
quired, by placing the respirometer on any 
commercial shaker or vibrator with adequate 
speed of motion. 

ExampZe of use. The adapted instrument 
was used to measure oxygen uptake of human 
gingiva obtained .by surgical excision ( 8 ) . 
Position of micrometer plunger a t  various 
time intervals and cumulative oxygen uptake 
a t  38'C are shown in Table I .  \Yet weight of 
the respiring sample was 7.28 mg or 0.223 nig 
nitrogen as determined by Kjeldahl nessleriza- 
tion. 

A Stern - K i r k M i c r o res pi r om e- 
ter was provided with a plunger adaptation 
which obviates the need of prior calibration of 
volumes of respiration and corn pensa t i o n 
chambers. By combining interchangeable 
plungers of different diameters with various 

S i r  111 IIZ crrjf. 

available capillary manometer tubes, the range 
of the instrument can be extended. Use of the 
instrument in measuring the oxygen uptake 
of human gingival tissue is described. 

1. Stern. H., Kirk, 1'. J.. Geiz. Phy.sioZ., 1948. v.31, 

2 .  Whterstein,  H., Hinchem. Z., 1912, v46, 440. 
.<. Scholandcr, P. F., R e v .  Sci. Insir.., 1942, v13, 3 2 .  
4. ----, ibid., 1919, ~ 2 0 ,  88.i. 
5 .  Wcnnesland, R.. in Manometric Techniques asd 

Related h4eihod.\ !or the Stirdy o f  Tissiru MetaholiJm, 
I-mbrcit. \V. IY., 13urris, K. H.. Stsufier. J .  F., Eds., 
11 inncapolis. I3urgcss Pul)., 191X. 

_7.<9. 

6. -. Scit'izce, 19.51, 1-1 14, 100. 
7 .  Gilmont, K.. A i z i z l .  Chei??., 1948, v20, 1109. 
8. Scnlcr, A. I)., Eilcr, J .  J ., Lee, K.-H , P H ~ c .  So(.. 

I<si,. HIOI..  ASD MKD., in press. 

Rcccivrd December 8. 1958. P.S.E.R.M., 1959, *\,loo. 

Reversal of Inhibitory Activity of Chlorproniazine by Calcium." (24679) 

Since the use of microorganisms has been a 
valuable aid in discovery of new and the elu- 
cidation of known metabolic reactions. a 
program has been initiated in  which bacteria 
were used to obtain information as to possible 
mode of action of various drugs affecting the 
central nervous system. The present report 
concerns inhibition of growth of E .  coli 1);- 
chlorpromazine. a '*tranquilizer." and its re- 
versal by calcium. 

Ncthods .  Zf. ioli A.'I'.C*.t'. 49723 was 
maintained and the inoculum prepared essen- 
tially by a previously described method( 1 ) . 
A11 assays were performed a t  37" for 1 7  hours 
in final volume of 10 ml, using I)unn's( 1 )  
modification of Anderson's salts. ammonium 
chloride and glucose medium ( 2 ) . 

Results. -4s shown in Fig. 1 ,  0.075 pmole 
of chlorpromazine/ml of medium produces 
50% inhibition of maximum growth of this or- 
ganism, whereas 0.14 pmole of promazine. a 

* This study was suppcrted in part by Nat .  Cancer 
Inst. 

less active "tranquilizer" for humans, is neces- 
sary for 50% inhibition of growth. Since 
these 2 drugs also possess antihistaminic ac- 
tivity, tripelennamine ( a  commonly used anti- 
histaminic) was tested and fouvd devoid of 
significant inhibitory activity under our con- 
di tions. 

I'arious compounds, either metabolites simi- 
lar in structure, neurohumoral agents or sub- 
stituents of coenzymes, when used in concen- 
trations that a l m e  were not inhibitory for 
this strain of E.  coli, did not reverse inhibi- 
tory activity of chlorpromazine or promazine. 
Kxamples of such compounds are histamine, 
histidine, acetylcholine, epinephrine, norepine- 
phrine, 5-hydroxy-tryptamine, nicotinic acid, 
nicotinamide, thiamine, riboflavin, biotin, py- 
ridoxine, pyridoxal phosphate, or pyridoxa- 
mine. 

Calcium-d-pantothenate, however, reversed 
the inhibitory activity of chlorpromazine. 
Since the amount of pantothenate required for 
reversal was greater than that expected to be 
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FIG. 1. liifluciice of chlorpromazinc, promazine or 
tripelennamiiic on 17-hr growth of E. coli #9723. 
Chlorpromazine ( 0  *), promazine (----), tri- 

TABLE I. Reversal of Inhibitory Activity of 
Chlorpromazine by Calcium-d-pantothcnate, Gal- 

cium Chloride or Calcium Acetate. 

,-- Supplements ’-\ 

Chlorpro- supple- d-panto- Ca. Ca. 
mazine meiit thcnate chloride acetate 

,--pnioles/m17 -Photometric density*- 

pelennamine (- >. 

Anit of Calciuni- 

. 0 

.1 

.1 

.1 

.1 

. 1  

.I 

.1 

.o 

.o 

.o 

.o 

.o 

.o 

.O 

.O 

.1 

.2 

.3 

.4 

.5 

.6 

.1 

.2 

.3 

.4 

.5 

.6 

.299 
,008 
.030 
.174 
.200 
2 3 4  
.2G5 
2 8 1  
.310 
.299 
.308 
.309 
.306 
.3OG 

.299 

.008 

.040 

.156 

.204 

.238 

.270 

.273 

.301 

.303 

.304 
,305 
.310 
.303 

.299 
,008 
.038 
.192 
.215 
,244 
.267 
2 7 2  
.301 
-310 
.304 
.308 
.311 
3 0 3  

~~ 

Test organism, E. coli #9723, incubated for 17 hr 
at 37”. 

* A measure of culturc turbidity. Photometric 
density = 2 -log G where G equals galvanometer 
reading of Evelyn Photoelectric Colorirneter. 

necessary for catalytic purposes, i t  was 
thought that reversal of the inhibitory activ- 
ity of chlorpromazine might be due to the cal- 
cium ion rather than the pantothenate moiety. 
The reversing activity of calcium-d-pantothe- 
nate was compared with that of calcium chlor- 
ide or calcium acetate. Table I shows that 
calcium in the form of calcium-d-pantothen- 
ate, calcium chloride, or calcium acetate re- 
verses the inhibitory activity of chlorproma- 
zine. Sodium chloride or sodium acetate is 
unable to reverse inhibitory activity of chlor- 
promazine. 

It is of interest to note that chlorpromazine 
is twice as active as promazine as an inhibitor 
of this organism and that the former is twice 
as potent as the latter as an ataractic in hu- 
mans. Woolley has recently shown that the 
muscle contracting activity of S-hydroxy- 
tryptamine is associated with a change in per- 
meability of the muscle cell to calcium ions 
( 3 ) .  It would be of interest to investigate 
the relationship between chlorpromazine and 
permeability of mammalian cell membranes to 
calcium to elucidate the mode of action of 
this “tranquilizer” in humans. 

Summary. Chlorpromazine inhibits growth 
of E .  coli 9723. Various compounds, either 
metabolites similar in structure, neurohumoral 
agents or substituents of coenzymes, do not 
reverse inhibitory activity of this “tranqui- 
lizer.” Calcium in the form of calcium-d-pan- 
tothenate, calcium chloride or calcium acetate 
reverses the inhibitory activity of chlorpro- 
mazine. 
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