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Clinical Application of TKD-36 (Moku-boi-to)
on Chronic Heart Failure in Dogs

Hidekazu KOYAMA, Naoyuki TAKEMURA and Shigekatsu MOTOYOSHI

Department of Veterinary Internal Medicine, Nippon Veterinary and Animal Science University
1-7-1 Kyonancho, Musashino, Tokyo 180, Japan

Abstract. A multi-central clinical trial was conducted to assess the effect of TKD-36 (Moku-boi-to)on
chronic heart failure in dogs. TKD-36 (75, 150 or 300 mg/kg/day, divided b. i. d., p. 0.) or placebo were
administered for 4 weeks to dogs showing signs of chronic heart failure. Overall assessment and various clinical
evaluation of clinical symptoms in dogs treated with TKD-36 (150 and 300 mg/kg/day) were excellent
compared to that in dogs treated with the placebo. But the dose of 75 mg/kg/day of TKD-36 did not improve

any clinical signs of heart failure as same as the placebo group. No adverse reactions attributable to TKD-36

administration were observed, confirming its safety in this species. Based on efficacy, safety and overall

assessment analyses, the optimal dosage of TKD-36 is from 150 to 300 mg/kg/day.

These results clearly indicate that TKD-36 is an excellent drug for a treatment of the chronic heart failure in

dogs.
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Total cases : 131

L:16,M: 85
H:13, P:17
Excluded cases : 30 " Analysed cases : 101
L:3 M:19 L:13,M: 66
H:5 P:3 H:8 P:14
Adopted cases for clinical Adopted cases for Adopted cases for
improvement : 98 safety : 101 overall assessment : 98
L:13,M: 63 L:13,M: 66 L:13,M: 63
H:8 P:14 H:8 P:14 H:8 P:14

Chart 1. Number of analyzed cases

# : Reason of excluded cases:

out a standard selection, 10 cases (P 3, L 1 and M 6);
infingement of exclution rules, 9 cases (L 1, M 5 and H 3);

no visit to hospital, 2 cases (M);

violation of concurrently usable administration, 7 cases (M 6, H 1);

patient noncompliance, 2 cases (L 1, M 1).

L OERERBESZ, BOEREEICLD
RRED AR NIz 3ERZE L SFITH
277,
(2) fEATNREYOE FEF

AT RENY) OE RIRT % Table 2 12" L
Too PEBIXME (4661) X DHE (G541) ©FiH
2RL <, KEDOFHIL6.4kg THY, 2.5ke
6 5 kg KiiiHS 69.3% % i T 7z b IE
FH10.68T, 1080 & 15 ARMH78.2% %
58, ERRBE 572, NYHA O TIE
77 ZAMEZHEEND BOHMT0.3% ThH - 72,
ERERR L LT3, HIgARAEISENTL.3
%, 747V THEIN2.8%TH Tz, MEE
DOHEFBI B X CHERELLEED K 2 Bl TH -
Teo COHER L] #359.4% % 50, BFA
FANI45 5% DEFITHEREINTEY, 20D
WFUL P B T50.0%, LEET23.1%, MBET
51.5% 8B X U HEET25.0%DPFRAKTH -

726

s DIEFIERED S b, HHl, HEB X
U NYHA ERESFHICIR D 234 o iz,
AOWD ¥, MBCHNS L Bolc e TH
D, EREIZDW T M BRCEEDOEWLERD
LN LR L TWwiz, £72, NYHA M
BESFEIC DWW TIE, LR 7 7 AMORERIH
EloLUTohholzleDmY BECTz,

IS B OhEE
(1) FEKATROFIb
6 KT B O S % Table3-a 1275 L7z, [4
#| LIETHET 3 L, PRI 2 )
(14.2%) TH-otzDIxtL, TKD BE5HT
1 M BET63FI38H (60.3%) & AR RUE
BH NIz (p=0.000), LE L HERZ, ZTh
213t 361 (23.1%), 8B 241 (25.0
%) EPEHIDLRPHOLHEEERLL,



