aller which an
aliguot was injected onto the HIPLC,

Pharmacokinetic analysis

The amount of acctazolmnide excreted  per
collection period was determined  from the
concentration i urine and the volume of urine
excreted. Comulitive  urimiry  excretion wis
caleulited nccording 1o standard pmcc{hirux (1),
The wrinary pld for cach sampling pertod was
plotted and also compared  statistically, The
fraction ol acctazolamide  eliminated in the
unchanged Torm in urine was determined by
cuption |

A A '
v
v i :

e :

(MR
assuming IF ol 1, as reported in literature {K).

Statistical analysis |

Each of (he test parameters (urinary pli, A
and F ) was subjected 1o @ one-way ANOVA.
Signilicant difference was concluded at p < 0.05.

RESULTS AND DISCUSSION |

Cumulative u rinary excretion

- Thecumululive urinary excretion praliles of
acetazoluinide, for all three groups. are, shown in
Figiire 1. The individual profiles are shown (o
cniplulsizc the variability in the data, As can be

.
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FIC, 1. Cumubative amonnl ol acetienlomide exerelad
unchoopged fnourioe for the dheee stody oo (1ot sen fevels
A aned VEC, adter short- tod Tong-term eaposare o high
altitude ).

seen, no Agnificiat difference was Tound in the
antount ol acetizalamide  excreted  over the
dilTerent collecton periods Tor any ol the thiee
groups, HMowever, it was observed  that the
vartability in the data was highest for the HA group
indicating some physiologic changes oceurring™ -
which appeir to be stabilized on long-lerm
cxposure (group HC). :

The urinary plt values for " the dilferent
collection periods of the three study groups arc

“shown in Figure 2. The urinary pH ranged from 4.5

to 7.8 lor group L, from 4.2 to 6.9 lor group HA,
and from 3.1 to 6.7 Tor group HC. The urinary pH
for group L was signilicantly higher than that for
groups HA and HC for the first 4 h after dosing.
Also, the wurinwry pH lor group HC was
signilicantly iuw_r:r than those of groups Loand FA
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36 b alter dosing. This is an interesting observation
which is contrary to the findings reported in the
literature and to our previvusly observed results
(6}, where the pHis usually higher after short-term
exposire Lo high altitude. Due 1o the physiologic
changes, more bicarbonale is excreted in the urine

L i
STANLE L Feaction of ncetazolmmide excreted unchunged In arvine (17 ).

i stabilize the blood plland this ciuses 1he

arinary pll 1o be higher. The ph returns (o nornal

values on acclimatization. Tn this study we find
that the pll for groups HA and HC are sinilar,
The T, values determined  from urinary
excretion dafa are summarized in Table | Apgain,
no significant differences in F | between the three -
groups was scen. Whereas, a significant celfect ol
urinary pll can be expected for acidic dyugs with
pla ol 3w 7.5 (10) (acctazolamide pKa 7.2), the

indings Irom this study cannot be explained by

alteration in pH ol urine alone. In fuct the results
seen here are sumewhal contrary o this general
observation. |

Based on the reported climination hylt-life of
acetaizolomide of 3.5 h, urinary cxcrejion was
follawed for 36 h. However, we have !'mmd an
elimination hall=lile of about 9 10 12 h and
therelore,  in future  studics,  acetazolinide
excretion should be Tollowed for about 5 days.
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Subject L 1A e

I . .76 : 0891 0.704

2 ooy 0.876 0.H0Y

b ' 0.807 T 162 0.699

q 0.791 : 0.823 0.731

5 : C0a12 0.095 0.575

e 0.724 : 0.787 0.512

T - 0.717 s 0.829 0.671

Ao 0.598 0.796 0.770

i 0.626 ".. : 0.657 0,759 .

10 08 0.401 0.616

B : 0.642 0.749 0739 '
- 12 ; 0617 ' 0.686 0.664
Mean 0.7040 : 0.7174 {.6RY

sD 0.084 0.178 0.084

No signilicant tlil_'l'frpl\tcs al g = 0,05,
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Urinary exeretion of acetuzolumide after exposiie (v high aldiitude.
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