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females, following oral administration of chloroform.' 
Morphologic differences in  the kidneys of mice have 
been described for  normal males, normal females, eas-
trated males, testosterone-treated castrated rnales2 3* ' 
and for  testosterone-treated female^.^ The present 
report deals with the finding of a correlation betwcen 
kidney morphology and susceptibility to  chloroform 
necrosis. 

Sex differences in  the morphology of the mouse 
kidney have bcen clearly established only recently by 
Crabtree2 who showeii that the parietal layer of 'most 
of the Ro~vinan'scapsules in  female mice is omp posed 
entirely of squamous cells, while in  most of the cap-
sules in male mice it is composed partly o r  entirely 
of cuboidal cells similar to those of the proximal con-

neys of all 20 mice were fixed in Zeder-formol, dehy-
drated in  ethanol and embedded in paraffin. One 
kidney of each aniinal was sectioned transversely, and 
the other longitudinally. Sections were stained with 
hematoxylin and eosin and with 3Tallory's aniline 
blue. 

All glomeruli in  one section of each kidney were 
countcd and tabulated as  having squamous or  cuboidal 
cells, as described by Crabtrec. The total number of 
glomeruli counted in groups of five animals ranged 
from 976 to 1,179. The sunls of the two types of 
glomeruli in  all five animals of each group were ob-
tained and their proportions expressed as  per cent. 
are shown in Fig. 1. 
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mains low and closely approaches that  of normal 
feinale mice, but that when castrated male mice are  
treated with testosterone this value returns to near 
that of noranal males.' Selye" had earlier shown that 
treatment of female mice with large doses of testo-
sterone resulted in  increase of kidney weight, the 
presence of cuboidal cells lining Bowman's capsules 
and enlargement of cells of the convoluted tubules of 
the kidneys. Wicks6 has found that persistent and 
marked proteinuria is present in  males, while a trace 
or none is found in females of scvernl inbred strains 
of mice. I Ie  observed that the proteinuria gradually 
decreased following castration.-

I n  our experiment four groups of strain A mice 
were used: normal females, nornial males, castrated 
males and testosterone-treated castrated males. Five 
animals were used in each of the four  groups. Cas-
tration was performed under ether anesthesia through 
n mid-line abdominal incision when the males were 5 
weeks of age. Treatment with testosterone propionate 
was begun a t  10 weeks of age, 1mg in 0.25 cc of 
sesame oil being injected subcutaneously every other 
day for  a total of 1 0  injections. A t  13 weeks of age 
all animals were given 0.005 cc of a 12 per cent. solu--
tion of chloroform in olive oil per gram body weight 
by stomach tube. Twenty-four hours later 2 of 5 
testosterone-treated castrated males were dead and the 
remaining 3 and all 5 normal males were in  moribund 
condition. All animals remaining alive 24 hours after 
administration of chloroform were killed. Both kid-
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% OF BOWMAN'S CAPSULES LINED WlTH SQUAMOUS CELLS 

M OF BOWMAN'S CAPSULES LINED WlTH CUBOIDAL CELLS 

There was extensive necrosis of portions of the 
proximal and distal convoluted tubules i n  normal 
male and in testosterone-treated castrated male mice 
and no necrosis i n  female and i n  castrated male mice. 
No necrosis was observed in Bowman's capsules or in  
the upper portions of the proximal convoluted tubules. 

These observations with their correlations of mor-
phologic and physiologic differences raise some inter-
esting questions f o r  further experimentation. 1 1 0 ~ -
ever, no additional work along this line is  contem-
plated by the authors, and the results obtained are 
therefore briefly reported. 
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THE ACTIVITY OF PENICILLINS G AND 
X IN VITRO 

WELCH, Putnam, Randall and Herwick have re-
ported1 that ~ P Zvitro studies show penicillin X to be 

1 H. Welch, L. E. Putnam, W. H. Randall and R. P. 
Herwiok, Jo.ur. Am. Yed. Asn., 126: 1024, 1944. 
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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-


