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for its presence, and the methods for its 
quantitative estimation. The quantitative es- 
timation is illustrated in a majority of the 
cases by an example, so that the student can 
not go astray. Perhaps in  some of these 
cases the calculations could have been 
omitted, for many are so simple that any one 
who could understand the directions should 
be able to calculate percentage, etc., but i t  is 
better to err in being too cxplicit rathcr than 
be too obtuse. 

The literature has been well reviewed, but, 
unfortunately, the boolr: contains no author in- 
dcx, so that the numcrous author citations 
lose a very considerable part of thcir value. 
I t  is to bc hoped that this fcaturc will be 
remedied in a sccond edition. 

The book is well printctl on good paper, and 
is remarkably frec from typographical errors. 
It should provc a useful volume to the aver-
age chemist, and invaluable to the plant 
physiologist or the teacher of plant chemistry, 
both as a reference book and as a text-book. 
Needless to add i t  should bc in every chemical 
library. Boss AIKRNGORTNER 

SPECIAL ABTICLES 

T H E  ORCAiiIZdTION OF TIIE CELL M'ITII IZESPICCT 

TO PERMEABI1,ITY 

INs t ~ ~ d i c son permeability i t  is assumcd 
that we nccd consitler but onc surfacc, namcly, 
the outer " plasma membrane." It seems de- 
sirable to bmpliasize that the problem rcally 
involves a varicty of surfaces' the permcabil- 
ity of which may be dccidcdly different. 

Good illustrations of this may be found in 
many kinds of plant cells. A vcry favorable 
object for investigation is afforded by the 
marine alga Griflithsia. Within the cell wall 
is a thin layer of protoplasnl which surrounds 
a large ccntral vacuole. The protoplasm 
therefore forms a sack which is filled with 
liquid. It is capable of expanding or con-
tracting as watcr is taken ixp or withdrawn 
by osmotic exchangc. 

'The term surface is preferred, since a semi-
permeable surface may exist where there i g  no 
definite membrane. 

If  these cells be placed in  hypertonic sea 
water water is withdrawn fro111 thc cclls and 
the protoplasmic sack contracts : on replacing 
the cells in sea water the sack expands to its 
origiilal size. If in place of hypertonic sea 
watcr we use hypertonic NI1,Cl the sack like- 
wise contracts, but the inner wall of the sack 
contracts a great deal more than its outer 
wall. The space between the two surfaccs 
which is nornlally very small may increase 
until in places i t  equals one third of the 
length of thc ccll. 

There are, therefore, two surfaces, thc outer 
surface of the protoplasm ("plasma mem-
brane ") and the inner surface (vacuole wall) 
which do riot act alike with respect to pcr-
rneability. The interpretation of their bc-
liavior may be twofold. I n  tho first place, the 
outcr surface ruay be regarded as morc pcr-
meable to NI-I,Ol than the inner. Thc salt 
would thcrelorc causc the outcr surface to 
contract less than the inncr since i t  is well 
known that the more freely a substanrc pcuc- 
trates the loss is its plasnlolyzirlg powcr. 

On the other hand, wc may have to do with 
an alteration of pcrmeability produced by the 
NH,Cl. If the NZT+Cl produces an inercasc 
of pcrmeability it nray cause a contraction 
by what has hcen called false plasinolysi~.~ 
If the falsc plaaniolysis of the inner surfacc 
is grcatcr than that of the outcr the effect 
which we have witnessed may result. 

I t  is of course quitc possible that both of 
thcsc interprciations are correct and that wc 
havc both true airtl false plasrnolysis con-
tributing to the result. The writcT is inclillcd 
to think that this is the case. 

By lowering the conceniration of the NE1,Cl 
we can proclucc a marked contraction of the 
inner surface whilc the o ~ k r  still rctains its 
full turgidity and shows no sign of contrac-
tion. This is most strikingly shown where a 
living cell atljoins a dead one. Thc turgidity 
of the living ccll causcs its end wall to bulge 
into the deatl cell. As soon as the living cell 
loses its turgidity the end wall ccascs to bulge 
and becomes nearly flat. I t  is therefore easy 
to determine whether the cell is turgid or not. 