N F—o

Table 2 Description of cases

Treatment
-36
liem Placebo T&D Total
®) 75 mg/kg | 150 mg/kg | 300 mg/kg
W ™) i)
Tolal number 17 16 85 13 131
Excluded cascs 3 3 19 5 30
Analysed cases 14 13 66 8‘ 101
Male 5 5 41" 4 55
Sex
Female 9 8 25 4 46
Mcan 4.4 4.9 7.2 5.4 6.4
~<2.5 1 1 4 0 6
Body 255 ~<5/| 10 9 26 6 51
weight <
(kg) 5=~ <10 2 2 16 1 21
10 ~<15 1 1 15 1 18
155 ~ 0 0 5 0 5
Mean 10.6 11.1 10.5 10.1 10.6
~<5 0 0 2 0 2
Agp
£ 5< ~ <10| 6 4 19 4 33
(yrs)
105 ~ <15 7 9 42 4 62
158 ~ 1 0 3 0 4
[eart function | II 10 13 42 6 71
classification
by NYHLIA I 4 0 24 2 30
Dilfll'(:d 1 1 0 0 2
cardiomyopathy
Standard Canine filariasis 1 1 19 1 22
discasc .
Mitra} regurgitation 12 10 46 7 75
MR & CF? 0 1 1 0 2
No 6 8 42 4 60
Complication
Yes 8 5 24 4 41
No 7 10 32 6 55
Concurrently | Yes 7 3 34 2 46
adm\fuslmllon Digitalis 1 3 14 0 17
(multiple count) Diuretic 2 3 20 1 26
Others 4 0 13 1 18

1) Onc dog castrated, 2) MR:Mitral regurgitation ; CF:Canine filariasis.
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Table 3-a Clinical symptoms

Table 3 Evaluations of TDK-36 for clinical and somatic symptoms in chronic heart failure in dogs

Evaluation Markedly Slightly Statistical analysis
. Improved | | Unchanged | Worsened | Total
Treatment lmproved |mproved All groups Two groups
1 2
P 1 9 ! 14
(7.1) (7.1) | (143) | (64.3) (7.1)
L 0 3 3 7 0 13
(23.1) | (23.1) | (53.9)
P=0.0017 P<M***
P=0.000" |, _
M 15 23 15 10 0 63 (p=0.000)
(23.8) | (36.5) | (23.8) | (15.9) L<M**
(p=0.002)
2 4 2
H 0 0 8
(25.0) | (50.0) | (25.0)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose
groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), () : percentage.

Table 3-b Somatic symptoms

Evaluation Markedly Slightly Statistical analysis
. Improved | | Unchanged | Worsened | Total
Treatment improved improved ‘Allgroups Two groups
2 11 1
P 0 0 14
(143) (786) | (7.1)
1 1 11
L 0 0 13
(171 | (1) | (84.6)
P<M**
P=0.0222 (p=0.005)
M S 19 14 25 0 63 | P=0.001" L<M**
(7.9) | (30.2) | (22.2) | (39.7) (p=0.006)
H<M*
(p=0.030)
2 6
H 0 0 0 8
(25.0) | (75.0)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose
groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), ( ) : percentage.
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Fig. 2 Change of physical activity index-(0)
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(4point) (4point)
15 15 -
*: p <005 * 1 p <0.05 B
** » p <0.01 ** : p<0.01
10L x* __J 10 |
51
. 0 s
4 (W) (W)
Fig. 3 Change of physical activity index—(2) Fig. 4 Change of physical activity index-(3)
O : Placebo, A : L(75mg/kg/day), O : Placebo, A : L(75mg/kg/day,

@ : M (150mg/kg/day), B : M (300mg/kg/day).

@ : M (150mg/kg/day), B : M (300mg/kg/day).

Table 4 Evaluations of TK-36 for cardiac function classification and radiogram in chronic heart

failure in dogs

Table 4-a Cardiac function classification

Evaluation Markedly Slightly Statistical analysis
. Improved | Unchanged | Worsened | Total
Treatment improved improved All groups | Two groups
2 11 1
P 0 0 14
(14.3) (786) | (7.1)
2 4
L 0 0 13
(15.4) | (30.8) | (53.9)
) P=0.0007 | p o pq#rs
- )
M 4 21 23 15 0 6 P=0.001" | 5-0.000)
(6.4) | (333) | (365) | (23.8) L<M*
(p=0.026)
3 2
H 0 0 8
(37.5) | (25.0) | (37.5)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose
groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), ( ) : percentage.
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Table 4-b Radiogram

Evaluation Slightly Statistical analysis
Improved . Unchanged | Worsened |Total
Treatment improved All groups | Two groups
1 13
P 0 0 14
(7.1) (92.9)
1 2 10
L 0 13
(1.1 (15.4) (76.9)
P=0.3207 P<M*
M 11 20 30 2 63 P=0.012° L (p=0.034)
(17.5) (31.8) (47.6) (32) H<M*
(p=0.012)
H 0 0 7 ! 8
(87.5) (125)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose

groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), ( ) : percentage.

