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Pharmacokinetics of sulfamethoxazole in healthy Han volunteers
living at plain and in native Han and Tibetan healthy volunteers
living at high altitude
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Abstract: The paper is to report the pharmacokinetics of sulfamethoxazole in healthy Han volunteers living
at plain (PH) and native Han and Tibetan healthy volunteers living at high altitude (HNH and HNT). After
healthy volunteers were administrated orally cotrimoxazole tablets, plasma concentration of sulfamethoxazole
and metabolite N*-acetylsulfamethoxazole was determined by RP-HPLC, and plasma concentration-time data
were analyzed by DAS 2.0 software to get the related pharmacokinetic parameters. The main pharmacokinetic
parameters t;, of sulfamethoxazole in PH, HNH and HNT were, respectively, 9.30 £ 1.11, 10.99 + 1.23 and
10.44 £ 1.05 h; t,. were 1.4 £ 0.3, 2.0 £ 1.1 and 1.8 £ 0.4 h; C,. were 94.42 £ 15.26, 89.33 + 7.67 and
87.43 £ 11.61 ug'mLfl; AUC,, were 1 202.5 +238.3, 1 434.7 £ 193.9 and 1 302.8 = 103.0 ug~h'mL71; AUC_,
were 1 240.7 £ 255.3, 1 511.5 £ 211.9 and 1 363.9 + 116.5 ug~h~mL71; CL were 1.01 £ 0.22, 0.81 = 0.12 and
0.89 + 0.08 L-h™"-kg™'; ¥ were 13.27 = 1.73, 12.81 = 2.15 and 13.28 + 1.20 L-kg'. Sulfamethoxazole
pharmacokinetic parameters of HNH and HNT were significantly different from that of PH. The ¢, was
significantly higher and the CL was significantly lower in HNH and HNT than that in PH, and the AUC,_,, was
significantly lower in HNT compared with HNH. This study found significant changes in the disposition of
sulfamethoxazole under the special environment of high altitude hypoxia. This finding may provide some
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references for clinical rational application of sulfamethoxazole in HNH and HNT.

Key words: sulfamethoxazole; pharmacokinetics; plain; high altitude; Han nationality; Tibetan nationality
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Figure 1 HPLC chromatograms of control solution (A), blank
plasma solution (B), blank plasma solution added sulfamethoxazole
and N‘-acetylsulfamethoxazole (C) and plasma solution after
206 pgmL;
1: N*-acetylsulfame-

administration  (N*-acetylsulfamethoxazole:
sulfamethoxazole: 36.83 pg-mL™") (D).
thoxazole; 2: Sulfamethoxazole



+ 1120 -

222244 Acta Pharmaceutica Sinica 2011, 46 (9): 1117-1122

RSD 15 fiff iz FEE I 53551 4y 9.44% . 6.78%F1 4.12%, N*-
LB i FEME 23 5 9.66% 7.01%F11 5.56%
2 MSFEESE D

S BRSO e D TH SR e R e s B (1 10 <R
EESZHNE 1. WRPATLIE R, & 5 fm pOs A
i T e Al R A D I I R BRI IR
SUINAE o 55 P DR AL LA, e st 00 i AR i e fde e 7
JEF T ScOyv PaO, ¥ WEEL (P < 0.01). gt
JaE DU v et i i e Ak SR R S 1) SeO, PO, A
L2 )G S 5 M 22 S o o Ut e UM R g Je o R
fet B & 1) HCT. HGB. TPR fil GLU ¥ B %5 T
SR PR GRS (P < 0.01), HABZEFEIE AL 2
FPE 2 S o v DU S AR e it o R e BRI
(A B b AR B2 )G B M 22

Table 1 The blood gas and physiological parameters of healthy
volunteers in PH, HNH and HNT. PH: Healthy Han volunteers
living at plain; HNH: Native Han healthy volunteers living at
high altitude; HNT: Native Tibetan healthy volunteers living at
high altitude. » = 20 (PH and HNT), n = 18 (HNH), x < s.
P <0.05,"P<0.01 vs PH

Parameter PH HNH HNT
Sc0, /% 97.6 + 0.45 91.5+2.25 90.5+ 1.87"
PaO, /mmHg 97.7+5.77 56.4+3.73° 54.4+3.69°
HCT /% 41.6+4.33 450+3.78" 457+279"
RBC*10° /mm > 470 +0.47 4,69 +0.45 478+0.33
HGB /g-dL™" 14.0 £ 1.04 152+£1.49"  152+0.98"
TPR /g-dL™! 6.8 +0.41 7.6+0.36" 754028
ALB /g-dL™' 45+0.20 45+024 4.4+0.84
Dbil /pmoL L™ 274098 24+0.72 2.5+0.61
GLU /mmoL-L™ 4.1+043 4.8+0.55" 5.0+0.40"
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Figure 2 Mean plasma concentration-time curves of sulfameth-
oxazole in PH, HNH and HNT

t/'h

Figure 3 Mean plasma concentration-time curves of N*-acetyl-
sulfamethoxazole in PH, HNH and HNT

Table 2 Pharmacokinetic parameters of sulfamethoxazole in
PH, HNH and HNT after an oral administration of 1 200 mg
sulfamethoxazole. » =20 (PH and HNT), n =18 (HNH), x *s.
'P<0.05, P <0.01 vs PH; “P < 0.05 vs HNH

Parameter PH HNH HNT
ti2/h 930+ 1.11 1099 123"  1044+1.05"
V/Lkg! 1327+ 1.73 12.81 £2.15 13.28 + 1.20
CL/L-h kg™ 1.01+0.22 0.81+0.12" 0.89+0.08"
fmax/h 14+03 20+1.17 1.8+04
Conax/uigmL™! 94.42+1526  89.33+7.67 87.43 +11.61

AUCo4si/pg'mL""h 1202.5+2383 1434.7+193.97 1302.8+103.0
AUCo/ug'mL™""h 1240.7+2553 1511.5+211.97 1363.9+116.5"
MRT/h 12.06 + 0.94 13.65+0.67"  1335+1.05"
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Table 3 Pharmacokinetic parameters of N*-acetylsulfamethoxa-
zole in PH, HNH and HNT after an oral administration of 1 200
mg sulfamethoxazole. n =20 (PH and HNT), n = 18 (HNH),
X+s. P<0.05"P<0.01vsPH

Parameter PH HNH HNT
tiz /h 1243+243 13324295  14.04+1.99
V/Lkg™ 3449+438 31.05+1027 33.63+6.82
CL /L-h kg™ 1994043 164048 1.67+031"
tnax /D 57+2.1 7.142.0 84+24"
Conax /pgrmL™" 1048+1.27 1098+2.50  10.55+1.86
AUCq4sn /ugmL™h  240.9+47.1 2944+72.1" 2749+41.7
AUCo. /ugmL "h  263.6+61.6 328.1+85.1" 307.6+483"
MRT /h 154+1.81 17.69+1.03" 17.43+0.91"

Table 4 Sulfamethoxazole bound to plasma protein and red
blood cells in PH, HNH and HNT after an oral administration of
1200 mg sulfamethoxazole. n =10, X+s. P <0.05vs PH;
“P <0.05 vs HNH

Parameter PH HNH HNT
F /% 65.24 +3.14 67.33+3.52  70.47+2.22"
Ce /% 6.04 +0.70 7.39+0.70° 829+ 1.53"
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