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Clinico-pharmacological Study of a New Diuretic Agent,
FR 3068

Mitsuyoshi NAKASHIMA*! Hisakuni HASHIMOTO*!
Mitsutaka KANAMARU*! and  Kenji NISHIJIMA*?

*!Department of Pharmacology, Hamamatsu University School of Medicine
*2Cardiovascular Division, Hamamatsu Medical Center

A new diuretic agent, FR 3068 (tienilic acid) was studied for effects on urine
volume, urinary and serum electrolytes and uric acid, for serum and urinary con-
centration of unchanged FR 3068 and for tolerability in 33 healthy male volun-
teers. A single oral dose of 250 mg of FR 3068 increased significantly urine volume
for 4 hours and urinary excretion of Na and Cl for 6 hours, but didn’t cause sig-
nificant changes in urinary K excretion and serum electrolytes.

Urinary excretion of uric acid increased for 4 hours after administration of 125
mg and for 6 hours after 250 mg, and serum uric acid at 8 hours after admini-
stration decreased significantly-in correlation with dosages of 62.5, 125 and 250
mg.

Peak serum concentration of unchanged FR 3068 was obtained 1 to 2 hours after
a single oral administration and urinary recovery of unchanged FR 3068 in 24
hours was 17.3% after 62.5 mg, 22.3% after 125 mg and 37.9% after 250 mg. Any
side effects and abnormalities in laboratory tests, ECG and audiogram were not
observed during the study.

It is considered that FR 3068 is an unique diuretic agent with a marked urico-
suric effect.

Key Words : Tienilic acid, Healthy volunteer, Electrolyte, Uric acid, Blood
concentration
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MERETHE L TIREE«0EF,LAV-Lh
TV 54, T % thiazide FFIRF (FEPEEH &
LTRGBS ERIRTVS. LrrLZhbDE
Bz — 7FIRA L AERCES )V v 2 fFEE &b
CERBOEYR T EVIRELDDH. BRE
MfE A RIAwFE < L BFRMALE Z T &0 5 FEHL
ey, B[RS KL L oBRITETS
nF, TR TRMLEES, it KRB
Eo risk factor 12+ LTERITLBY
2)

&L 7 5 v 2D Albert Rolland # iz 3\ CBd
FInht 2, 3-dichloro-4-(2-thienylcarbonyl)-
phenoxy acetic acid (tienilic acid : FR3068, Fig.
D) BFIRIFA L b RBEEMER2ET 5 2
EDBRED LN T B, KH O E el FEAL 3%
MRMEOHFFMTH A L &H, ¢ biz1E 250
mg #E Oy Uk, FIRIERX Lhr #2652
b, # 12hr #+ %Y. —h, RESHEMER
S0mg #ENHE LIk bRD LN, ik
WIMERBECET A bh TV 2. BRAR
I3\ T AHK12 thiazide BFIRF & B,
B hEEFoRBYEEMEREOKRERICEYT, &
BRHESREFTHY, MBERBETIEAL o=
== 7 IKBEEFIRFTHD L/EI R TE DD
¥, 75 VATRECHR S A, KETHIRE
KEBR BT IR T 5.

FR 3068 D#ijfRKRABRICOVTL B &, FoOH
SR Ak EHSE (LDso) (1= v A 1410 mg/kg,
7 v b 1730 mg/kg ©, furosemide & 13(FRE
ET»2”. 17»AoR0E5crsBEaMksEt

Cl

I i:j
(0]
. 2,3-dichloro-4-(2-thienylcarbonyl)
-phenoxy acetic acid
: Tienilic Acid
(Ticrynafen : US approved name)
Fig. 1 FR 3068 Db #:E.

OCH,COOH

LE4

—

HREATIIF v b 125mg/kg, 1 % 30mg/kg LT
TREEFMRIDD LRI, 5 v b BIUA
2D 6HhFoBMEEERARTIZS v+ 125 mg/kg,
14 =% 30mg/kg LA o HE T BUN, mEERE
DREREPRDLRT VB, £FEBIT 2B T
=9 A, 7y b, vFizouwT 300 mg/kg ¥
TORECIHBESCEE L, BERERR
BB LR T U oY,

St FR 3068 o RiEKRR, AET
DRPIc EXBE L, TROBEFIRF L T
MERBIETFERECOIFEELET B Ehb,
ABRETOMMELHH LHML, UTosE IHER
BrxfTot. HROBMIEEEFHRE KT
5 1 E#HE5ROFIRIER, R - ERECRET
PE, EhomPBRE - Repditss L 0geMic
DVWTHHTHZ ETHD. ARBRITEFIS1E 9
B20B2HRFE 10 A6 Hickhic h BRERKSE
DEERE TH 5 RARRBER « v ¥ — L%
ERABRIRT, BEiOBERTIRERL .

