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RESULTS

1. Assay Validation

1.1 Linearity of the standard calibration curve

The mean standard calibration curve for mefloquine and mefloquine
carboxylic metabolite at concentration of 62.5, 125, 250, 500 and 1000 ng/ml was
linear with the correlation coefficient (r) of 0.999 (Figure 4-5).
The equation of linear regression line of mefloquine was

y = -1.165E-03 + 2.208E-03x
The equation of linear regression line of mefloquine metabolite was

y = 1.942E-03 + 2.842E-03x

There was no significant difference between the intercept and arigin (0)
values (P < 0.01).
1.2 Precision

The intra-day assay was repeated 5 times per day and coefficients of
variation (CV} for mefloquine and mefloquine metabolite was 1.65-9.07 %
(Table1-2), whereas the inter-day assay was assessed on 10 different days; the
CVwas 3.51-10.21% (Table 3 - 4).
1.3 Accuracy

The recovery of mefloquine and metabolite in plasma were 83.19-97.30 %
(Table 5) and 89.68 - 99.48% (Table 6), respectively. The results reflect that the

method is obviously accurate and this ensures reliable result.
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1.4 Limit of quantification

The limit of quantification (LOQ) of mefloquine and mefloquine metabolite
in plasma was approximately 62.5 ng/ml.
2. Chromatograms

The chromatograms showed that a peak of mefloquine and its metabolite
were well separated from the other peaks in plasma (Figure 6). There was the
peak of ketoconazole in this analytical method (Figure 8). The retention time for
ketoconazole, mefloquine and, mefloquine metabolite were approximately 4, 8
and 15 minutes, respectively.
3. The plasma concentration-time data of mefloquine and mefloquine metabolite

The mean plasma concentration-time profiles of mefloquine and
mefloquine metabolite after receivihg mefloquine alone and pretreatment with
ketoconazole were shown in Figure 9, and 10.
4, The period and sequence of study

No significance of period and sequence effect affects this study. The
interaction between period and sequence were evaluated with the use of two-
way ANOVA analysis (Appendix-3).
5. Adverse Effects

Eight male healthy volunteers were enrolled and compieted in this study.
No serious side effects were observed after taking 500 rhg of mefloguine. Two
subjects reported headache during ketoconazole co-administration. The
symptom occurred for a few day, and were not required a specific treatment.
However, all subjects were well tolerated to all drugs throughout the study. No
significant laboratory abnormalities occurred in any subject, and physicat

examinations revealed no abnormal findings at the end of the study.
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6. Pharmacokinetics

6.1 Pharmacokinetics of an oral single dose of 500 mg mefloquine alone

After a single oral dose of 500 mg mefloquine alone in eight volunteers, the

mean value of AUC, ., AUC ; o, Ka, Ke, t,,, T_... C.... V4/f and Cl/f of mefloquine

C-last? max?

were 159.66 £ 33.28 mg/l.hr, 205.22 £ 32.58 mg/l.hr, 0.323 £ 0.145 hr'1, 0.0022 +
0.0006 hr, 322.68+99.95 hr, 17.99+8.17 hr, 345.10+43.22 ng/ml, 1.40+0.20 Vkg
and 0.0031 £ 0.0007 /hi/kg, respectively (Table 7).

V /f and Ciff of

The mean values of AUC, ... AUC ., Ka, Ke, t,,, T _..C

O-last? 1/2* " max® ~“max?

mefloquine metabolite were 492.43 + 141.66 mg/l.hr, 656.67 = 193.24 mg/l.hr,
0.032 + 0.020 hr', 0.0012 + 0.0006 hr, 679.08 + 358.49 hr, 147.14 + 110.16 hr,
606.11 £ 184.00 ng/m!, 0.77 £ 0.40 I/kg and 0.0007 *+ 0.0002 I/hr/kg, respectively
(Table 11). |

6.2 Pharmacokinetics of an oral single dose of 500 mg mefloquine in subjects

pretreated with 400 mg ketoconazole once daily for 10 days

Mefloquine after ketoconazole pretreatment

The mean values of AUC AUC , 0, Ka, Ke, t,,,t . C V,/fand CI/f

O-last! max!

