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EXPERIMENTAL STUDIES ON INTERMITTENT USE OF RIFAMPICIN
ALONE OR COMBINED WITH OTHER SECONDARY
ANTITUBERCULOUS DRUGS*
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Antituberculous effects of Rifampicin (RFP) given intermittently in different methods of
administration, dose levels, and at various combinations with secondary antituberculous drugs
such as Ethionamide, Ethambutol, Pyrazinamide, Kanamycin, Capreomycin and Viomycin,
together with Lividomycin which has lately been under evaluation for its practical usefulness,
were investigated.

All the investigations have been performed on mice inoculated with strain Hg;Rv or strain
Schacht which was resistant to INH and SM, and the therapeutic effects of the regimens were
assessed by their effects on body weight, survival rate and numbers of viable tubercle bacilli
recovered from lungs.

The results obtained were as follows :

In the experiment I and II, the efficacy of RFP given alone, daily and twice weekly, at
various doses 20, 10 and 5 mg/kg was tested. The order of efficacy was : 20 mg/kg daily>20
mg/kg twice weekly>10 mg/kg daily=10 mg/kg twice weekly=5mg/kg daily>5mg/kg twice
weekly (Exp. I); and 2 mg/kg daily>2 mg/kg twice weekly=untreated control (Exp. II). To
obtain the good results with the intermittent use of RFP, it was suggested to use higher doses
of the drug, at least 10 mg/kg.

Even if the drug was given once a week with a dose 20 mg/kg, it was also effective. It
was demonstrated clearly that a single weekly dose of 20 mg/kg of RFP was more effective
than a daily dose of 5mg/kg (Exp. III) or 10 mg/kg twice-weekly regimen (Fig.9 & 10), and
20 mg/kg of RFP given in a single dose was almost as effective as that given in two divided
doses (Exp. IV).

The once-a-week regimen of RFP 10 mg/kg was inferior to that of 5 mg/kg daily, but was
superior to that of 5mg/kg twice weekly or three times weekly (Exp. III).

The addition of 40 mg/kg of Pyrazinamide to RFP twice a week gave no clear benefit (Exp.
V), but the twice-a-week regimens RFP+Ethionamide 20 mg/kg and RFP+Ethambutol 40 mg/
kg produced very good results. In the conditions examined combined effect of Ethionamide

was slightly better than Ethambutol (Exp. VI).

* From the Department of Internal Medicine (Director : Prof. Osamu KITAMOTO, M.D.),
Institute of Medical Science, University of Tokyo, Shiroganedai, Minato-ku, Tokyo 108

Japan.
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There was no significant difference among the effects of Kanamycin 40 mg/kg, Capreomycin
40 mg/kg, Viomycin 40 mg/kg and Lividomycin 40 mg/kg given alone twice weekly, but com-

bined effects of these drugs to RFP were clearly observed (Exp. VII).
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Palkfic st s SM 2 B, INH W2 A oMK
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RTRMREGECBEUS R EOTELRY DD,
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namycin, Capreomycin, Viomycin, Lividomycin 7¢
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Table 1. Lung Weight, Spleen Weight and Degree of Pulmonary Tuberculous Involvement
of Mice Sacrificed 127 Days after Infection (Experiment I)
RFP TT—— _No. L l 2 |3 « | s | Average
Lung weight (mg)| 600 590 | 620 | 680 | 750 | 650
5mg/kg daily | Spleen weight (mg) 350 390 280 | 300 390 340
| D.P.T.L 4 5 | 4 4 5 | 4.4
| Lung weight (mg) | 700 700 700 990 790 780
Smg/kg twice | ) | |
2 week Spleen weight (mg) 340 380 250 420 \ 250 330
D.P.T.L 4 4 | 4 | 4 4 4
Lung weight (mg) J 510 410 490 430 710 l 510
10 mg/kg daily | Spleen weight (mg) 290 250 200 200 210 | 230
D.P.T.IL 3 3 4 3 5 | 3.6
. Lung weight (mg) 800 740 850 700 800 780
10 mg/kg twice .
K Spleen weight (mg) 390 300 210 350 490 350
a wee
v D.P.T.IL 4 4 4 4 5 4.2
Lung weight (mg) 290 200 | 200 250 300 270
20 mg/kg daily | Spleen weight (mg) 210 210 | 200 230 300 230
D.P.T.L 2 2 2 2 2 2
| Lung weight (mg) 400 400 | 540 400 420 430
20 mg/kg twice .
" Spleen weight (mg) 230 230 290 280 300 270
a wee D.P.T.L 2 2 | 4 3 4 3