HARF &

1. #HERE DRI
BREGTIERASHOBFHENSEE L
EREE X LMKER, mMEELEs I ORIoun
TO—MREBRBRELYER Lic. FORER X VK
EEXSE L T33BOMBRE L RIRL 1o 5 1c
MER X OMERBELECZERA L. HR
ELRAARROBN LERS IORBR OB
REHZOWTHHHBL, BBRBIMNCOWTD
RAERELBE, RBRAYEmRLAL. LaL, 334
F4BIRBRENCAEOREGDH 2V IRED -
DEMTET, /29 KoV TREB LT - .
Zh b 29 ZOFERIT 20~51 B (F1535.4 #%),
HE 2 48~70 kg (GF# 61.0kg) TH - 7o,

2. AR a—LBLUBRERE
9BDOHERED S 4 £ 2EORBRH N
LT, ENIZZIZHOWTEBLE. Zhb 33
Zx 3EChit, £E8 11 ZOHEBREZICOWT 18
MR T Fig. 2 iR+ 25 va— L TRBR Y
Tok., 4L EBRDO> S, E2HE T
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Fig. 2 BHBAY a2 -0

a2vitr—H, HFIFBARABRAE LL, ¥
HHOEROE BT T 24hr REELL. W
nHBRER L, KERERARELSN 1A
1,200ml iwHIBR L, REX 1B 15g L L
ZEEHHBE1ILILD OB, 34T o2 250
mg, 125 mg, 62.5 mg %, % b 2 £ 7: placebo * 3
B EOH, K 200ml & &b icfRAE L. FR 3068
3189 250 mg, 125 mg, 62.5mg % &HF T 58
KR L OFnFho placebo g AL, REE
B B3 1240 593 single-blind $Eiz L b 5 L
fo.

3. ®REIRR

RE, RPEMERE (Na, K, Cl) 5 X O RPREE
Bx=zvir-nH, RBRAD 0~2, 2~4, 4~6,
6~8, 8~12, 12~24 hr DR 1iz>\THIE Lz, Il
EEMERIORBII2Y b r— AL HOU 8BS
JURBBOEMHE LR 0, 4, 8, 24 hr RIE L
fo. MEERIE=2 v e —L BOBLHBRA D
W 5% 0,1,2, 4,6, 8 12, 24hr wHIEL, O
BERitavir—1H, RBRASIC4IBERE
1@, E# 12 FECTHE L. BRERTOWT
EHES 8RB RT - iEn, HEBRAIIE

W54 0,8, 24 hr t—FE D B EERBER L
AR¥. Fh—BEREE, BEH, BE #H
BEFa2virr—2BE4HBOBTY, KEIR
BHE SFHICHIE L. BRREE DB 3AMER
¥, MEE, ~< 27V v b, M/, BMmERE,
AMmEkoE, 7= ey B, GOT, GPT,
Al-Pase, LAP, y-GTP, & v r v v, BELY Y
eV, Bavase—n, ftEigRs, M, @
BEME (Na, K, Cl, Ca), 5, REEE, IREB,
creatinine, 8% H, EASHE, A/G, R (8, &
H, vevy /-5 v, WLE LK ThHol.
EymPREOREIARRAR 1, 2, 4, 6, 8,
12hr M L, mE2E 05 8L CRERFL,
BRERTEFRHEF THAI R~ 7T 7K
CTRZELRE. RPFEOEHEE X 0~2, 2~4,
4~6, 6~8, 8~12, 12~24 hr R iz>\T, D
10m]l #HEFRFL, MELFABCHT A7 2= b
77 7BERTHE LK. ol BRAERZTXT
BlEZ S T THE IR,