of mefloquine pharmacokinetic parameters after pretreatment with 400 mg
ketoconazole were 286.05 + 64.25 mg/l.hr, 360.49 + 81.98 mg/l.hr, 0.453 + (.163
hr', 0.0016 + 0.0003 hr', 448.41 + 103.88 hr, 12.36 + 3.00 hr, 567.65 + 88.69
ng/ml, 1.00 £ 0.21 I/kg and 0.0015 £ 0.0003 I/hr/kg, respectively (Table 10).
Mefloguine pharmacokinetic parameters pretreated by ketoconazole
demonstrated the significant increase of the mean AUC, ., AUC 0, t,,, and C, .,
when compared to mefloquine alone (phase 1) by 179.16% (286.05 + 64.25
mg/l.hr vs 159.66 *+ 33.28 mg/l.hr; P<0.001), 175.66%(360.49 £ 81.98 mg/l.hr vs
205.22 £ 32.58 mg/l.hr P<0.001), 138.96%(448.41 + 103.88 hr vs 322.68 + 99.95
hr; P<0.05) and 164.48%(567.65 + 88.69 ng/ml vs 345.10 + 43.22 ng/mil;
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P<0.001}, respectively, whereas there were a significant decrease of the mean
Ke, V/f and CI/f by 72.72%(0.0016 + 0.0003 hr' vs 0.0022 + 0.0006 hr'; P<0.05),
71.42%(1.00 £ 0.21 I/kg vs 1.40 £ 0.20 ¥kg; P<0.05) and 48.38%(0.0015 £ 0.0003
ihrikg vs 0.0031 + 0.0007 l/hr/kg, P<0.001), reépectively. There were no
significant differences in Ka and T_, when compared to mefloquine alone
(Table 7).

Mefloguine metabolite after ketoconazole pretreatment

The mean value of AUC ., AUC 0, Ka, Ke, 5, Th e Crae Vo/f @and Clf of
mefloquine metabolite pharmacokinetics data after pretreatment  with
ketoconazole were 352.28 £ 47.08 mg/l.hr, 504.15 £ 127.28 mg/l.hr, 0.051 + 0.034
hr', 0.0010 + 0.0004 hr', 775.03 + 82.28 hr, 106.66 + 46.80 hr, 419.65 + 45.02
ng/ml, 1.09 + 0.16 I/kg and 0.001 £ 0.0003 l/hr/kg, respectively (Table 12}

The pharmacokinetic data of mefloquine metabolite were summarized in
Table 12, the AUC_ . and C_ . were significantly decreased when compared to
mefloquine alone (phase 1) by 71.54%(352.29 + 47.08 vs 49243 + 141.66
mg/l.hr; P<0.05) and 69.23%(419.65 + 45.02 vs 606.11 £ 184.00 ng/ml; P<0.05),
respectively. There were no significant differences in Ka, Ke, t..,, T___ and CI/f

1/2' " max,

when compared to mefloquine alone (Table 12).
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Figure 4
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Mean calibration curve of standard mefloquine in plasma,
correlation coefficient (r )=0.999. There was no significant difference

between the intercept and origin (0} values (P < 0.01).
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Figure 5 Mean calibration curve of standard mefloquine metabolite in
plasma, correlation coefficient (r )=0.999. There was no significant

difference between the intercept and origin (0} values (P < 0.01).
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Figure 6 Representative chromatograms of 200 ul human plasma sample.

Key :(A) Blank human plasma; (B} spiked with standard mefloquine and

mefloquine metabolite, 250 ng/ml. The mobile phase consisted of 50

mM/L sodium sulfate: methanol : acetonitrile (50:34:16) pH 3.07 at a

flow rate of 1.5 ml/min.



94

[IRTTY 1
0gs | !
0,020+
fog-
? Qe
00M-
i 201
P
i i
bot D14
s, otz |
| § 5 2
2
o1 3 0] §
i g
' o 2
§ WHOE- « 5
=) !
v ™~ 005 I E l
0004 F T | Q
! | c ©
{| | 5] @
L ! we | L o ]
ol |1 | L~ ’i‘g
o ; ) i .
D.mu“‘j R LN Y S AXJ&_\ | u E\ . 1 \‘
A_‘_,J -_.\f'\' lp\“ | "
0.000:"‘ et e
ﬂ,ﬂlﬂ;-w-~!~--‘--- B S iy AL S A A A -0,0104:""""”“‘!‘-"“" ALt S atd amtt i Wit st Bl e/t R At ey i
80 530 100 1500 0 000 50 160 4 hio
hires [F
A B

Figure 7 Representative chromatograms of 200 ul human plasma sample.
Key: (A) Blank human ptasma; (B) plasma obtained from a subject
without ketoconazole treatment at day 3. The mobile phase consisted of
50 mM/L sodium sulfate: methanol; acetonitrile (50:34:16) pH 3.07 at a

flow rate of 1.5 ml/min.
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Figure 8 Representative chromatograms of 200 pl human plasma sample.
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Key: (A) blank human plasma; (B) plasma obtained from a subject with

ketoconazole treatment at day 3. The mobile phase consisted of 50

mmol/L sodium sulfate: methanol: acetonitrile (50:34:16) pH 3.07 at a

flow rate of 1.5 ml/min.
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Figure 9 Mean plasma mefloquine concentrations after a single oral dose of 500
mg mefloquine administraticn alone and after pretreatment with 400 mg

ketoconazole once daily for 10 days.
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Figure 10 Mean plasma mefloquine metabolite concentrations after a single oral
dose of 500 mg mefloquine administration alone and after pretreatment

with 400 mg ketoconazole once daily for 10 days.