Table 5 Evaluations of TDK-36 for clinical improvement, safety and overall assessment in

chronic heart failure in dogs

Table 5-a Clinical improvement

valuation Markedly Slightly Statistical analysis
. Improved | | Unchanged | Worsened | Total
Treatment improved improved All groups | Two groups
2 1 10 1
P 0 14
(14.3) (7.1) (71.4) (7.1)
2 6 5
L 0 0 13
(154) | (462) | (385)
. P=0.000? P<M***
P=0.000" |, _
M 5 32 22 4 0 63 (p=0.000)
(7.9) (50.8) | (34.9) | (6.4) L<M**
(p=0.001)
Xk
H 0 3 5 0 0 8 P<H
(375) | (625) (p=0.006)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose

groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), ( ) : percentage.
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Table 5-b Safety

Evaluation Completel Statistical analysis
) ompieiely Almost safe Total
Treatment safe All groups Two groups
11 3?
p 14
(78.6) (21.4)
L 12 1 3
(92.3) (7.7) P=0.638”
T 0 P=0.699"
M 52 14 66
(78.8) (212)
6 2
H 8
(75.0) (25.0)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the
dose groups, 3) One dog had a side effect, 4) Three dogs had side effects, Statistical analysis :
Cochran—-Mantel-Haenszel Test (Based on table scores), ( )} : percentage.

Table 5-c Overall assessment

Evaluation| pfarkedl Slightl Statistical analysis
y Useful ety Not useful | Total e
Treatment useful useful All groups | Two groups
1 2 11
P 0 14
(7.1) (14.3) (78.6)
2 6 5
L 0 13
(15.4) (46.2) (38.5)
P<M***
5 34 23 1 P=0.0007 (p=0.000)
M 63 | p=0.000"
(7.9) (54.0) (36.5) (1.6) . L<M***
(p=0.000)
P <H**
H 0 4 4 0 8 (p=0.005)
(50.0) (50.0) L<H*
(p=0.028)

1) Test for linear association, 2) Test for differences of the mean (integer) scores among the dose
groups, Statistical analysis : Cochran-Mantel-Haenszel Test (Based on table scores), () : percentage.
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Table 6~a Laboratory findings (1)

Period Start of trial End of trial (4th week) Statistical
group

Ttem Mean + S.D. Total Mean £ S.D. Total | 2nalysis
P 38.6 + 0.44 14 38.6 + 0.41 14 N.S.

. L 389 + 0.35 13 387 *+ 0.61 13 N.S.

Temperature (°C) M 387 + 052 66 386 + 0.46 64 | N.S.
H 38.6 + 0.49 8 385 + 0.64 8 N.S.

P | 1433 + 3143 | 14 | 1405 + 3459 | 14 N.S.

Heart rate L | 1325 £ 2147 | 13 | 1408 + 24.62 | 13 N.S.
(beats/min) M | 1373 + 3261 | 65 | 1344 + 3308 | 63 N.S.
H | 1153 * 2009 | 7 | 1374 + 3187 | 7 N.S.

P 356 * 8.57 11 40.0 + 16.00 | 11 N.S.

Respiration rate L 463 t 28.73 11 554 L 49.97 11 N.S.
(times/min) M 53.3 + 44.01 | 53 521 + 3971 | 57 N.S.
H 397 + 1857 | 6 427 £ 19.09 | 7 N.S.

P 44 + 296 14 42 + 299 14 NS.

, L 49 + 335 13 49 + 331 13 N.S.

Body weight (kg) M 72 + 4.64 66 73 + 473 65 N.S.
H 5.4 + 3.64 8 5.4 + 3.63 8 | NS.

: P 117 + 3.19 14 10.6 + 2.54 14 N.S.

White blood cells L 10.0 + 3.81 13 13.0 + 7.96 13 N.S.
(x10Y 1) M 133 = 114 65 112 * 513 65 o
H 114 + 3.06 8 113 + 525 8 N.S.

P 7.1 + 176 11 73 £ 1.03 13 N.S.

Red blood cells L 6.7 + 1.17 11 6.9 + 1.03 10 N.S.
(x10% 1) M 71 + 133 60 6.9 + 1.17 59 NS.

H 6.8 + 1.39 7 69 + 1.89 7 N.S.

P 159 + 1.65 13 161 + 2.18 13 N.S.

. L 155 + 2.56 12 154 + 1.98 11 N.S.
Hemoglobin (g/dl) M 157 + 2.06 61 154 + 2.02 59 N.S.
H 159 + 2.68 8 152 + 2.78 8 N.S.

P 465 + 5.58 14 484 + 17.07 14 N.S.

e L 458 + 771 13 467 + 6.39 13 N.S.
Hematocrit (%) M 461 + 6.92 65 455 + 6.63 65 N.S.
H 46.6 + 7.59 8 447 *+ 6.75 8 N.S.

P 460 + 2132 | 7 404 + 1768 | 8 N.S.

, L 436 £ 1772 | 6 612 + 2542 N.S.

Platelet (X10741) M 398 + 13.92 | 36 421 + 1615 | 38 N.S.
H 39.4 + 4.808 | 2 393 + 3182 | 2 N.S.