4. BEME K

Background 0B H > TIIRE, R+E
BB, RPRBECEAL =2 itr—-2rED
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T2 RFERLT, RELHEY»ERLT LT
EES#S %y, FrmhBEMRE, nhRE 0o
E, lRIBL T2 v b v — LA L OERE
EEHOF -2 %FHLTKHI L c—TEBEES
Botick o, 4 BEBEECHEL ..
DOWTEFROKF AL Tit, RE, R+
ERERIVORPREBECOWTIE, RBAL =
vir - VHORBHCET EXTF -2 L1,
FmERHE, MERR OER X ORHECO
WTHEBRSERNELDEYT -2 L LTHE LR
MrERE T2 TEESFBSTCL Y 4 HEH
BOLBRT -1, WS HOKR, AEET
HPERICHEEE L LNTBE 1T 1L Scheffé %
BB L ) BEFMAELO M 21T - . ik,
DEDBHciiM s L o—TRES 8o e &
TR OKR»SHMT L THEH% 8hr %
TO7-sxFRLLC. RE, RPERER IV
RHAERBIZOVWTIZESHI= v v — B LR
HOZREZ L ORIEDH D FHEOED t BRESR
ZHAEBBRATT - FORBE13FE+H (Table 1,
) CHBEXERTHIC L LDt
FRRMOIEK, OBEELEREECOVCTIRER
BRCOWTEPHR S L HEHROF — 2B L
TRIGDH 5 FHEDED t BERTT - 1.

DA

1. RE, RPEMER, RPREE
2V EFER—LVHDINLDT — 2D T T

THhOoOHEBKOWTH 4 BEHOMCERZ IR
Hhhleh ot

HABBLav e - LHDERDOVWTORET
BERE 250mg #EFHicowT 0~2hr Tt
62.5mg ¥ (P<0.05), 2~4 hr it placebo B
(P<0.05), 62.5 mg # (P<0.01), 125 mg & (P<
0.05) L oMK BEBE LA LRI, TOMo AR
HoMIITE XA bRk - o (Fig. 3, Table 1).
R Na & X o° Cl Beftr& iz 250 mg #5838 C

o——o Placebo

ml/2hr A A 62.5mg
s——a 125mg
o----e 250mg
300¢ A
g \
\
\
\
\
\
200t \

-

\\
¢

faur

100

0~2 2~4 46 6~8 8~12 12<24hr
Fig. 3 RE BERBRHL=avire-—n
AofEnXs 2hr B CHRLE).

Tablel 8 # (2hr&, ml
H B 0~ 2hr 2~4hr 4 ~6hr 6~ 8hr 8 ~12hr 12~24 hr
2 Placebo| 122.5%100.4 222.5%217.7 110.8%£33.3 |104.2+£47.7| 160.3£57.6 |82.7£24.5
: 62.5mg| 162.2%100.7 234.4%127.9 113.9+32.8 |162.2%86.8| 151.7£50.5 |73.3£14.3
=, | 125mg| 170.6%145.6 218.3%£101.5 163.3+86.1 |122.8%£60.7| 137.6+64.0 |71.2£15.6
I BH| 250mg| 123.3%74.6 185.6+t117.2 161.7+89.8 [164.4%£93.0| 134.9%£46.2 [79.9%£20.9
N Placebo| 268.3%+152.6 328.3+162.2 120.0+42.1 |129.2%53.8|186.5£108.2 {79.5+13.6
B 62.5mg 236.1i7_8.9 320.6£112.2*| 162.8+65.1 |124.4%£23.4|156.0£19.9 |80.7%+15.2
125mg| 281.1%£118.3* 339.4%+132.0*| 152.8%+81.7 |111.7£34.5|105.6+35.9 |76.1£19.2
250mg| 400.6+93.1* 490.61139.9* 262.2+111.8 |173.3£91.2| 150.0+35.5 |58.9%+9.3

—| 1T

H5EHEDOED-REC LS. Mean£S.D.

*P<Q%,uP<QM,@‘%%ﬁﬁf@zybn—wﬁ&ﬁ&ﬁ@ﬂm@)



DHER MR L (P<0.01), 2~4, 4~6 hr
%<, 0~2hr

TIWThbMmo 3L LA

1o\ T ¥ placebo # & DREIC
7= (Fig. 4, Table 2). L2 Lfib o> BEFHM TI1xE
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FLRFPKIEOWTIT 4 BERcEIL
Hhie s - 7= (Fig. 4, Table 2).