D.P.T.L : Degree of pulmonary tuberculous involvement.
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KW I BER 0. HEBHEORLIKDZEL THS,
KM EME : RFP & 5. & & 20, 10, 5mg/kg O 3 Bkl L iR R (w28 20)
L, BOBDODOW2 AR Lig NG DO/MBED LY 2. RFP 5mg/kg 4 H (v7AY:20)
75, 3. RFP 5mg/kg #M2H (v A¥:20)
BRI Schacht BRRYY (PB4 W 8 - 4% 4, RFP 10mg/kg # H (77 A2A%:20)
10) 1 8t X b 4 BMITieotc, Thabblg ARGHT 5. RFP 10mg/kg #2H (=7 A¥:20)
v, KAXBREE 24 [, M2 ARG CILIF 8 RER 6. RFP 20mg/kg 1§ B (~7A#:20)
Table 2. Results of the Quantitative Cultivation of the Lungs of Mice Sacrificed
127 Days after Infection (Experiment I) B
=%, 7 T 3 s
CREP | 1ox [ 10k | 10x | 100 10x | 10x | 10x 100 0% 10k
5 mg/kg daily H L+ O + @ # + @) # + 8 + -
5mg/kg twice a week . +(25) — H - +(20)] — # + # -
10 mg/kg daily # +(14) +100) + @) — - |+ 60 - # -
10 mg/kg twice a week: — - # +(14) # - +(100), — - -
20 mg/kg daily 4 (5)| - - - - - - - - -
20 mg/kg twiceaweek — | - }+ ) - +36) - - - - -
( ) :Number ;{mcolonies isolated from the lung.
Table 3. Body-, Lung-, Spleen Weight, Specific Lung Weight and Degree of Pulmonary
Tuberculous Involvement of Mice Sacrificed 162 Days after Infection (Experiment I,
RFP I\No'!1’2{3’4l5‘6‘1i8\9\10t11i12\13‘14115
Body weight  (g) 27' 25| 28| 28/ 18 30 7 24 22 25! - - ===
5 mg/kg  Lung weight (mg); 900l 850 500? 600/ 600 450 7oo|! 950 750! 700! —| —I —‘} - =
daily ' Spleen weight (mg) 350 300/ 200 250 200|250/ 350 300 300 250 | - =l = = =
S.L. W. | 330/ 340 180}210330‘150 260 400 340 280 I e e e
/D.P.T.IL s‘ 5 5[ 5/ 5/ 4 4 4 5! 5/ —| —4 — - =
' Body weight  (g) 29! 30 29, 26| 35 33 30 23/ 28 30 18 32 31 — —
10 mg kg ' Lung weight (mg) 750! 700 450! 850% 3801 400! 600 700 soo‘ 450 750 750 320 — —
daily ‘ Spleen weight (mg) 350’ 250 200i 350 220‘ 140| 200 | 200 300‘ 300, 200i 250‘ 250 —, —
| S.L.W. | 260| 230 160| 330| 110 120 200 300 290|150 420| 230 100 — —
'D.P.T.L | 5| 5 4| 4] 4 5 5 4, 5 4 4 5 4 — —
| Body weight  (g)| 25{ 24 22 23| 18/ 18/ 25( 18 20| 25, - - - _‘ —
10mg/kg  Lung weight (mg)| 700|1,00/ 750 900 800| 850 900 800 830 800, —| — —I - -
twice a &Spleen weight (mg) 300 450; 200/ 350 200 200 300 200 210 300K —| —é —_ = =
week |S.L.W. ! 280| 420, 340 390| 440| 470| 360 440 420 320 —j e
| D.P.T.L | 4l 5| 4 5/ 5 5[ 5 5 5 5 — —| | -] —
' Body weight (g) 30/ 32| 30 27| 30/ 32/ 30 28 30 28 32! 31, 36 27 30
20 mg/kg  Lung weight (mg): 300' 300 300 200|200 350 300 250 200 200 300, 300, 320 250 200
daily | Spleen weight (mg) 150 150 150{ 200 150 250 200 200 120! 120 150| 150 200 120 200
S.L.W. 1100 90 100 70| 70| 110,100 90 70| 70 90|100 % 90 70
| D.P.T.1. 2 3 3 2| 2 2| 2 2 2| 2 2 2 3 3 2
| Body weight  (g) 27| 26/ 25| 25| 29| 27 26| 29 24| 30 32[ —| = = =
20 mg/kg !Lung weight (mg) 90| 750 800} 750| 700| 700| 720 460 | 700 600: 660 —| — __! _
twice a | Spleen weight (mg)| 250| 300 260 | 250 | 250| 200| 250| 250| 220| 250| 200| —| —| —| —
week ‘S.L.W. \330 290 | 320 | 300| 240| 260 | 280| 160| 290 200| 210| —| — _‘ _
' D.P.T.IL | 4l 4] 4 4] 4] 4 4] 3| 4] 4] 4 —| — - —

S.L.W. : Specific lung weight.