Table 7 Pharmacokinetic parameters (mean = SD.) of mefloquine in eight
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subjects receiving a single oral of dose 500 mg mefloquine alone and

during ketoconazole co-administration.

Parameter Mefloquine alone | Mefloquine + ketoconazole P-value

AUC .., (mg//hr) 159.66 + 33.28 286.05 + 64.25 P< 0.001
AUC , o(mg/l/hr) 205.22 + 32.58 360.49 + 81.98 P< 0.001
Ka (hr') 0.323 % 0.145 0.453 + 0.163 NS

Ke (hr") 0.0022 + 0.0006 0.0016 £ 0.0003 P< 0.05
t,, (hr) 32268 £ 99.95 448.41+103.88 P<0.05

t . (hr) 17.99 £ 8.17 12.36 + 3.00 NS

Coax (NG/mI) 345.10 £43.22 567.65 £ 88.69 P< 0.001
v/t (Irkg) 1.40 £ 0.20 1.00 £ 0.21 P< 0.05
Clf {(ithr/kg) 0.0031 £ 0.0007 0.0015 + 0.0003 P< 0.001

NS; no significant differences from control when compared to mefloguine alone

{one-way ANOVA)
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" Table 8 Pharmacokinetic parameters (mean = SD.) of mefloquine metabolite in

eight subjects receiving a single oral of dose 500 mg mefloguine alone

and during ketoconazole co-administration.

Clif (ifhr/kg)

Parameter Mefloquine alone Mefloguine + P-value
ketoconazole

AUC .., (mg/ihr) 492.43 £ 141.66 352.29 + 47.08 P<0.05
AUC , o(mg/l/hr) 656.67 + 193.24 504.15 +127.28 NS
Ka (hr) | 0.032 £ 0.020 0.051 £ 0.034 NS
| Ke (hr'") 0.0012 + 0.0006 0.0010 z 0.0004 NS
t, () 679.08 + 358.49 775.03 + 82.28 NS
t.(hn) 147.14 + 110.16 106.66 + 46.80 NS

Crax (N@/mi) 606.11 £+ 184.00 419.65 £ 45.02 P<0.05

Vd/if (I/kg) 0.77 £ 0.40 1.09+0.16 P<0.05
0.0007 + 0.0002 0.001 + 0.0003 NS

NS no significant differences from control when compared to mefloquine alone .

(one-way ANOVA)




Table 9 Pharmacokinetic parameters of mefloguine in eight subjects receiving a single oral dose of 500 mg mefloquihe alone.

Subject | AUC,., | AUC o Ka Ke t, t o Vol Clf

No. (mg/.hr) | (mg/.hr) (hr') (hr') (hr) (hr) (ng/mly | (kg) | (/hrikg)
1 120.92 151.98 0179 | 0.0034 | 198.67 | 2240 | 40842 | 113 | 0.0039

2 130.38 187.91 0.103 0.0026 | 259.17 36.17 346.46 1.31 0.0035
3 181.34 212.42 0.397 0.0023 | 299.24 13.01 374.75 1.29 0.0029
4 201.85 261.38 0.585 0.0013 | 52565 10.44 297 .68 1.65 0.0021
5 176.53 223.16 0.339 0.0018 | 375.18 1543 346.86 1.40 0.0025
6 175.57 208.46 0.342 0.0019 | 363.32 15.23 331.57 1.46 0.0027

7 178.49 216.42 0.372 0.0026 | 260.75 13.36 378.26 1.27 0.0033

8 112.16 180.02 0.268 0.0023 | 299.48 17.85 276.87 173 | 0.0040
Mean 159.66 205.22 0.323 0.0022 | 322.68 17.99 34510 1.40 0.0031
S.D. 33.28 32.58 0.145 0.0006 99.95 8.17 43.22 0.20 0.0007
SE 11.76 11.52 0.051 0.0002 35.34 2.88 15.28 0.07 0.0002




mefloquine during ketoconazole co-administration.

