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“Tebafen” is a drug which consists of four parts of Isoniazid and one part of
nicotinaldehyde thiosemicarbazone (NAT) which is a Tibione (TBI) analogue synthesized
by Hagenbach and Gysin. NAT has been studied by various investigators since it was
reported by Levaditi,”” Grunberg® and others that this substance was more effective
than TBI iz vivo.

More than one drug is commonly used in combination for treatment of pulmonary
tuberculosis, but the combined therapy of TBI with other drugs is not widely performed
in Japan. According to the writers’ experiences with TBI, it is considerably antituber-
culous, but in comparison with streptomycin, p-aminosalicylic acid or isonicotinic acid
hydrazide (INH), TBI has disadvantages that it causes loss of appetite more frequently
and is less effective on weight gain.

The combined therapies with the above described drugs, however, are not always
satisfactory in the treatment of pulmonary tuberculosis. In the writers’ opinion, many
kinds of drugs which do not produce cross-resistance of tubercle bacilli may be necessary
to treat every case of pulmonary tukerculosis by chemotherapy alone. Consequently, the
present writers intend to utilize TBI as much as possible and expect TBI analogues to be
reformed.

Under this situation, Tebafen was offered to the writers, and preliminary experi-

ments and clinical investigations were performed as follows:

Antituberculous activity in vitro :

1. Bacteriostatic activity of NAT:

The minimum inhibiting concentration of NAT for tubercle bacilli (H37 Rv) in
Kirchner’s medium containing 10 per cent serum is almost equal to that of TBI, as may
be seen in table 1. This result is about coincidental with the report by Levaditi® that
the minimum inhibitory concentration in Dubos medium was 60;" per ml.
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Table 1: Minimum Inhibitory Concentration
for Tubercle Bacilli

Drug Concentration in ¥ per ml.
INH 0.063

TBI 50.0

NAT 50.0

2. Combined effect with INH :

The combined effects of NAT or TBI with INH are illustrated in table 2. INH is
more effective when it is used with either NAT or TBI than when it is used alone. It
appears that the combined use of NAT with INH is more effective than that of TBI
with INH.

Table 2: In Vitro Effects of Combined Use
of INH with NAT or TBI

Drug Minimum iirlllh;bigé;ynﬁ(.)ncentration
INH alone 0.063
INH+NAT (4:1) 0.016
INH+TBI (4:1) 0.031
INH+NAT (2:1) 0.016
INH+TBI (2:1) | 0.031

3. Bacteriostatic activity in the blood :

The experiment was made by inoculating tubercle bacilli (H37 Rv) in Kirchner’s
media containing 90 per cent serum which was obtained from human who had been
administered a certain drug, and the length of time that the bacteriostatic activity in the
blood is maintained after administration of the drug was observed (Shioda’s Method?).

As may be seen in table 3, the bacteriostatic activity was observed from 3 hours to
7 hours after administration when NAT alone was used.

Table 3: Transitions of Bacteriostatic Activity of Serum
in Kirchner’s Medium after Administration of Drug

S [2H0ma. o 1N 60 mg.of NAT | 209 E 0% INH 240 me of TN
1 up to 7 hrs. 3 to 5 hrs. up to 9hrs. up to 9 hrs.
2 up to 7 hrs. 3 to 5 hrs. up to 9 hrs. up to 7 hrs.
3 up to 5 hrs. 3 to 5 hrs. up to 4 hrs. up to 7 hrs.
4 up to 7 hrs. 3 to 5 hrs. up to 7 hrs. up to 7 hrs.
5 up to 7 hrs. 3 to 5 hrs. up to 9 hrs. up to 7 hrs.

The combined use of NAT with INH, namely the use of Tabafen, resulted in a
longer antituberclous effect than use of INH alone.
TBI showed similar but less effect.

4. Therapeutic effect for pulmonary tuberculosis :

From the results of the above mentioned basal experiments, the combined use of
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NAT and INH, namely the use of Tebafen, was considered significant, and clinical
investigations in tuberculous patients were carried out.

Each tablet of Tabafen contains 40 mg. of INH and 10 mg. of NAT. In this labora-
tory, 2 tablets of Tabafen were administered 3 times daily, that is, 240 mg. of INH and

60 mg. of NAT were given daily in combination.