RARBEEIT 125mg R L 250mg BECH
Hihemnabht, 125mg Bcix 0~2hr (P

0~2 2~4 4~6 68 8~12 12~24

hr hr hr
Fig. 4 BEOR+THME FEBRALa2v e —VHODEY 2hr ETRL ).
Table 2 HKERBCHRTHARIEMREERS IVOREE (2hrE)
A B 0~ 2hr 2~4hr 4~6hr 6 ~8hr 8~12hr 12~24 hr
Placebo| 34.7+15.5* | 30.5+8.5 16.7£8.0 |24.9£9.7 |28.9%£8.3 | 17.4%5.3
Na [62:5mg| 41.9%10.9%| 35.4%7.6* | 20.3+6.4 |19.6£5.6 |22.6%5.2 |17.0£3.9
125mg| 45.4T12.1*| 45.7+5.2% | 19.6+8.9 |17.9%7.6 |18.2%14.6 |15.0£4.0
MED| 5oomg| 56.556.0" | 60.2%510.8%| 41.7+11.9**| 35.6211.5* |23.0£4.8 | 10.0£3.00
Placebo| 7.82+1.55* | 7.41+£1.04 | 3.68%0.70 [3.62+0.70 [4.13+0.73|2.60%0.42
x |62.5mg| 8.33E1.72* | 6.73%1.50 | 3.39%1.01 2.1940.54**)|2.86+0.46| 2.35%0.38
125mg| 8.42%1.74*| 6.87+0.73 | 3.44%0.87 |2.88%1.01 [2.96%0.56| 2.33£0.54
MED| 950mg| 8.63+£1.73%| 7.9420.99%| 3.97+0.77 |2.87+1.06 |2.67%0.74| 1.81£0.41
Placebo| 37.5+14.6* | 33.0%7.4 17.2£7.0 |21.5£7.7 |27.3%£8.1 |15.3%4.6
o] [62.5mg| 475117+ 39.0£7.4 | 19.8%6.6 |16.3%5.5 |20.6£5.8 | 14.7%3.7
125mg| 51.1%12.3%| 49.7+4.8* | 20.6+9.8 |15.7£7.4 15.8£4.9 | 13.1£3.4
MED)| 950mg| 62.946.7% | 67.4511.2 43.5+12.3%|31.0210.2* |19.1£4.0 | 7.8+2.80
Placebo| 79.0%13.3** 65.4%5.1* | 50.8%£17.2 |70.9%12.0 |66.5£12.1|55.0+13.1*
® m |02-5me 143.0147.0*| 124.3+53.9*| 71.3+£27.2 |56.2+£10.7 |58.0%19.6|50.2%+8.9
125mg| 165.1%142.5**178.9£103.3*| 72.8%+25.0 |55.0%21.2 [48.8+13.1|43.3%£11.6
(M) | 950mg | 209.0+51.3%| 196.7£36.2%| 141,434 8*[89.1£18.1 [52.5£10.1|32.3+10.80
* P<0.05, *»P<0.01. A—BAEHATO=2 v e -1 B LRABRADOHILD

HHFPHEDED-REC LS. BELOORREBREDOT2A=2 v b r—A LD

L AEBYIeh »Te T LB,

Mean=*S.D.
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< 0.05) ¥ X 0¥ 2~4 hr (P< 0.01) = placebo & & 3. BEM
DECEBEE A bht. ¥ 250mg BT 1) BRER
0~2hr, 2~4 hr, 4~6 hr =3\~ T placebo B 125mg [RAE 9RF 281 0B L HEH 8hr
T 625mg HrXodb b EEHEmML P
<0.01),4~6 hr T3 125 mg B L DRJIC b HEZE mg/2hr o—o Placebo
(P<0.05) »abhte (Fig. 5, Table 2). a——a62.5mg

2. MEBHRE, RME 150t %t " 125mg
2 b e —ABRLORRAOREENED C \ &7 20mg
ROEDMEIOWTIT 4 AEBMCZIRD Shit
Dot

EykEkome Na, K, Cl 0% g, 4hr, 8
hr DVWFhick - Th 4 AERBCEIARS R
787y - fc (Table 3). M RBITThoBERT
% placebo Bzt L CHBE A LA, Tib
%, 4hr Tt 250 mg B »° placebo # (P< 0.01)
FI625mg B (P<0.05) kv b AEEBEY
~L7. 8hr %% 250 mg &3 placebo # (P
<0.01), 625 mg B (P<0.05) X H{EMEERL
o, T 625mg FER LV 125mg BT
placebo B & h HFI(ED 7 (P<0.05, P<0 0~2 2~4 46 6~8 8~1212<24 hr
.01; Fig. 6, Table 3). Fig. 5 REBHBE (RRBEEzavir—n

BOfEDZEY 2hr THRLL).