P 6.7 + 0.68 13 67 + 0.72 13 N.S.

L 71 + 085 | 12 71 £ 073 12 N.S.

Total protein (g/d) M 66 + 072 | 65 65 *+ 0.69 65 | N.S.
H 67 + 093 8 6.4 + 0.72 8 N.S.

The data were analyzed by Signed-Rank-Sum-test. Values indicate the mean with S.D.

* 1 p<0,05, % % :p<0.0l, N.S.:

not significant.
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Table 6-b Laboratory findings (2)

Period Start of trial End of trial (4th week) Statistical

group .

Itlem Mean * S.D. Total Mean T S.D. Total analysis
P 308 = 17.71 14 30.2 *+ 14.61 13 N.S.

AST L 246 * 12.08 13 238 + 7.987 12 N.S.
(o) M 323 + 20.48 60 282 + 1592 59 *
H 255 + 9.203 6 25.7 + 11.71 7 N.S.

P 142.7 £ 205.40] i4 71.4 * 57.62 14 N.S.

ALT L 649 * 72.79 13 59.2 * 38.09 13 N.S.
aum M 101.6 + 11230 65 81.1 * 93.77 64 N.S.
H 384 * 13,06 8 483 *+ 2371 8 N.S.

P 3421 * 399.50| 14 323.4 + 419.1 14 N.S.
Al-P L 262.8 + 271.70| 13 4235 + 4123 11 *
(o) M 376.5 * 663.10| 59 378.1 * 637.1 61 N.S.
I 2827 + 37730 7 1101 * 50.71 7 %

P 187 * 9.60 14 246 L 24.77 14 N.S.

BUN L 188 * 9.20 13 200 £ 1237 13 N.S.
(mg/d1) M 23,7 + 13.30 65 248 + 16.15 65 N.S.
H 19.9 + 12.47 8 19.9 * 11.40 8 N.S.

P 0.8 * 0.20 14 1.1 * 0.52 14 * X

o L 09 + 0.34 13 1.1+ 0.73 13 N.S.
Creatinine (mg/d1) M 1.0 + 0.34 65 1.0 + 042 65 N.S.
H 1.0 * 0.25 7 1.0 = 0.29 7 N.S.

p 143.8 *+ 6.88 13 1435 *+ 8.04 14 N.S.
L 144.6 + 2.56 13 146.6 * 3.75 12 *

Na (mEq/l)

M 1439 *+ 6.33 60 1447 + 530 60 N.S.

H 1441 *+ 3.14 8 143.8 *+ 4.37 8 N.S.

P 3.97 + 0.466 14 418 + 0.484 14 N.S.

L 4.10 £ 0.716 13 4.16 + 0.389 12 N.S.

K (mEqg/)

M 420 * 0.527 60 4.14 + 0.496 60 N.S.

H 425 * 0355 8 | 438 * 0.453 8 N.S.

P 105.8 *+ 4.26 12 106.6 * 8.72 13 N.S.
) L 107.3 + 4.06 13 110.4 + 5.19 12 *

Cl (mEg/l) M 108.2 + 4.84 58 108.1 * 5.18 58 N.S.
H 1093 * 5.65 7 110.0 * 5.97 7 N.S.

The data were analyzed by Signed-Rank-Sum-test. Values indicate the mean with S.D.

* 1 p<0,05 % * ! p<0.0l, NS.: not significant.
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Table 7 Symptoms of side effects

Drug Group | Case no. | Symptoms | Onset data | Grade Dosage Other treatment| Outcome | Cause-effect
relationship
1 diarrhea day 10  |moderate| continued done recover | most likely
Placebo | P 4

diarthea day 28 mild continued done recover | most likely
31 diarthea?)| day 1 moderate | discontinued| not done recover | most likely

diarrhea 3 day 1 mild continued not done recover likely

TKD-36 | M 0]
treatment vomiling3) day 1 mild continued not done recover likely
104 nausea 4 day14 mild continued not done recover likely

1): Intolerance of lactose, 2): Diarrhea immediately occurred after taking TKD-36. 3): Vomiting and

diarrhea occurred 2 days after taking TKD-36.

Diarrhea just recovered 3 days later and vomiting re-

covered 4 days later. This dog is very nervous because she is mainly staying in a room. Therefore, the
vomiting and diarrhea could be triggered by the smell of TKD-36. 4): Nausea sometime occurred 3~4

weeks after taking TKD-36.
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Fig. 5 In NYHA Classification

[: Markedly useful, [Z]: Useful,

Canine filariasis
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o W %

Slightly useful, 7] : Not useful, * : p<0.05, ** ! p<0.01, *** : p<0.001.
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Fig. 6 In basal heart failure
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