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Fig.1 Tissue concentration of RFP following oral administration to mice in dose of 50
mg/kg—Mouse : ddy, 7w 5, n=3—
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Fig.2 Tissue concentration of ABPC following oral administration to mice in dose of 30
mg/kg (Single dose p.o.)—Mouse : ddy, 7w 35, n=3—
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Fig.3 Tissue concentration of CEX following oral administration to mice in dose of 30
mg/kg (Single dose p.o.)—Mouse : ddy, 7w 3, n=3—
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Fig.4 Serum levels of RFP in humans
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Table 1 Sputum concentration of RFP administered 450 mg orally in humans (p.o. single dose)
Case 1 RFP

Time after admi. [20°50'{1°35'| 2° |2°20(3°20°|3°50'(4°155°35'|6°15|7°35|8°40'({9°20'|11°45'|12°20'|12°50'{15°15|18°10'| 23°30’| Total

Sputum vol. (m1)|1.0[1.0{2.0{1.5 {1.5[1.0 {1.0 (1.5 |1.0 [1.0 | 2.0{2.0 {1.0 | 2.0 |3.0 1.0 |1.0 |0.5 | 1.5
Concentration 0 [0.12]0 0.34/0.15/0.24/0.15/0.11| 0 [0.21]0.11]0.24|0.13]0.13|0.15]0.18 ] 0

(ug/ml)
Total content (ug) 0 ]0.18/0 |0.34/0.15]0.36/0.15,0.11|/0 (0.42/0.11{0.48|0.39/0.13|0.15{0.09| 0 3.06

[=Jr=)
o o

RFP+ Ambroxol

Time after admi. 25| 50" 1°15'| 2° |3°10'|3°40'|3°50'{4°10"|5°15'|6°20"|6°45'| 8" [9°10'|9°50’ 11°30'112°40' 14°5'123°20°| Total

Sputum vol. (ml) {5.0/3.0{1.0 |1.5 {2.0 |2.0 |2.0 |2.5 |1.5 |2.5 |2.0 |1.5 [2.0 |2.5 2.0 |2.5 |2.0 | 1.5

Concentration 0.130.090.18|1.03]0.5410.21|0.640.13[0.21]0.750.24|0.64| 0.46 | 0.34 |0.29| 0

Total content (yg) [0 [0 [0.13|0.14]0.36/2.06|1.08/0.53{0.96/0.33/0.42/1.13|0.48/0.6 | 0.92,0.850.58] 0 11.57

o
=3

Table 2 Sputum concentration of RFP administered 450 mg orally in humans (p.o. single dose)
Case 2 RFP

Time after admi. 1°20 3’5 6°40' 7°25' 7°50' 8’5 9° 10°40° | 12°5° | 13°15" | 23°25 | Total
Sputum vol. (ml) 2.5 1.0 1.0 1.0 1.0 0.5 1.0 2.0 1.5 2.0 2.0
Concentration (ug/ml) 0 0.34 0.54 0.18 0.21 1.03 0.15 0.24 0.13 0.11 0.09
Total content (ug) 0 0.34 0.54 0.18 0.21 0.52 0.15 0.48 0.20 0.22 0.18 | 3.02
RFP+ Ambroxol

Time after admi. 50’ 2°35' 3°50° 4°30° 7°20 9°10° 9°50" | 10°25° | 11°35" | 16°15' | 23°35" | Total
Sputum vol. (ml) 0.5 1.0 1.5 1.0 1.0 1.5 3.0 1.0 2.0 2.0 1.0
Concentration (uxg/ml) | 0 0.75 | 2.69 | 3.71 | 3.16 | 1.95 | 0.29 | 2.29 | 0.24 | 1.21 | 0.15
Total content (ug) 0 0.75 4.04 3.71 3.16 2.93 0.87 2.29 0.48 2.42 0.15 | 20.8

Table 3 Sputum concentration of RFP administered 450 mg orally in humans (p.o. single dose)