100}

501

Table 3 MEEME - REE(E

H B |=2vite—1pg Ohr 4 hr 8 hr 24hr

Placebo | 142.5+1.9 | 144.7+2.1 | 144.5%3.0 | 145.3%2.1 | 145.2+1.3

Na | 62-5mg | 143.3%1.6 | 145.1%1.5 | 144.8%1.4 | 145.0%2.7 | 145.2%0.9
125mg | 144.4%1.0 | 144.2%2.5 | 145.6%1.5 | 146.151.6 | 144.9+2 0

(mEq/D 250mg | 143.6%£2.5 | 145.8£1.9 | 142.6%4.0 | 145.0%2.6 | 145.0%2.4
Placebo | 4.57+0.41 | 4.33%0.36 | 4.28%0.38 | 4.2740.34 | 4.42+0 30
K 62.5mg | 4.34%0.17 | 4.24%0.26 | 3.97+0.21 | 4.14%0.23 | 4.34%0 25
Bapy | 125ME | 4.31%0.24 | 4.1640.16 | 4.060.19 | 3.92%0.16 | 4.37%0.29
mEA/D 1 250mg | 4.38+0.32 | 4.39%0.37 | 4.1440.30 | 4.0120.22 | 4500 18
Placebo | 103.8+2.8 | 103.9%3.3 | 103.2+2.4 | 104.1%2.4 | 103.9+2.3

o 62.5mg | 104.5%2.2 | 103.9%1.9 | 103.5%2.3 | 103.5£2.9 | 104.4%1.6
125mg | 104.7+2.8 | 103.5%2.6 | 103.1£3.1 | 103.4£3.2 | 103.7+2.3

mMEa/D | 9omg | 103.8%1.5 | 103.7£1.7 | 100.9%2.7 | 101 641 7 102.9%1.5
Placebo | 4.68+0.76 | 4.10%1.13 | 4.07£0.92 | 5.20%0.63 | 3.35+1 89
g g | 62:5ME| 4.26¥1.13 | 4.16%1.22 | 3.48%1.30 | 3.92£1.28 | 3.20%0.89
d’]‘ 125mg | 3.87+1.00 | 4.38%0.97 | 3.24+1.04 | 3.67+0.64 | 2.93+1.04
(mg/dD | y5omg | 4.44%1.02 | 4.5940.90 | 2.54%0.59 | 3 11+0 74 2.53+0.77

