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Methylene bis (3, 4, 6-trichlorophenoxy acetic acid) “MTPA” has been developed for the
purpose of treatment of clonorchiasis.

It has been rpeorted that, in patients treated with MTPA, the flukes in the liver were
killed, elevated serum bilirubin returned to normal and the patients’ general condition was
improved. However it took 1~4 weeks to obtain sufficient therapeutic effects. In rabbits,
excretion of bilirubin in the bile was increased by the MTPA, and this action was enhanced
by a combination of deoxycholic acid with MTPA.

This study was designed as a part of a series to increase the therapeutic effect of MTPA,
by observing the relation of the blood level of MTPA with the excretion of MTPA in the
bile, and the excretion of MTPA with bilirubin excretion in the bile caused by the injection
of MTPA alone or in combination with deoxycholic acid.

4C.labeled MTPA alone or with deoxycholic acid were injected into the ear veins of rabbits.

The amout of bile, MTPA and bilirubin in the bile and the blood level of MTPA were
measured.

The results obtained were as follows:

1. The amount of excreted bile was decrcased gradually as the time elapsed in both
groups, that is groups injected with MTPA alone and with deoxycholic acid, without any
significant difference between either group.

2. The largest amount of MTPA excretion in the early stage of the MTPA excretion in
both groups, but deoxycholic acid caused an increase in blood level of MTPA whereas biliary
excretion of MTPA decreased, especially in the early stage after drug injection.

3. The significant increment of bilirubin excretion began within an hour and it reached
peak level in 2~2-%— hours after drug injection in both groups, but the amount of excreted
bilirubin was larger in the combined group.

The above results suggest that deoxycholic acid interferes with the biliary excretion of
MTPA, and that there is no close relation between the increased excretion of MTPA and

bilirubin excretion. But there is a close relation between blood level or tissue concentration
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of MTPA and bilirubin excretion. Concerning the influence of deoxycholic acid on the the-
rapeutic effect of MTPA, deoxycholic acid would enhance the effect of MTPA, if the paras-

ites take the drug from the blood, but diminish its effectiveness if they take the drug from

the bile.
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BeE=Le] BAfR 4. MTPA & Hefisl bilirubin &
) IES S BRI

1. B&itel 3EtE

AT A 88 W 5 30586 e Yk
B2 Table 1.3} 2be}, & HLEERT 3040 RE-& MsBhol A =
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Table 1. Volume change of excreted bile of rabbits
injected with MTPA and MTPA with
dexycholic acid

Time M M;Ds M;sD

(min.) 5 525 522

ml ml ml

30 4,9040.37 5.02%0.52  4.3040. 20
1.V. Injection

0~ 30 4,204-0.19  4.90%0.47 4.35:40.44
30~ 60 3.74:50.32  2.82£0.87  3.4120.17
60~ 90 3.3240. 85 ©3.78:40.56  3.1320.45

. 90~120 3.124-0.25 3.12:£0.46  2.9140.34

120~150 2.9440.25 2.08+0.30 2.434:0.14

150~180 2.60+0.19 2.56+0.31 2,55+0.17
180~210 2.44:£0.12  2.3020.13  2.2140.17

1 210~240 2.54-0.13 . 2.064+0.15 2,14+0.14

240~270 2.42+40.10 2.2240.20 1,93%0.10

270~300 2.3240.15 1

.86:£0.10  1.9220. 14

Each value represents the mean=+S.E. of five
experiments. Ms: YC-MTPA 5mg/kg. iv.

Ds: deoxycholic acid 5mg/kg. iv.

Ds: deoxycholic acid 2mg/kg. iv.

o LRlkg AT 4 B RS AR
#olel MTPA BEFA kil 74 wgi o-d
o] M;Doffel 2 MsDs#fe] 714 A3l v}, £ MTPA
Peit-e A58 1 1047 iR Ein= o] 305 =
miEE 2gdon) v @WiRE HDE0 ?ﬂ%%ﬁ% 30
7ol A 60474=1 = MsHEel 396 pg, MsDsFfe] 242,
18, MsDoBE-8 314 pg 42 604 A 905 Akol ol = M;
FFol 195 ug, MsDsBE- 125 pg, MsDFE-L 184 pg 0.2
#A MTPA Bmsaital A dekEel Wk} &5
9 EEE WA Al JYEFde & AL
REZE 5 9A sl

£ZEERY) MTPA 9] 547 5qke] fEgREE Table
3ol A o} zbo] Msfoll Al &= 2226 pg, MDoEE-S 1662 pg,
M;sDsfE2 1304 pgo 24 MTPA BERA 74 wgk
o deoxycholic acid & $Ffff) 4= deoxycholic
acid 9] HEo] w-& MsDsffo] 714 Aok o] #HEE
o] 2] E- s deoxycholic acid &= MTPA &] g0 2
o Hefhs phEehE Aom 47 o] (FRE A&
60-He] F2 g yiel