Table 10 Pharmacokinetic parameters of mefloquine in eight subjects receiving a single oral dose of 500 mg

Subject | AUCy., | AUC,« Ka Ke t, T o v/ Cliff

No. {mg/l.hr) (mg/l.hr) (hr'") (hr'") (hr) (hr) {ng/ml) (I/kg) (hr/kg)
1 298.75 374.75 0.580 0.0020 | 335.41 9.75 581.93 0.84 0.0017

2 301.54 391.54 0.395 0.0012 | 57413 14.69 447.64 1.09 0.0013

3 240.38 340.38 0.341 0.0011 | 605.04 10.32 650.03 1.29 0.0015
4 247.71 307.63 0.789 0.0017 | 404.72 7.78 448.64 1.09 0.0018
5 359.05 422.30 0.308 0.0020 | 34443 16.41 689.21 0.70 0.0014

6 394.22 509.27 0.482 0.0013 | 512.51 12.21 627.91 0.78 0.0010

7 217.97 269.24 0.404 0.0016 | 436.55 | 12.28 560.72 1.18 0.0019

8 228.76 268.80 0.321 0.0019 | 374.51 15.44 535.13 1.05 0.0019
Mean 286.05 360.49 0.453 0.0016 | 448.41 12.36 567.65 1.00 0.0015
SD 64.25 81.98 0.163 0.0003 | 103.88 3.00 88.69 0.21 0.0003
S.E 22.71 28.98 0.058 0.0001 36.72 1.06 31.35 0.07 0.0001




500 mg mefloquine alone.

Table 11 Pharmacokinetic parameters of meflogquine metabolite in eight subjects receiving a single oral dose of

Subject | AUC,., | AUC,c Ka Ke t,,, b C,.. Va/f Cif
No. (mg/l.hr) (mg/t.hr) (hr'") (hr' (hr) (hr) (ng/mi) (I/kg) (I/hr/kg)
1 436.44 586.29 0.035 | 0.0010 638.36 102.19 | 559.65 0.80 0.0008
2 587.69 641.69 0.014 | 0.0017 385.19 169.18 | 856.56 0.43 0.0007
3 588.13 689.59 0.002 0.0023 292.37 410.87 | 651.18 0.29 0.0006
4 316.72 408.06 0.030 0.0012 577.75 111.99 | 423.13 1.03 0.0012
5 659.12 100414 0.034 | 0.0008 840.57 111.55 | 744.14 0.61 0.0005
6 325.17 - | 608.02 0.073 | 0.0004 | 1451.70 69.03 305.11 1.58 0.0007
7 387.33 470.39 0.036 | 0.0013 517.20 95.02 549.07 0.80 0.0010
8 638.81 845.20 0.034 0.0009 729.52 107.50 | 760.04 0.59 0.0006
Mean 492.43 656.67 0.032 0.0012 679.08 147.14 | 606.11 0.77 0.0007
SD 141.66 193.24 0.020 | 0.0006 358.49 110.16 | 184.00 0.40 0.0002
S.E 50.08 68.32 0.007 | 0.0002 126.74 38.94 65.05 0.14 0.00008




mefloquine during ketoconazole co-administration.

Table12 Pharmacokinetic parameters of mefloquine metabolite in eight subjects receiving a single oral dose of 500 mg

Subject | AUCy.. | AUC,. | Ka Ke o to Cron vaf CIf
No. (mg/l.hr) (mg/l.hr) (hr'") (he'") (hr) (hr) (ng/ml) (I’kg) (Ihrikg)
1 376.23 582.74 0.027 | 0.0008 796.09 132.45 | 435.78 1.02 0.0008
2 398.85 685.49 0.030 0.0006 | 1032.25 | 130.14 | 414.35 1.10 0.0007
3 329.37 395.28 0.040 0.0011 599.29 90.40 426.25 1.05 0.0012
4 325.67 386.78 0.095 0.0010 667.‘10 76.20 421.24 1.09 0.0011
5 388.20 475.75 0.014 | 0.0012 559.01 184.27 | 488.23 0.81 0.0010
6 334.56 654.56 0.030 | 0.0005 | 1184.90 | 134.89 | 337.11 1.37 0.0008
7 265.12 345.12 0.107 | 0.0012 | 543.73 4163 | 383.01 1.23 0.0015
8 400.29 507.48 0.070 | 0.0008 | 817.91 63.30 | 451.28 1.05 0.0008
Mean 352.29 504.15 0.051 | 0.0009 { 77503 | 106.66 | 419.65 1.09 0.00098
SD 47.08 127.28 0.034 0.0003 82.28 46.80 45.02 0.16 0.00027
S.E 16.62 45.003 0.012 0.0001 232.72 16.54 15.91 0.05 0.00008