Case 3 RFP
Time after admi. 3°30° 5°20° 7°35 7°55 8°40 9°10° | 1235 | 23°25" | Total
Sputum vol.  (ml) 2.5 3.0 3.0 1.5 1.5 3.0 2.0 1.5
Concentration (gg/ml) | 0.21 0.15 0.13 0.18 0.15 0.09 0.21 0.09
Total content (ug) 0.53 0.45 0.39 0.27 0.23 0.27 0.42 0.14 2.7
RFP+ Ambroxol
Time after admi. 3°10° | 3750 | 4°25° | 6°35 | 8746 | 950 !ll°10 14°20° | 14755 | 23°15"| Total
Sputum vol.  (ml) 20 (20 |4.0 | 3.2 |3.0 [10.0 | 9.0 {3.0 |50 [1.5
Concentration (gg ml? [ 0.15]0.09 | 0.16 | 0.05 | 0.21 | 0.34] 0.29 | 0.15 | 0.34 | 0.11
Total content (ug) 0.30/0.18 | 0.64 | 0.16 | 0.63 | 3.4 | 2.61 | 0.45 1.7 |0.17 |10.24
3. HAMEBENTEE RFP EERES FEIKGD
BEAMTICTRLEB? » 7EIC X 2EMFHNE 1 B oW E 10 ml Ll E&H T 5 BRI & EE

Ty, BREE T Bacillus subtilis ATCC 6633 % 34z RFP 450 mg Hifhis X U Ambroxol 15 mg & o
W ioo BEERIE R ESHL Triptosoy Agar (BBL) % {#HH BHRBE 2TV, Hm3Es-1, 2, 4, 6, 8, 12, 24 ¥
Ui #iz, BIIEET s LT RT, BRRRES 2, 4,

4. RFP & Ambroxol §tHR O M, W&k, RF 6, 8, 12, 24 BERIBIZHEL L, BIREF Lico ERMED
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Fig.6 Urinary recovery rate of RFP administered 450 mg orally in humans
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Fig.8 Composition of sputum volume and antibacterial agents in
sputa before and after administration of ambroxol (3 cases)
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Fig.9 Correlation between increasing rate of sputum and antibacterial

agents in sputa (3 cases)
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PRECLINICAL AND CLINICAL INVESTIGATION ABOUT
COMBINATION EFFECTS OF EXPECTORANTS IN
CHEMOTHERAPY OF INFECTIOUS
RESPIRATORY DISEASES

Makoto Imaoka

The Department of Internal Medicine, Shimane Prefectural Center Hospital
(The Department of Internal Medicine, Institute for Tropical
Medicine, Nagasaki University)

After oral administration of rifampicin(RFP), ampicillin(ABPC) or cephalexin(CEX) alone to mice,
on the one hand, and after treatment of animals with combination of these antibiotics plus expecto-
rants, ambroxol, carbocysteine and serratiopeptidase, on the other hand, the blood concentrations of
these antibiotics were determined in serum, lung, liver and kidney. As a result, an evident increase
in peak level(Cpn,x) was noted in a part of or all of these tissues after combination treatment with
expectorant, as has been reported. Especially when ambroxol was used, the peak level increased
significantly. After combination of RFP plus ambroxol, the antibiotic concentrations increase remark-
ably in serum and lung, the peak level increasing by 46~137%.

In comparison between administration of RFP alone and combination in serum and sputum and the
urinary recovery rate in human, it was found that these parameters increased more after administra-
tion of RFP in combination with ambroxol. Especially, 24-hr cumulative antibiotic concentration in
sputum increased up to 3~4 times. In order to study the mechanism of this elevation, the concen-
trations of IgG, secretary IgA and lysozyme were measured in 24-hr sputum. As a result, a clear
relationship was found between 2 increase in IgG concentration and % increase in RFP concentra-
tion in sputum. Since secretary IgA and lysozyme are secreted from secretary glands of the bronchi
while IgG is released from blood, the increase in RFP concentration in sputum due to ambroxol was
regarded as a result of passive migration of RFP from blood into sputum. IgG has an opsonin effect
and increases the migration ability of neutrophil, and the combination of ambroxol, which increases
I1gG concentration in sputum, in chemotherapy can be considered to be significant at least from
the viewpoint that the defensive ability of airway against local infection will increase.



