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‘Table 1 Background factors of patients

Duration
Age of Use of | gige
No. | Name | Sex Disease ) Complications other
(yrs) disease oy | effect
(yrs) e
1| K1 | M | 8 | Chronic bronchitis 5 | None Yes | None
Pulmonary emphysema
2 | DH. | M | 6 | Bronchial asthma 10| Hypertention No | None

Diabetes mellitus

. . Bronchial asthma
3 K.U. F n Chronic bronchitis 4 Pulmonary tuberculosis No None

4 | TN. | M | 6 | Bronchial asthma 10 | Pumonary emphysema Yes | None
5 | SM. | M | 8 | Pulmonary emphysema | 15 | Hypertention No | None
6 | MN. | F | 74 | Bronchiolitis 15 | None No | None
7 | T.T. | M | 7 | Pumonary emphysema | 15 | Hypothyroidism No | None
] . After operation on cancer
8 | ZH | M | 78 | Chronic bronchitis 10 o o Yes | None
of the large intestine
9 | TM. | F | 4 | Pumonary tuberculosis | — | None Yes | None
10 | SM. | M | 37 | Pumonary tuberculosis | — | None Yes | None
| KO. | M| 4 | Pumonary tuberculosis| — | None Yes | None

Fig.1 Administration and timings of laboratory tests

‘2’;;2;‘)“ Day! | Day2 | Day3 | Days | Days | Day6 |Day7~
Ambroxol
.| Sputumsampling* ojofo|lo|oOo|O
> | Bloodtest
H
£ | Urinalysis
3
Biochemical test
inblood o °

(1) Wash out: 3 days
(2) Administration: Ambroxol at 15 ~ 30 mg/day for 3 days.
. ion on Days 1 and 4. 4-hrsamples on the other days.

Hie b Ig6 MEFHRW 1ml LEEMEe b 1gG b ¥, Bitho 1gG BEOER, BHMFL  1gG X b
URRGEREA 4« 251 ¥ B 0 M v+~ BohEREROHERLA I
SPLTV—F—F7=m A=~ THEL I & 2) #HWE IgA RE
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Table 2 Sputum, volume, IgG, S-IgA and lysozyme before and after administration of ambroxol
Sputum volume G S-IgA Lysozyme
No. (ml) (X10"*mg) (X107*mg) (X102 mg)
Before After Before After Before After Before After
1 17.5 13.9 571 594 3,967 3,504 “ 78
2 50.0 6.7 1,518 1,554 6,79 7,003 8 3
3 28.1 25.5 881 1,063 5,168 5,072 % 6
4 60.8 4.8 1,043 1,162 11,354 9,077 108 8
5 2.8 2.5 3,841 4214 8,856 8.684 % 126
6 65.6. 63.3 4,842 6,718 7,808 8.845 180 %5
7 2.2 15.9 924 847 5,489 3,46 54 9
8 2.3 25.0 28 611 5,288 5,57 5 106
9 2.5 9.0 2 208 567 4an 2 E)
10 15.5 15.5 57 9 671 543 % 17
1 18.0 2.5 220 1,069 7% 1,885 “ )
% 315 4.7 1,29 1649 5,162 4,926 6.0 u7.0
Ouei 18.3 18.3 1,59 2,013 3.513 3.20 .1 273.6
IgG MEHTE & AMIC v—F—%72mit—2—% Fig.2 Changes in sputum volume, IgG, S-IgA
BTt o it FHWE IgA M (Cappel 2) and lysozyme in sputum before and after
12 50 AR LCHL, MMM LT 2, 5mg/dl » administration of ambroxol (11 cases)
& 20mg/dl Db b HWE IgA (Cappel ) OFFIEL " (me)
O 20 EHRLIRELAL TR 220 r
3) Lysozyme #EE g 37203 yﬁ‘
‘Lysozyme MEEBIES V=¥~ %7 = m A -2 %A 3 g Ysts o | s
Vo 3 GAH/Lysozyme ik (Nordic Immunclogi- g -3
cal Laboratories #) (% 100 f§ic R LTAL, it B
HELT 1.25mg/dl 16 10mg/dl e b Lysozyme
(Sigma #) OFFU#s X CEREEALTHERTTE> Y
20 | , "
4) Albumin Wi e efore After - Before After
Albumin REHES V—F—F7=mA—2—% r L
Ui Hik b Albumin i (Cappel #) iz 30 fic# 9313
RLTAY, BERMEL LT 1.5mg/dl 25 20 mg/dl
Dt Albumin (Cappel ) OFFU LT 10 HAR g
LI TR e - 220 i
4 BRBRE 20 0.6840.09
TFEROEB D\ T wash out {iMlds X UBRBRK TH
IR IR A R L7co
(1) Mt fore —— Atier Belbre —— Afier

FMBRH, EORY ~ESREVE ~Th2Y .,
HE

(2) Rg#E

B\ W veEy -y,

(3) mEkfeswE
GOT, GPT, ALP, LDH, € ) rEv, 7 V7 F=
v, BUN



VOL. 35 NO. 9

CHEMOTHERAPY

5. HifeR

EIfEA L Bbh B ER BRI L BA

Fig.3 Changes in sputum volume, IgG, S-IgA
and lysozyme in sputum before and after
administration of ambroxol (11 cases)
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Fig.2 3 X0 Fig. 3 12% OB LR Lizo Ambroxol
51 X ) BRI THMC SL5mip s 34.7ml ic, 15
Beeh 1gC &2 THMT 12.9mg 16 16.5mg 2,
Lysozyme (X TH#fHT 0.68mg » 6 1.47 mg iifhin
Lise LinL, BRRAUE IgA ROMMZAGhE
o fo Ambroxol 5T fo T EFES MM L i
Pt 11 Blrk 6 UTHY 55% Thoteo ¥ fo Bk
1gG, /YWH IgA, Lysozyme Sk»iin LAERZ 11 64
R4 10 G (K 91%), 48U (9 36%). 6% (#955
%) THY, 1gC ROYMABEH TH - 720