D.P.T.I : Degree of pulmonary tuberculous involvement.
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Fig. 3. Body Weight Curve (Experiment II)

Treatment

Bige 1 BB 127 BA, GE0RILE® 92 BHIRER 25
RO X DEERIC SIS OBt Lic~ w A% BE, Fids z Control
IUREREBETS & L LA ECIREE Y s FE _RFP2mg/kg daily
REL (F1)o EOBIA LM % WEERK 5 = P—\RFP%MS
ml K& ¥ X+ homogenizer {&T 5 7, thwy -: 201 twice a week
1% NaOH 2T 10' % X 0% 10° {5 F ), %0 0.1m! §

IR LT R L, (£2)
BRLEELHRIR, 20mg/kg BEHANOMER KL

Ppicd, MREELRLIBERLZ L THOL, MERE 15¢

RRRCITE, OIS fid 4 I BRI RIGHT AN BTEISRERTRE
Bt REHRED I EHIEBRBERNO S DL DT Days after infection

N mg/kg B2 ARTHOI Fig. 4. Survival Rate (Experiment II)

ik 2: BR{tk 162 B H, HHFPIEK 127 BHIC
ER-VRA &Ry EBR GE WMIvBER LM
H MREE L RMEER L (£3), ¥ LER
EETIE, 4Ei2 1% NaOH © 10> fEFR L 1o 4 D
0.1ml %/ IR L (FK4), SEOBHL 20
mg/kg 8 H DRESALEET, 15 Fidh 11 §1 3 B RE
BETHot, 2iEL 15 Bl 4 iz T2 HEHEME
BAabhicDT 20mg/kg BAORERTLTEL L B
BHRLLT LI TERVWE B b h 5, 20mg/kg
B2ADORKIZNI DiXBEMREDT,

£R1

FERHEE: R Tk Smg/ke HEEH O KLY

Treatment
—

0
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o ]
80
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30 RFP2mg/kg twice a day
20f Control

Survival rate

RFP2mg/kg daily

10 20 30 40 50 60 70 &0
Days after infection

Table 4. Results of the Quantitative Cultivation of the Lungs of Mice
Sacrificed 162 Days after Infection (Experiment I)
RFP No. 1 ‘ 2 3 4 5 6 7 ‘ 8 9 10 11 12 ' 13 ?H 15
5mg/kg daily [# +(24)(+ (17)|+ (15) |+ (14)|+ (10) |+ (7);+ 6+ G+ &) — | — | — |—|—
10 mg/kg daily [+ +(15)+10)|+ D+ M+ D+ W+ B+ @)+ D+ M+ O+ O—|—
10mglkg twice | |51t D)+ 19+ AO+AO+ @)+ B |- | — | — | — |—|—
20 mg/kg daily |+ (3)|+ @+ @)+ (V|- - - J’_ - - - - - S
20me/kg twice +AOFANE OF G B+ @+ @+ @ O O — | — | — |—|—

( ) : Number of colonies isolated from the lung.
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2. RFP 2mg/kg g H (=7 A¥:20)

RFP 2mg/kg MW2H (=7 A¥:20)
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8. RFP 2mg/kg % A (=97 2¥K:25)
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B
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Fig. 7. Body Weight Curve (Experiment IV)
g Treatment
25+
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Fig. 8. Survival Rate (Experiment IV)
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kg 382 B = EERABTH DL, zl
3. RFP20mg/kg D#HE 3B 1 B TLHE z
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mgkg B2H IOV ER TV, & D X\ 20 %90
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RFP oMK EIC ZW LT, Wints B = kiR
EOHRT R & h e M2 f2vic, PZA, TH, EB, KM,
CPM, VM, LVM 7¢ ¥ & D OFH I ReR % 51T L 120
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% 11 AR XY 3 WMo, Tbhill 1 HETIR
H4am, B2 AETRIT7 WY L, BRERORBU
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1. fEHECRHE (=v A% 20)
2. RFP 20mg/kg M1A (=% AK:25)
3. RFP 10mg/kg @2RA (=9 A¥:25)
4. RFP 5mg/kg A28 (=v=¥:25)
5. PZA 40mg/kg A28 (=7 A¥:25)
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L7,

(2) E&%FE (X 10)

Fig. 9a. Body Weight Curve (Experiment V)
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Fig. 9b. Body Weight Curve (Experiment V)
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Fig. 14. Survival Rate (Experiment VII)
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