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xnore effective than coiiimercial peuicillin against a 
strain of Klebsiella pneumoniae type A and a strain 
of Bacillus cereus. No difference in effect could be 
shown, however, on four  strains of Staphylococcus 
aureus. The same authors1 have shown penicillin X 
to be Inore effective in  protecting mice against type I 
dneumococci and in the treatment of gonorrhea in  
huxnans. 

This report shows the concentration of penicillin G 
axd penicillin X in units and microgranls per ml nec- 
essary to inhibit the growth of strains of the follow- 
ing organisms: Staphylococcus aureus, Bacillus sub-
tilia, types I, I1 and I11 pneumococci, groups A, U 
and D streptococci, E~gsipkeloth,rix rhusipathioa and 
Eachericlaia coli. 

Experimerttal: A chloroform-extracted calcium salt 
of penicillin, 1,050 units per nigm, was used through- 
out fo r  determining the activity of penicillin G. Two 
crystalline sodiun~ salts of penicillin X,2 846 units 
and 990 units per mgm, respectively, were used for  
comparative purposes. Sterile penicillin solutions 
were obtained by filtration through Seitz filters. 
Serial dilutions of penicillin were made with sterile 
A.C. or brain-heart-infusion broth (Difco). The cul- 
tures to be tested for  the activity of pen'icillins G and 
X were grown in A.C. or brain-heart-infusion broth 
in  a 37' C water bath fo r  about 3 hours, or until 
they had reached the logarithmic growth phase. One 
xnilliliter of a one to ten dilution of the culture was 
then inoculated into 1-ml volumes of the serial dilu- 
tions of penicillin. These experimental cultures were 
incubated a t  30' C for  18  hours. The results are 
recorded as the lowest concentration of penicillin G 
or X that prevented the visual appearance of growth 
a t  the end of 18 hours' incubation. R ~ s l ~ l t s :The 
first column of Table 1shows the number of organ- 

TABLE 1 

UNITS O F  PENICILLIN TOPEEM L  INHIBIT GROWTH 

Staphylococcus aurcus-
NRR1,-313 . .. . . . . . . 1.4 .0625 .0625 1.0 

Bacillus subtilis-3R9675 
Pneumococcus Type I 

( S V I )  . . . . . . .. . . . . .
Pnuumy~occuuType I1 . 

" 111.
Stre~to$occus Grqpp D . 

6 '  7 .  

1.3 .0982 .0982 1.0 

L A .  

Brysiphelothrta, rhusi- 
oathiae . . . . . . . . . . .. 

Escherichiu coli . .. . . . 

*Mean values for 7 trials carried out on different dxgs. 

2 The sodium salt of penicillin X used in these experi- 
ments was prepared by E. F. Williams, of the Physics 
Research and Testing Division of these laboratories. 

isltis in l~lillions per  ml, as indicated by plate counts, 
a t  zero time. Columns 2 and 3 show the concentra- 
tion of penicillin G or  X in units per ml of medium 
required to inhibit visible growth for  a period of 18  
hours' incubation a t  30' C. Table 2 shows the con- 

Sta l~ylococcusaureus-
& ~ ~ - 3 1 3. . . .. . . . . . . . . . . . 

Bacillus subtilis-3R9675 .. . . 
Pneumococcus Tyge IJSVI)  . .. 

- . . . . . . . . 
" A . .. . . . . . 

Eryeiphelothrim rhudipathiue . . 
Escherichia coli .. . . . . . . . . . .. 

* Culculuted on the busiv of 1 8 5 0  unitu/mgm for pure 
penicillin G a11d 1,000 units/mgm Tor pure penicillin X. 

centration of penicillin G or X i n  micrograms of 
penicillin per xnl required to inhibit the appearance 
of visible growth. The final columns in Tables 1 and 
2 show the comparative activity of penicillins G and 
X, as expressed by the ratio of the units or micro-
grams of penicillin G to penicillin X to inhibit growth. 

Discussion: I n  agreement with Welch et a1.l peni-
cillin G and X appear  equally effective on a unit basis 
in inhibiting the growth of Xtaphylococcus atweus; 
likewise, both penicillins are equally effective against 
the strain of Bacillzts subtilis used. On a weight 
basis, however, penicillin G is more effective than 
penicillin X on the strains of these two organisms 
used in this study. 

F o r  the rcmaining organisnls tested, penicillin X iu 
more effective both on a unit and on a weight basis 
than is pcnicillin G i n  inhibiting growth in vitro. 
Depending on the organisms tested, 2 to 3 times more 
penicillin G than penicillin X is required on a unit 
basis to inhibit visible growth, while on a weight basis 
1.2 to 2 times more G than X is necessary. 