The result of the use of INH alone for a period of 5 months reported by the present
writers®’ was employed as control in the present study.

The classification of the clinical findings was based upon the standard of The Com-
mittee of the Therapy of Tuberculosis of the Welfare Ministry. Complete detailed
analysis is not within the scope of the present report. A summary of the results, how-
ever, indicates that:

The effects of therapy on high fever were obscure because of lack of patients who
had high fever at the onset of therapy.

No marked variation between the effects of Tebafen and those of INH on slight
fever was noted. (table 4)

Table 4: Effects of Therapy on Slight Fever

; mo(r)lfths drug i subsided [ upﬂgr}ged ielevated

treatrnents pI;]t(;éI?tfs % ’pl:t?er?tfs % ‘pl:t(:er?tfs

‘ Tebafen 3 231 10 769 0

| ' 7INH Vr47¥ 726 7 7 126 73.2 4 3 -

‘ - Tebafen 7—2>) 16 6 10 7 83.4 —8’

3 e s me w9 663 0
© Tebafen 3 272 8 7128 0

\ ’ INH” - "34 30 5; 77/6 7 69.1 7 2

| , ; _ :

The effect of drugs on appetite were indistinct, as the appetites were essentially

unaffected in the majority of the patients. (table 5)

Table 5: Effects of Therapy on Appetite

months ‘ drug lnr;;;rrlz)idelg ] L»@‘Eﬁ% unchanged Iosti ijg%E?

tre“tme“tsi pgger?tg‘ i ‘Eggef?tfs % Qggén(}_fg, % Dgt?éétfs Pl:gelftfs
Tebafen =~ 0 1 0 1 19

b INE % 122 133 439 133 439 8 33
Tebafen 0 7;' 0 iriﬁ;o“ : 2777j 19

? CINH . 42 146 112 3915 133 463 3 \ 32
 Tebafen | 0 0 o 41

3 - .

INH | 32 | 150, 8 | 402| 96 | 448| 2 | 26 |
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INH alone was more effective for weight gain than Tabafen. (table 6)

Table 6: Effects of Therapy on Body Welght
l‘treatments plz:ltoiénotfs % plzfg.er?tfs % plzt(;elftfs % (plit?er?tfs l pl:tcier?tfs i
i 1 }“ibifen‘ 0 | 7“ o || & 1000 1 12 J
INH 4 13| 40 134 | 254 | 853 9 24

;bafen \0 1 2” N 25.0 6 75.0 1 1é {

? INH | 20 | 70 59 206 | 208 | 725| 8 | 23 (

B Tebafen | 0 2 w9, 5 |71 1 | 12
’ CINH V‘ 21 7: 104 \ 71| 121 | 625 7 21 ‘

Tebafen was more effective

rates. (table 7)

than INH in retarding the erythrocytes sedimentation

Table 7: Effects of Therapy on Erythrocytes Sedimentation Rate
- returned to ] acceler- |essentially
monfths d normal rate retarded ] unchanged ated ] normal
treat(;nents rug No. of or No. of ‘ No. of | No. of | No. of
patients | 72 |patients Ipatients ‘ patients | patients
! [
Tebafen ‘ 1 10.0 20.0 7 70.0 i 1 8
1 N — —_—r -
INH | 20 | 122 36 | 151 173 | 727 40 72
Tebafen 2 20.0 4 40.0 4 40.0 . 1 8
2 I — P — .
INH 33 | 15 0 46 21.0 140 64.0 39 79
| T e
Tebafen 4 44 .4 3 33.3 2 223 2 7
3 [ —
INH ‘ 19 117 | 35 215 | 109 668 33 | 65

It appears that INH was slightly more effective than Tebafen on coughs. (table 8)