£Fe] MTPA 9] #ibRiE-2> MTPA iEd] Hig
Bl MBS JBELES oF 22%, MiDaffe ok 134,
M:D.%8-& oF 17%7F HRilt=l gl et
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Table2. Amount of MTPA excreted in bile after
intravenous injection of MTPA and MTPA
with deoxycholic acid

Table 3. Cumulative amount of MTPA . excreted
in bile after intravenous injection of

MTPA and MTPA with deoxycholic acid

gé’ﬁf.) Ms M;sDs M;D, '(rr;fﬁi 3 Ms M;5Ds M;D;
g v 8 g L8 ue
0~ 10 258.0435.6 55,0+ 9.3 60.0%15.6 10 258 55 60
10~ 20 395, 0+43.4 150.0420.2 221,2447.8 20 653 205 281
20~ 30 442,047, 2 305.2:20,7 3264.4+8L. 6 30 1095 510 645
30~ 60 396, 624-37.7 242,016.5 314.0425.1 60 1491 752 959
60~ 90 195, 4420,7 125.0+ 6.4 184.4% 8.3 90 1687 877 1143
90~120 115.8+17.1 83.0%10.7 111.2+10.3 120 1802 960 1255
120~150 88.0413.7 68.8% 8.4 89.4%10.7 150 1890 1029 1344
150~180 76.2+10.1 63.0% 8.1 75.2210.9 180 1967 1092 1419
180~210 69.6110.0 57.8+ 6.8 65.4+10.8 210 2036 1149 1485
210~240 67.0410.6 53.8+ 6.5 61.0F11.1 240 2103 1203 1546
240~270 61.0+10.4 51.84 7.5 59.8410.6 270 2164 1255 1605
270~300 61.4+10,7 49.0+4 5.2 56.8+28.5 300 2926 1304 1662
Each value represents the mean=+S.E. of five
experiments. Ms: YC-MTPA 5mg/kg. iv.
Ds: deoxycholic acid 5 mg/kg. iv. )
Ds: deoxycholic acid 2 mg/kg. iv. {
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Fig. 1. Biliary excretion of MTPA after I.V.
injection of MTPA and MTPA with deox-
ycholic acid.

3. MTPA of mileret Bhtnto| pRf%

MTPA ¢ m+igEE MTPA 3 2 MTPA o
deoxycholic acid & BrHTE &8kl A B4k B

Fig. 2. Cumulative amount of MTPA excreted in
bile after intravenous injection of MTPA
and MTPA with deoxycholic acid.

M EEE Table 4 B Fig. 3q] 49} 7+o] MTPA 1%
el A 14,2 pg/ml 24 14 ko fEAREL M,
DsB¥el 17.8 pg/ml 24 713 =5ka MsDofffe] 16.2
pg/ml 24 kA el gir}. BHHEE 3057
9 &8 mhEES F 10450 BEstd M
A 12.3 pg/ml, 9.76 pg/ml, 8,37 pg/mloly on
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Table 4. Blood level of MTPA after intravenous
injection of MTPA and MTPA with deo-
xycholic acid

ime M; M;D; M;D;
pg/ml 1g/ml pg/ml

0 14.15:0.98  17.821.32  16.15::0.85
10 12.34:20.53  17.132=1.21  15.080.92
20 9.7640.56 15.50+1.35 13.18:1.05
30 8.37:0.50 13.9742.18 11.42::1.96
60 5.7940.43  10.7642.65  8.75::1.56
90 4,984:0.52  9.13%+2.15  7.91%1.75
120 4.3320.65  8.441.45  7.122-1. 64
180 3.93:0.42  7.26%1.02  5.9371.29
240 3.59-£0.31  6.31:1.00 5491, 46
300 3.30:0.42  6.55:1.01  5.02:+1.25

Each value represents the mean=-S.E. of five
experiments. Ms:¥C-MTPA 5mg/kg. iv.

Ds: deoxycholic acid 5mg/kg. iv.

D2 deoxycholic acid 2 mg/kg. iv.

M;sDsBE-e 17.1 pg/ml, 15.5 pg/ml, 14.0 ug/ml o]+
M;sDo -2 15.1 pg/ml, 13.2 ug/ml 2 11.4 pg/ml o}
et

B 604 o 90479 mirPEEEE M:EE)A 5. 8ug
/ml, 9 5.0 pg/ml, MsDsBhell 4] 10.8 pg/ml & 9. 1pg
/mle] = M;D.ffell A 8.8 pg/ml 8 7.9 ug/ml o] gle},
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Fig. 3. Blood level of MTPA after I.V. injection
of MTPA and MTPA with deoxycholic
acid.