Surnmarg: The data presented indicate that peni- 
cillin X is more effective than penicillin G against 
a nurriber of diffcrcnt organisms. 
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THE SPECIFICITY OF T H E  XANTHYDROL- 
PYRIDINE REACTION FOR 2, 2 BIS (p 
CHLOROPHENYL) 1,1,1 TRICHLORO-

ETHANE (DDT) 
STIFF and Castillol reported a new sensitive colori- 

111etric test fo r  2,2 bis (p-chlorophcnyl) 1,1,1trichloro-



SEPTEMBER 21, 1945 SCIENCE 305 

ethane (DI)T) based upon the formation of a red color 
by heating DDT with anhydrous pyridine solution 
containing xanthydrol and solid KOH. The reaction 
is sensitive to as  little as  1 0  micrograms and is quan- 
titative within the range of 10-240 micrograms of 
DDT. -No mention was made of the specificity of 
this reaction. 

I n  view of the studies on tho metabolism of DDT 
and its analogues which are  being carried out i n  this 
laboratory it  is of interest to  examine the behavior 
of the various analogues and derivatives of DDT 
towards Stiff and Castillo's new reaction. The results 
of the test applied to eighteen compounds are shown 
in Table 1. 

TABLE 1 


THE KEACTION OR I)DT, ANDITS DERIVATIVES ANALOQUES 
W I T H  XANTHYDKOL-PPBIDINE; THE ABSORPTION 


M A X I M A  AND ~ X T I N C T I O N~ O E A R I C I E N T S  

OR THE I'OSITIVE REACTIONS 


Compound 

* Compound No. 14 gave n dirty reddish violet color with 
bluish fluorescence. 

t Coml,ound No. 15 gave a reddish violet color and theu 
a precipitate of brownish red. 

EXPERIMENTAL 

The compounds2 used in Table 1were weighed on 
the basis of 5.65 x moles per  5 cc of anhydrous 
ethcr. Five cc of each solution were pipetted into 
individual test tubes 1 6  x 150 mm, and the colorimetric 
reaction as  described by StiE and Castillo was carried 
out on each tube in  duplicate after evaporation of 
the ether. As pointed out by these authors, the 
presence of water and moisture has a n  inhibiting 
effect on color formation. We found this to be true, 

1 H. A. Stiff and J. C. Castillo, SCIENCE, 101: 440, 
1945. 

2 Compounds Nos. 1, 2, 3 and 13 were kindly furnished 
by Dr. Ii. L. J. Haller, of the Department of Agriculture. 
Compound No. 18 was obtained from Eastman Kodak 
Company. Compounds Nos. 16 and 17 were supplied by
Dr. T. R. Sweeney of this laboratory. The rest of the 
compounds were synthesized by one of us (N.E.S.) fol-
lowing published material. 

especially on hot humid days. Consistent results 
were obtained, however, by the introduction of a 
pellet of K O H  to the tube containing 2 cc of the 
reagent and 4 cc of pyridine during the heating and 
developn~ent of color. The visible absorption curves 
of those compounds giving a positive reaction were 
obtained in a Colerilan Spectrophotorileter Model 11 
with a n  effective width of 35 mp. The extinction 
coefficient a t  500 mb of each of the various com-
pounds were calculated from absorption measure-
ments made in the same instrument in 1 cm thick 
absorption cells. The concentration of each com-
pound in the reaction was such that light transmitted 
under this condition was approximately 50 per cent. 
of the incident light. 

From the data in  Table 1 i t  is seen that all com- 
pounds giving a positive reaction contain aliphatic 
halogen. Compounds having the structure > CHCX, 
or > C = CY, (X = C1 or  B r )  in all likelihood would 
give a positive reaction. On a molar concentration 
the strongest colors i n  descending order are  Com-
pounds (4), (I),(2) and (11). With the exception 
of conipounds (4) subbtitution of the C1 i n  the para 
position i n  DDT by other groups decreases the color 
intensity. Likewise the substitution of B r  in the side 
chain decreases the color intensity. The complete 
removal of the halogen from the aliphatic par t  of the 
molecule renders the corupound negative in the reac- 
tion. 

I n  view of these observations made on eighteen 
compounds the xanthydrol-pyridine reaction has no 
specificity for DDT. 

SUMMARY 

The Stiff and Castillo colorinletric test f o r  DDT 
was extended to eighteen analogues and derivatives 
of DDT. The absorption maxi~na and extinction eo- 
efficients of the colored reactions mere also obtained. 
The test is not specific fo r  DDT. Of the compounds 
tested, the reaction was given by those having thc 
3tructure > CHCX, or > C= CX,. 
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PHYSIOLOGICAL EVIDENCE OF A SITE OF 
ACTION OF DDT IN A N  INSECT 

WEEN DDT (1-trichloro-2,2-bis (p-chlorophenyl) 
ethane) solution1 is injected into a roach, Periptafieta 

1 The following definitions apply to this paper: DDT 
solution, a high concentration (ca. 10 per cent.) of DDT 
iu corn oil. Kicotine sol~ition, a high concentration (ca. 


