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Evaluation of Effects of Central Antitussives on Cough Motion by New Method in Guinea Pig
YSadanori Kawamoto, ?Motomu Tanaka, ”Yoshio Sakamoto (Pulmonary Division, Second Department of Internal
Medicine”, Department of Pharmacology?, Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495, Japan)

The present study was conducted to evaluate the effects of dextromethorphan and codeine on the elements of the
coughing motion under the condition of upper respiratory inflammation. Coughs were induced by microinjection
of citric acid into the upper trachea of conscious and unrestrained guinea pig. Cough numbers were counted and
cough expiratory peak flows, expiration time and inspiratory peak flows were measured by a one-chambered whole
body plethysmograph. The percent inhibitions of the values by intraperitoneal administration of the antitussives
were assessed. Cough numbers were reduced by both drugs. But cough expiratory peak flows were reduced
more effectively by administration of dextromethorphan. Cough expiration time and inspiratory peak flow were
not affected significantly by either dextromethorphan or codeine. These results suggest that there are differences
between dextromethorphan and codeine in terms of effects to cough pattern generator. It would be important to
assess the percent inhibition of cough expiratory peak flow as well as those of cough numbers when evaluating the
efficiency of an antitussive.
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Fig. 1. Characteristics of coughs elicited by intratracheal
microinjection of citric acid. Number of coughs (<) and
cough expiratory peak flows ([]) were changed by various
dose of injections (0.2~1.5 mg) of citric acid (n=6; A) or by
everyday injections of 1.5mg citric acid for four days (n=6; B).
* :Significantly different from the value of 0.2mg citric acid; P
<0.05.



SR DR UG 5 v 133

Fetn X O EPHSmmE TCOXERKT, MEEZTAT
Wiz,

75 mg/mlDPEED 7 TV TR L 2R D, %0
SR S A OED 14 %#Fig. 21 L. T+ A
l~ O A MUVT 7 2% 60 mg/kg BRENIRS LizE)L
T bTIE, HLEOROFHE (Fig. 2A) &L T
DR KMEHREOAME F LI2IE (Fig. 2B) Hi4
NcERd 5N,
ATFAVERETFA PO AMVT 7 2% 30
mg/kg, & 2WIZEEENBIEKZRENRS Lk
D, ORI & WD K& O 2 2 Fig. 3ic
R, VI UVEEREEX, 0.2 mg Hh51.5 mg OfiipH
THat L. 7 ViE% 1.5 mg w5 LK, a757A4
IO EIEL OISR P BIEK & Ll LT =
Icm < (Fig. 3A, P=0.025), 7A@ X LT 7V
EUAB) FNR R TR (DL IR s gV s I UM =]
S Eh o 7z, (Fig. 3B, P=0.041).
ATAVERETFAINBANLVT 7 27 30
mg/kg % 721360 mg/kg, H 2 WVIZFEHNEIEKZ
HEWENIR G LTz 60, ORI E O K

V)

Sound 0
-1

1000
Airflow 0

-1000
(ml/sec)

Isec

irflow 0 b
-1000

(ml/sec)

1sec

Fig. 2. Patterns of cough sound and airflow of cough elicited
by intratracheal microinjection of 1.5 mg citric acid. The regular
patterns of them (A) appeared to be changed into the patterns
of B which were certainly obtained following intraperitoneal
administration of dextromethorphan (60 mg/kg ).
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Fig. 3. Effect of intraperitoneal administration of codeine
(n=9~11; <), dextromethorphan (n=9~11; []) and saline
(n=8; /\) on cough numbers (A) and cough expiratory peak
flow (B). Cough were elicited by intratracheal microinjection
of various doses (0.2~1.5 mg) of citric acid. The dose of the
antitussives was 30 mg/kg. *: Significantly different from the
value of saline. * > : Significantly different from the value of
codeine ; P<0.05.
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Table. %Inhibitions of cough numbers, cough expiratory peak flow, cough expiration time and cough inspiratory
peak flow by the antitussives or saline. Coughs were elicited by intratracheal microinjection of 1.5 mg citric acid.
The antitussives were administrated intraperitonealy at two doses (30 and 60 mg/kg).

Codeine Dextromethorphan Saline
30mg/kg ip. 60mg/kg ip. 30mg/kg ip. 60mg/kg ip.
n=11 n=10 n=11 n=11 n=9
Number of coughs 18.93+11.09 * 72.88+25.95 % 2.97%6.69 42.53+t16.16 % -18.941+10.38
Cough expiratory peak flow  -20.63+11.23 -14.58£1.92 * 7.82E7.88% x  18.47k8.87% %  7.09%£523
Cough expiration time -0.26£5.24 2.32+8.85 -9.09+3.66 -7.22+8.51 -1.22+7.04
Cough inspiratory peak flow 5.86%+7.82 11.541+6.86 -3.86£12.28 8.491+8.90 -5.19+5.42

Value are means £ SEM. * : Significantly different from the value of saline. * *:
Significantly different from the value of codeine; P < 0.05.
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Fig. 4. Effect of the antitussives in every range of cough expiratory peak flow. Codeine (n=10; A) and dextromethorphan
(n=11; B) were administrated intraperitonealy at dose of 60 mg/kg. Coughs were elicited by intratracheal microinjection of
1.5 mg citric acid. Cough expiratory peak flow was divided and the width of every range was 200 ml/sec. The cough numbers
after administration of antitussive (hatched bar) were compared with those before administration (open bar) in every range. > :
Significantly different from control; P<<0.05.
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