% MTPA S| 4] it B3 HEY W
M) el Wi e ® WoEd ot g 3051
o] FEFSI A vhEe] 604 B 90%elH 904 Liggi
dargise] WAV Fo et A8 % hEy &
HE Rl 2l olE £BaA  mrhiEEY
WAoo A wgn #e MTPA BE#fols] HREHE
304l A & BALE Ry vh&e]l MsD: H
M;sDs] Jigelgleh. o194 MTPA 9 MuhEs MT-
PA & JEiro2e] ghftize] 7b4 vkl MTPA B
ol A A ko m e KWWMY MY 2RE
MTPA ¢ Hiikst HET MR 88 ¢ + dx
deoxycholic acid §f Hifdl 4] MTPA ¢ mHEEst 5
2. A 2. deoxycholic acid 7} MTPA ¢ I o249

Table 5. Effect of MTPA alone or combined with deoxycholic acid on bilirubin excreted in bile

Time(min) Ms M;Ds M;sD,
74 1g J23:4
30 53.17+12.90 73.67:219.37 54, 20+12. 09
1.V. injection

0~ 30 57.17411. 45 86.71414.29 82. 0011, 36
30~ 60 131.38412. 24 212.13:38. 48 141. 85:20. 41
60~ 90 216.4 +18.19 330. 764-41. 80 244, 24+13.20
90~120 280. 374-26. 97 360. 20-£53. 75 288. 05::40, 53
120~150 292, 17+19.19 405. 6450, 17 326.12:£52. 01
150~180 259, 59-17.73 340, 84-240. 99 329. 84:152. 55
180~210 206. 52:+16. 41 307. 87+37.93 273.13:+44.37
210~240 186. 4741116 258, 67140, 08 243. 0036, 71
240~270 148.17+12.20 249, 68--26. 28 213. 4033, 48
270~300 179, 59410. 53 215. 484:22. 60 208. 554-32. 33

Each value represents the mean=S.E. of five experiments. Ms:¥C-MTPA 5mg/kg. iv.

Ds: deoxycholic acid 5mg/kg. iv. Da: deoxycholic acid 2mg/kg. iv.
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Fig. 4. Effect of MTPA alone or combined with
deoxycholic acid on bilirubin excreted in

bile.

Table 6. Cumulative amount of bilirubin in bile
after injection of MTPA alone or com-
.bined with deoxycholic acid

e Ms  MiDs M;D;
g “g LE

.30 57.17 86.71 82. 00
60 189.00 298. 84 223.85
90 : 405.40 629. 60 468. 09
120 . 685. 77 989. 80 756. 14
150 . 977.94 1395. 44 1082. 26
180 . 1237.53 1736. 28 1412, 10
210 T 1444.05 2044, 15 1685. 23
240 1630. 52 2302. 82 1928. 23
270 1778.69 2552. 50 2141.63
300 ¢ 1958, 28 2767.98 -2350. 18

HEES THED HRE HEEc = AR M
EY) ERE HHGoE 2409 #Ee] o 547
7R HerEE g o

4. MTPA 2| #:f#} Bilirubin $hlintol BRER

MTPA BB #HS) deoxycholic acid & #HHT %
ol A 3050ete 2ER] bilirubin ¢ PRtES ¥
W] Table 5 2 6, Fig 4 2. 50149} 72},

£Ppl A wF ZEYRE % 30574 & bilirubin

B 60571R) R
84 bilicubin & MTPA F-o{ 3

(]
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=
g L
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Fig. 5. Cumulative amount of bilirubin in bile
after intravenous injection of MTPA alone
or combined with deoxycholicacid.
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o 330.8 g o MsDaBfol A= 82.0 pg, 1419 ug 9
244.2 pgolgl ox 1204F, 1504 B 18059 £ 3043
ol &= MsEo] 280.4 pg, 292.2 ug U 259.6 g ©1 = M;Ds
Fho] 360.2 pg, 405.6 pg B 340.8 pg o]z M;D.F-S-
288.1pug, 326.1pg B 320.8 ugolyivl. % FEMY
bilirubin ¢] #&2 HEfESE-2 Table 6 @ Fig. 59 A &} 7o)
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o] 7bA Alrl MsDsiel] A bilirubin o] PEfk&e] 7}
ool 2nel MTPA & Hiks}: bilirubin ¢
BEal HEIRGY Qe RAo® HpRch e
o] & Hhftel BRMIBILRE R MTPA 9 Phib: MTPA
579 50% 0L ko] BEks v K
2217k 9 247k 4
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A B Bk 057 B BIBEE R Ribe
b WAl A 53 6053 FRET 2RE non 8
of MRl Reoli= 2ol LR S Reld
MTPA ¢ jiirpifel #R% bilirubin BHERY 228
Brd GAA vhebdrbs 2 elel sl

Deoxycholic acid & SFAR A EHAd Hhk=+
MTPA & #o] WAl A&
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b E2 Bt PRESa (LEREEThel 4 HEERE
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