Cf. Bot. Bcwette, 46: 63, 1908; 55 : 446, 1913. 
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Further experiments show clearly that false 
plasmolysis plays a part in this process, for 
hypotonic solutions or even tap water or dis- 
tilled water may produce a contraction of the 
inner surface while the turgidity of the outer 
surface is maintained. 

The chromatophores are numerous and lie 
embedded between the inner and outer sur-
faces of the protoplasmic sack. They contain 
chlorophyll and likewise a red pigment which 
is soluble in water. The red pigment is 
unable to escape from the chromatophore into 
the protoplasm under normal conditions be-
cause the surface of the chromatophore is 
impermeable to it. When the separation of 
the inner and outer surfaces of the protoplasm 
reaches a certain point the surface of the 
chromatophores usually becomes permeable to 
the red pigment so that  i t  diffuses out. The 
cells then present a very striking appearance. 
The contracted vacuole remains colorless while 
all the space between the inner and outer sur- 
faces of the protoplasm becomes deep red. 
The red pigment can not escape through the 
outer surface, nor can i t  pass through the 
inner surface into the vacuole. The cell may 
remain in this condition for an hour or two. 
Finally the red color begins quite suddenly to 
diEuse through both the protoplasmic sur-
faces. 

The nuclei behave as though their surfaces 
were impermeable t o  the red pigment a t  the 
start, but they appear to become permeable to 
it soon after it begins to diffuse out from the 
chromatophores. 

The cell wall which encloses the protoplasm 
is  freely permeable to the red pigment and to 
salts a t  all times, but is quite impermeable to  
many other substances. 

Similar effects have been observed in  a 
variety of other cells. 

Whether these effects are due to true or to 
false plasmolysis or to a combination of both, 
i t  is evident that the various kinds of surfaces 
(i. e., the inner and outer protoplasmic sur-
faces, and those of the chromatophores, of the 
nuclei and the cell walls) can be proven to  
differ greatly in  their behavior with respect 
to permeability. 

The term differential permeabiliky may be 
suggested as an appropriate designation of 
these phenomena. 

The conception of differential permeability 
may perhaps be extended to surfaces other 
than those described here. Since the proto- 
plasm is composed of a variety of structures 
(down to those which are ultramicroscopic) 
and each of these has a surface i t  is quite 
possible that many kinds of semi-permeable 
surfaces exist within the cell. 
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Observations upolt the Bacteriology of the Balti- 
more City Water in  Relation to the Typhoid 
Fever Present, and the Efec t  of the Hypochlo- 
rite Treatment: WILLIAMW. FORD and ERNEST 
N. WATSON. 
Since October, 1910, up to the present time 

(December, 1912), a period of a little over two 
years, it  has been possible for us to follow the 
bacteriological condition of the Baltimore city 
water by systematic examinations (weekly)-ex- 
cepting for a brief period in the summer of 1911. 
These examinations have been of the nature of the 
bacterial count, the determination of the number 
of fermenting organisms present by means of the 
Smith tube, the isolation and determination of the 
various species present. The purpose of this work 
was (1) to determine the relation, if any, between 
the extent of the pollution and the amount of 
typhoid fever in the city, (2) t~ determine the 
seasonal variations in the bacterial content of the 
water and ( 3 )  to ascertain the effect of alum and 
hypochlorite of lime upon the city drinking water, 
as regards the bacterial content and later the 
effect of the purity or pollution of the water under 
these conditions upon the amount of typhoid fever 
in the city. It was found that in 1910 and 1911 
there was a striking relation between the period 
of summer and fall pollution of the water and the 
summer rise in the amount of typhoid fever. The 
number of organisms in the water at this time 
ranged from 1,000 to 5,000 per cubic centimeter, 
and fermentation took place in 1/10 to 1/100 c.c. 


