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Gastrointestinal and Hepatic First-pass Effects of Triflusal in Rats
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Chonnam National University, Kwangju 500-757, Korea
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ABSTRACT-In order to clucidate the influence of intestinal and hepatic first-pass effect on the pharmacokinetics of tri-
flusal, the biotransformation of triflusal in the gastrointestinal tract and liver was designed. Moreover, we tried to establish
an HPLC method applicable for bioassay and available to pharmacokinetics, not only with the simultaneous determination
of triflusal and its active metabolite, 2-hydroxy-4-trifluoromethyl benzoic acid (HTB), but also with improving sensitivity.
After the administration of triflusal (10 mg/kg) and HTB (10 mg/kg) into femoral vein, portal vein (only triflusal) and oral
route (only triflusal), pharmacokinetic parameters were investigated from the plasma concentration-time profiles of triflusal
and HTB in rats. An HPLC method was developed for the simultaneous determination of triflusal and HTB in rat plasma,
urine and bile. The HPLC analysis was carried out using a C18 column and acetonitrile-methanol-water (25:10:65, v/v/v)
as the mobile phase and UV detection at 234 nm. Furosemide was used as the internal standard. The calibration curves were
linear over the concentration range 0.05-5.0 pg/mi for triflusal and 0.2-200.0 ug/m! for HTB with correlation coefficients
greater than 0.999 and with intra-day or inter-day coefficients of variation not exceeding 10.0%. This assay procedure was
applied to the study of metabolite pharmacokinetics of triflusal and HTB in rats. It was supposed that triflusal was almost
metabolized in vivo because urinary and biliary excreted amounts of triflusal could be ignored as it was lower than 1.2%
of the administered dose. According to the gastrointestinal and hepatic biotransformation pathways of triflusal, it was found
that triflusal was hydrolyzed by about 5% in intestine and metabolized by about 53% in liver, and that the bioavailability
of triflusal after oral administration of triflusal was 0.44, and also that the fraction of total elimination rate of triflusal which
formed HTB in liver (F,y;, %) was about 98%. These results showed that triflusal was almost metabolized in liver, and the
total elimination of triflusal in the body was dependent to the formation rate of HTB from triflusal in liver.

Keywords-Triflusal, 2-Hydroxy-4-trifluoromethyl benzoic acid, Intestinal and hepatic first-pass effect, HPLC
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Figure 1-Chemical structures of (1) triflusal, (2) 2-hydroxy-4-trifluoromethyl benzoic acid (HTB) and (3) furosemide (internal standard,

7725, Rheodyne, Cotati, CA, W|=), FEA (Model Class-
VP, Shimadzu, Tokyo, Y¥)& ARE-SIHTE.
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Table I-HPLC Conditions for the Simultaneous Determination
of Triflusal and HTB in Rat Plasma

Parameters Conditions
Mobile phase Acetonitrile:Methanol:Water (25:10:65, v/v/v,
P pH 2.5 with ortho-phosphoric acid)

Flow rate 1.6 m//min
SPHERI-10 RP 18 column (particle size 10 um,

Column 100 x 4.6 mm, Alltech) with NewGuard™
Cartridge Holder

Detector UV detector (SPD-10A, Shimadzu)

Wavelength 234 nm

Injection volume 50 w/
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Figure 2-High-performance liquid chromatograms of (1) blank rat
plasma, (2) rat plasma sample containing triflusal (2.0 pg/ml) and
furosemide, the L.S. (0.5 ug/m/), (3) rat plasma sample containing
HTB (5.0 ug/ml) and the 1.S. (0.5 pg/m!) and (4) rat plasma sample
taken at 5 min after intravenous administration of triflusal and
spiked with the LS. (0.5 pg/ml).

Peaks: furosemide (LS., 5.3 min), triflusal (9.5 min) and HTB
(15 min).
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Figure 3—Mean arterial plasma concentration-time profiles of tri-
flusal after oral, femoral vein and portal vein administrations of tri-
flusal (10 mg/kg) to rats (n=4 ~ 6). Each solid line was calculated by
WinNonlin. Vertical bar represents the standard deviation of the
mean. Keys: @, iv.; O, pv.; W, po.
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Figure 4-Mean arterial plasma concentration-time profiles of HTB
after oral, femoral vein and portal vein administrations of triflusal
(10 mg/kg) to rats (n=4~6). Each solid line was calculated by Win-
Nonlin. Vertical bar represents the standard deviation of the mean.
Keys: @, iv; O, pv.; B, po.
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Figur 5-Mean arterial plasma concentration-time profiles of HTB
after femoral vein administration of HTB (10 mg/kg) to rats (n=4 ~
6). Each solid line was calculated by WinNonlin. Vertical bar rep-
resents the standard deviation of the mean.
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Table TI-Pharmacokinetic Parameters of Triflusal after Oral,
Femoral Vein and Portal Vein Administrations of Triflusal to
Rats (10 mg/kg)*

Parameters Oral Femoral vein Portal vein
AUC (ug - hr/ml)  0.55%£0.05 1.24£0.18* 0.58£0.08
Clr (mi/hr/kg) 8230+ 1114

tip (hr) 0.054£0.015 0.096+0.016 0.122+0.012
Vs (mifkg) 9361187

MRT (hr) 0.157£0.010 0.113+0.009* 0.148£0.010
£ (%) 0.53x£0.12 0.68+0.21 0.69+0.22
£ (%) 0.67+0.31 0.88£0.40 0.77£0.32
F (%)° 8.2410.57 98.4+0.7 98.4+0.8
AUCs 35947 938 £ 59% 550+83

(ug - hr/m))®

All parameters were calculated by statistical moment analysis.

9Urinary excreted fraction (f;, %) calculated by X,/administered dose.
Biliary excreted fraction (f;, %) calculated by X;/administered dose.
“Metabolized fraction (F,,) calculated by 1 —(f, + f3,).

DAUCyrp is the area under the concentration-time curve of HTB after
triflusal administration.

"Meant S.D. (n = 4~6).

*P < 0.05 between the one and the other two groups.

Fro Aol BF thakEle) 2ARE ¢ 5 N
FeiRzsl PRSPl 1 AW 28000 oF 014
o vjs #3712 BFFYA(CE W 2
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Table III-Pharmacokinetic Parameters of HTB after Femoral
Vein Administrations of HTB to Rats (10 mg/kg)*

Parameters Femoral vein
AUC (ug - hr/ml) 954 +46
Cly (ml/hr/kg) 10.74+0.6
12 (hr) 244425
Vs (mlfkg) 363+12.5
MRT (hr) 31.6£2.2

Table - IV—Gastrointestinal and Hepatic Metabolism-related
Parameters of Triflusal in Rats

Parameters Triflusal
MRT;,, (hr) 0.04
MRT, (hr) 0.01
Fi (%) 98.3
Fp(%) 46.5
Fg (%) 94.8
Fpo (%) 44.1
Kmyeat (™" 7.1
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