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DIAZEPAM (Valium| is a derivative of --1,4,benzodiazepine. The first tran- 
quilizer of this series was chlordiazepoxide (Librium| Recent reports of the use 
of diazepam for preoperative sedation have indicated that the drug has the 
property of reducing anxiety without depressing circulation and respiration. 1-4 
Since the effect of diazepam on respiration has not been fully investigated, we 
have submitted it to quantitative assessment employing a modification of the 
rebreathing CO2-challenge technique of Eckenhoff, * which we have used for this 
purpose in previous studies. 6 

M~.raons ~D MAa'za~ 

A 9-liter Collins spirometer was used to calibrate a Wedge Spirometer.w The 
subject inhaled oxygen from and exhaled into the latter spirometer, which was 
initially filled with approximately 7 litres of oxygen. The endogenously produced 
CO2 accumulated since there was no CO2-absorber in this circuit. 

The CO2 concentration was monitored, the gas being sampled from the mouth- 
piece and returned to the bellows of the Wedge Spirometer. This spirometer 
produced an electrical voltage proportional to the tidal volume. COs mixtures in 
02, whose concentrations were known to the second decimal place, were used for 
calibrating a CO2 analyser.�82 Both the tidal volumes and the CO2 concentrations 
were continuously recorded on a direct-writing multi-channel recorder 
(Figure 1). 

Six healthy female volunteers underwent the tests. To ensure comparable 
drug response times, the intravenous route of administration was chosen. 

Diazepam was used at dose levels of 0.025 mg./kg. (1 subject), 0.04 mg./kg. 
(3 subjects), and 0.66 mg./kg. (4 subjects). Meperidine was given at a dose 
level of 0.5 mg./kg. (6 subjects) for comparison. 

End-expiratory Poe2 (P~.co2) was plotted against alveolar ventilation adjusted 
to BTPS and corrected for changes in dead space with hyperventflation 7 for 
each minute of the run. The line that best fitted the third, fourth, and fifth 
minute values of alveolar ventilation was drawn. An alveolar ventilation ratio 
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FICUsE 1. CO2-chaUenge technique-block circuit diagram. 

(VAB) which is 2.5 times the averaged pre-drug alveolar ventilation for the 
first minute was then used to intercept each of these lines. The intercept of the 
control period response curve was subtracted from the intercepts of the post-drug 
response curves. These values are indicative of shifts in the ventilatory response 
curves from the control period response curve. A positive sign is given for dis- 
placement to the right and indicates respiratory depression. A negative sign 
( displacement to the left) represents respiratory stimulation. 6 

Each challenge lasted 5 minutes or longer. These challenges were repeated 
at varying intervals up to 4 hours after injection of the drug unless the results 
indicated a return of ventilator), response to pre-drug levels. Values of approxi- 
mately 55 mm. Hg, equivalent to about 8 per cent CO2, were measured during 
the last minute of the runs. The minimum interval between successive tests on 
any one subject was three days. 

DISCUSSION OF ]~ESULTS 

This technique of the CO2-challenge method was chosen because it permitted 
continuous recording of increasing Pco2 levels in the body with minimal discom- 
fort on the part of an awake subject. 

The average displacement of P~.co2 was approximately ~ 8 ram. Hg at the 
20-minute test period after injection of meperidine. 

For diazepam, the average displacement of P~.co~ was never greater than 
-}- 3.5 mm. Hg at any test period-evcu at the highest dose level. The displace- 
ment values at each time interval after drug injection were averaged. These 
data were subjected to statistical analysis using Student's t Test. 

Determination of statistical signi~cance within 97.5 per cent con~dence limits 
indicated that diazepam produced no detectable respiratory depression at 
dose levels up to 0.066 mg./kg.; whereas a dose of 0.5 mg./kg, meperidine 
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resulted in depression ol the respiratory response to carbon dioxide up to one 
hour after drug injection (Table I). 

TABLE I 
DISPLACEMENT (IN MM. HG P~. co2) OF RESPIRATORY STIMULUS RESPONSE CURVES 

Diazepam* 
(0.04 mg./kg.) 

(0.06 mg./kg.) 

Meperidine 
(0.5 mg./kg.) 

Min. 20 60 120 180 240 

Mean 0.2 3.2 2.8 0.gt 3.2t 
~S.D.  0.2 4.6 1.9 - -  
Mean 2.0 3.5 3.3 3.1t 
~S.D.  3.9 4.2 7.4 - -  - -  

Mean 8.2~ 7.8~ 6.3 3.2 
-4- S.D. 4.4 5.3 5.4 3.7 

*0.025 mg./kg. (1 subject) not included. 
t2 subjects. 
:~Significantly decreased ( p <  0.025) from pre-drug. 

SUMMARY AND CONCLUSIONS 

Six heakhy adult female volunteers were used in the quantitative assessment 
of their respiratory responses following intravenous administration of meperi- 
dine and diazepam. A modified rebreathing COs-challenge technique of 
Eckenhoff e t  al., ~ previously reported, e was used for this purpose. 

The COs stimulus response curves obtained confirmed the respiratory depres- 
sant response following the use of 0.5 mg./kg, meperidine. Diazepam, at dose 
levels up to 0.066 mg./kg., produced no statistically significant respiratory response 
to carbon dioxide detectable by this method (p < 0.025). 

R~SUM~ 

Six adultes volontalres du sexe f~minin et en bonne sant~ ont servi ~t l'~valua- 
t.ion quantitative des r6actions respiratoires ~t la suite d'injection intraveinense 
de mdpdridine et de diazepam. On a utilisd ~t cet effet une technique modifide 
de Eckenhoff et coll., ddcrite antdrieurement. 

La courbe des rdponses obtenues par la stimulation du COs a conlkm6 que 
l'usage de 0.5 mg./kg, de mdpdridine produissait une ddpression respiratoire. Le 
diazeparn, ~t la dose de 0.066 mg./kg., n'a pas produit de rdponse de valeur 
statistique a la stimulation du COs en employant cette mdthode (p < 0.025). 
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