2. Wgkh 1gG, HWE IgA, Lysozyme M [ 0

Ambroxol #EWEICHITBHE

Table 3 iz Ambroxol &I s\F 5k IgG,
SWH IgA, Lysoyme WEDONERR %, Fig.4 ot
DHB IR Lo Ambroxol 51z X b &k IgG #EE
(XFIGEC 39.0mg/dl A6 44.3mg/dl iz, Lysozyme
BETEET 2.51mg/dl 25 3.52mg/dl ML
o L L, WESFSUE IgA REOMMIZSh

1

Table 3 Concentrations of IgG, S-IgA and lysozyme in sputum
before and after administration of ambroxol

1sG S-IgA Lysozyme

No. (mg/dl) (mg/dl) (mg/dl)
Before After Before After Before After
1 39.8 43.1 247.3 231.0 2.95 5.76
2 28.4 2.7 176.3 116.0 1.61 0.31
3 31.0 422 192.4 200.3 3.89 2.62
4 16.3 25.3 190.0 202.8 1.99 1.90
5 164.0 137.6 358.7 287.0 3.64 4.8
6 71.8 9.2 119.0 125.4 2.34 12.53
7 46.2 53.0 288.1 213.7 2.84 3.16
8 13.6 24.8 256.4 224.3 2.83 4.27
9 1.6 5.3 2.1 12.1 0.82 1.00
10 3.7 6.1 3.3 35.0 2.25 113
11 12.2 25.1 4.2 4.4 2.45 1.88
X 39.0 4.3 176.2 153.8 2.51 3.52
Ta-1 46.3 40.3 109.5 92.3 0.87 3.40
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Fig.4 Concentrations of IgG,

S-IgA and lysoryme in sputum

before and after

administration of ambroxol (11 cases)
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Fig.5 Relationship between increasing rate of sputum and antibacterial agent in sputa

(11 cases)

Regression equation
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5 3:3
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4. Ambroxol HEMHIC 3V B Rk 1gG &X
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Table 4 i Ambroxol 5 Higkicts i H%H+H 1gG
& Albumin ¥ IVEZOROWERRY, Fig.6 ©
WSt 1gG & /Albumin &0 #B %, Fig.7 i IG
ROBMEL Albumin RO K & O WKL RL
oo Ambroxol 54z X hHkgksh 1gG f&/Albumin &
IXSIET 1.34 56 2.09 i L, Fig.6 iRtk
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Table 4 IgG, albumin and IgG/albumin before and after administration of ambroxol

o (x fo‘fw ( :}l;‘_",",;"z) 1gG/Albumin
Before After Before After Before After
1 571 594 830 754 0.81 0.82
2 1,518 1,554 2,132 1,280 0.56 1.20
3 881 1,063 1,396 1,750 0.60 0.60
4 1,043 1,162 850 846 1.14 1.34
5 3,841 4,214 4,310 4,788 0.97 0.87
6 4,842 6,718 4,163 3,950 1.14 1.78
7 924 847 1,468 1,074 0.61 0.79
8 248 611 451 697 0.56 0.88
9 42 208 41 87 1.00 2.41
10 57 95 97 110 0.59 0.86
n 220 1,069 32 93 6.78 11.41
x 1,290 1,649 1,434 1,403 1.34 2.09
Tor 1.593 2,013 1,535 1,566 1.82 3.4

Fig.6 Ratio of 1gG/Albumin in sputa before
and after administration of ambroxol (11
cases)
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Fig.7 Relationship between albumin and IgG
(11 cases)
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EFFECT OF AMBROXOL, AN EXPECTORANT, ON
ANTIBACTERIAL AGENTS IN SPUTUM

Tosniak1 YosHioA, Masasur Yamamoro, Mikio Tacuchi
and Kzizo Matsumoro

Department of Internal Medicine, Institute of Tropical Medicine,
Nagaseki University, Nagasaki

To verify the effect of ambroxol, an expectorant, which increases the amount of antibacterial agent
in sputum, we measured the concentration of IgG, secretory IgA snd lysozyme in sputum by laser
nephelometry in 11 patients with chronic respiratory tract infection before and after administration
of ambroxol. On average, the sputum volume increased from 31.5ml to 34.7 ml, 1gG from 12.9mg
to 16.5 mg and lysozyme from 0.68mg to 1.47 mg. The elevation of these parameters was noted in
10 out of 11 patients (91%) and 6 out of 11 patients (55%). The mean amount of secretory IgA in
sputum did not increase after administration of ambroxol, though secretory IgA increased in 4 out of
11 patients (36%). The increase in IgG was greater than that in sputum or albumin.

These results suggest that ambroxol promotes penetration of IgG into sputum from blood, stimulates
the production of IgG in the lungs and enhances the secretory function of the bronchial glands. On
the basis of our findings, we further suggest that ambroxol, by increasing the amount of antibacterial
agent in sputum, reinforces the defensive function of the airways against infection, and is clinically
igni in ination with