Table 8: Effects of Therapy on Cough
letel . tiall
monfths . J Corr;;i)eieedy diminished ‘ unchanged :Ve(r)lred eﬁzegofgg
, t?nont rug No. of |, ‘ No. of | ,. | No.of | ‘No. of | No. of
eatments patiants | " |patients | ‘patients 7% |patients | patients
Tebafen ‘ 0 { 82| 13 | 918 0 7
1 T T
INH 5 | 65| 84 | 35| 131 |50 3 | 110
Tebafen { 4 | 286 2 | 143 8 | 521 0 S
2 ! - _ . —
| INH | 22 105 | 100 75| 88 420 0 112
[ R S P o -
Tebafen | 4 | 333 2 167 6 | 50 0 7
3 - | — |- :
INH ] 20 | 193 71 | 473 50 | 334 1 ez
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Tebafen was markedly more effective than INH on the presence of acid-fast bacilli

in sputum. (table 9)

Table 9: Effects of Therapy on Presence of Tubercle Bacilli in Sputum

became | in-  essentiall
months negative reduced | unchanged .. ... 4 negativey
ek L ATUE NG of |, No.of |, [No.of |, No.of No.of
BUMEMSl  patients| "¢ patients| °° ‘patients ? patients patients
i Tebafen 3 250 0 | 9 750 0 9
1 . S — — . - .
| INH 27 119 58 | 256 | 142 625 5 208
' Tebafen 5 455 0 6 545 1 9
2 |— - - e
INH 40 194 57 276 | 109 530 5 10
| Tebafen 5 625 1 | 125 2 250 1 9
3 ' Lo [ [ R _
\ INH 41 | 258 50 314, 68 428 9 81

Tebafen was more effective than INH to reduce the amount of sputum. (table 10)

Table 10: Effects of Therapy on Amount of Sputum

| | ‘ 3 lin[essentially
months disappeared | decreased unchanged | creased | DO expec-
of ' drug I I ”4‘ toration
treatments, No. of o, | No. of Py No. of . . No. of | No. of
~_ patients| 'Y |patients "° patients' °? |patients | patients _
Tebafen | 1 | 52| 4 |21 1 7 2z | o0
1 — I o
INH 11 36| 113 | 36.6 185 598 11 j 30
| R R, R I R
Tebafen = 2 104 7 | 370 10 | 526 | 2 1 0
2 : 1 N NN e
INH |14 48 130 | 42| 156 51.0\ 18 | 29
—— [— - e - - - ‘_,_7_ ,,,,,, { — ‘?—..,.7‘,7, —_— ——
Tebafen | 3 | 176 8 | 471| 6 | 353| 1 1
3 - i - [ - \’_____‘,*_,7
INH | 18 | 53 9 |404l 133 | 53| 22 | 2

No remarkable variation between the effects of Tebafen and INH alone on roent-

genographic appearances of the chest was noted. (table 11)

Table 11: Effects of Therapy on Roentgenographic Appearance
Three Months after Start of Treatment

. total ‘ improved unchanged ‘ worsened  'roentgenogram
- drug No. of | i -.was not taken
| No. of | ,. No.of | ,. r No, of . .
S Jcases | 77 cases . 70 | cages 0 PTthis time
‘ Tebafen 21 12 57.1 8 l 38.1 1 4.8 0 ;
T T T T T T T
¢ INH ) 128 ¢ 62 607 34 [ 33.3 6 ‘ 26

5. Side Effect:
No subjective symptoms considered to be caused by drug reactions were noted,

No marked changes were noted in bromsulphalein test for liver function (table 12),
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qualitative test of urobilinogen in the urine (table 13) and blood counts (table 14).

Table 12: Effects of Therapy on Bromsulphalein Test

et | T | ety ensed | waened | Sl
1 | 1 6
2 1 6
3 . 2 1 2 7

Table 13: Effects of Therapy on Qualitative Test of Urobilinogen

in Urine
months of | markedly 1 slightly \ essentially
treatment | improved improved unchanged worsened ] normal
1 1 ‘ 4
2 1 ‘ 1 ‘ 2 4
3 1 1 x 3 8
Table 14: Effects of Therapy on Blood Counts
increased ‘ unchanged decreased
erythrocytes 1 4 4
hemoglobin 1 6 2
leukocytes 2 4 3
neutrophils 2 1 5
differential |eosinophils 2 4 2
counts monocytes 2 4 2
lymphocytes 5 \ 1 2

Conclusion :

Although no statement relating to the development of drug-resistant strains of
tubercle bacilli can be made at this time, it appears that Tebafen is somewhat more
effective than INH in the basal and clinical investigations described above.
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