(MeanxS.D.)
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L 24hr WK%, ¥7 250mg RAZ T 140 mg/dl
#h% 8hr ¥ CIERBAYFE LM, Th bt 5
BETNEHEERORKRZ X /eh - 2.
2) ME, kA, LERK I OCZoMoKE
WTFhoBER K THME, RBICER n
BB A bR o, TROBERCS BELRE
LIZERD L led - T,
B, 80, BREOWThoRELCKSTHE gl
B 5 BRI S0 e B LTS Hhin s - e,
3) ERIR#ZE
EWRER L HREROTFHEOMIBEEZE R ol
HobhicEzIE R 2 Table 4 wix3 8EHE T
BHote. RO, MEFRBCOVLTRTTO o—o Placebo
By ER-cAEE ML . 1% Na 1 pla- a——a 62 5mg
. - 1r =——= 125mg
cebo Bk L O 62.5 mg T THWMARD L. & o--——e 250mg
7z, BUN, creatinine, y-GTP, LAP 0 & & /s 180
X FBS o4 125mg Bc4L bh, crea- ) .
tinine 1o~ T i3 250 mg BT BWMNAED b A 0 4 8 24hr
. Lol, chooZeiivFhd FERERA Fig. 6 i 7 /R FAE.
DEBT, BrOEMTOVCTHRTHHELMLLR
Table 4 FHEZEDORDLNICHBKRKREHHE
H Placebo 62.5mg 125 mg 250 mg
& I Bk | 80 492.5%£13.9 480.9%33.7 491.9+17 .4 491.3%£29.0
(x10Y | % 508.7+22.0 497.9%+33.1* 512.3%+24 .9* 516.9%35.7*
m & | A 15.25%+0.62 14.96+1.22 15.49£0.69 14.83%1.16
(g/dD) | # 15.53+0.70 15.48+0.97* 16.16+0.57* 15.67+1.59*+
m #Na |#7| 142.5%1.9 143.3%1.6 144.4%1.0 143.6%2.5
(mEq/D) | # 145.2%1.3* 145.2%£0.9* 144.9%2.0 145.0%£2.4
F B S |#| 100.0%5.3 101.1£5.2 99.3%6.1 94.7%4.9
(mg/dl) | #% | 101.2%5.1 97.9%+4.3 96.0t5.9* 94.1%5.5
B U N |& 14.8%3.1 13.7£2.5 15.3+2.9 15.2+£2.4
(mg/dD) | # 16.0+2.8 15.3%£2.5 17.1%£3.1* 16.6£2.7
Creatinine | §f 1.00£0.06 0.96+0.08 1.01£0.07 0.97+0.07
(mg/dl) | # 1.08%0.11 1.07£0.13 1.08%0.12* 1.07£0.09*
y-G T P |8 43.3%£21.2 34.8+33.0 25.5+20.3 25.5+14.3
w/m | # 47.2%+24 .5 42.0+46.7 28.2+20.4* 28.6+12.2
L A P |#| 214.3%£203.6 133.4%£35.7 124.4+14.2 133.3%£24.6
(GRU) | # | 142.7t44.5 139.0£39.6 143.4%£19.8* 143.6+26.7
BRI 24hr B #% : REE 24 hr 4% (+P<0.05, = P<0.01, MeantS.D.)
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HEAYR LIS DXk - 1.
—7%, GOT >\ Ti placebo REE D 14

T LR 28 S H 5% 531, %7 62.5mg R
ZD 1B THRERI 3T A0 ER L, 18

BlEOoBBR TR ZTRT, 32I{ET LT
IRBDEH S EHT GPT kX0 Al-P izit4

CREEZRLICEARAR bR ) 5 .

IR,
FR 3068 K& Lty DR hHe Mg B O #B % Fig.

8 R L eh, RPBEIERE & Mg hEE Oz
WBIER7 Py PRI VERLBAERBERCH D
ZEhnED LR (Fig. 9.3 7 24 hr R F
Tk BEMER 12 62.5mg H58E 17.3%, 125mg
B 22.3%, 250 mg 37.9% T, 5B DO LRI

RECHEDOBMEIEMNT 5 2 L 3RD LA,

4. FR3068 omehiRAE & & U R chikitt

SHAER KI5 FR3068 k&Y o Mg
BEOHBY Fig. 7 Rt REMmMEFEE
250 mg, 125 mg #HE5F Ci3H 5% 2hr, 625 mg
Hcixlhr t85h, 250 mg & L 08125 mg #5

z B

4E FR 3068 OFIRIEM & & ORBRBEHIER

%of dose/hr

BHETOREMEIT 625 mg #EHILSFRINLE
Lo bBEoote. BRARTHE L cnEPRE 1 —a 62.5mg
THEH (AUC) 12 625 mg 58 T2 5.9 ug + hr/ , »——s 125mg
8 /N e----9250mg
ml, 125mg # 20.0 ug -« hr/ml, 250 mg # 67.7 g // N\
g hr/ml T, EABMCHIAEOENLL 6
., availability iz dose effect 3% % = & pSRMe B i AN
4 f 3 AN
/ o
/ ‘\\§s
ug/ml 2t /) e
201 /
1 2 3 4 5 6 7br
Fig. 8 FR3068 o R hHEHEE.
A
A
15¢ | \ ~——=n62.5mg ng/ml
P —= 125mg 10}
b o ----e 250mg
b
! \
oA
!
10 ! * i
+ \\ c1.:|
! \ 3 1r
| \ B
]
|
1
5
i
| 0.1
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2bhdh, SBROBHRHESFRCE - THCE
BRIBRH LTI S s,
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