
of potassiiini adniinistererl in these eslwri- 
iiients proved to he marginally adequate. 
which may have maskt4 any vffec't the pitical 
may have exerted. IVurtman ot d ( 5 )  re- 
ported a slight increase in potassium escre- 
tion in pinealectomized rats. They did not 
control potassium intake. however. 

The concentration of plasma sodiuni in 
pinealectomized rats appeared to be slightly 
elevated (to 149 meq.J1 compared with 142 
meq. 1)  but no differences in plasma potas- 
sium levels were noted. Yamada(6) found 
no change in plasma sodium or potassiuni 
levels after pinealectomy and ablation of the 
habenular nucleus. 

In these experiments the pinealectomized 
rats retained close to 180 peg. per day more 
sodium than the control groups while adre- 
nalectomized rats lost about 180 peq. per day 
more than the control groups. These results 
strongly suggest that the pineal gland has an 
influence on the regulation of body sodium. 

Summary. 1. Pinealectomized rats re- 
tained more sodium than sham-operated or 

iinoperated control rats. 2.  The amount of 
.sodiitm retained by adrenalectomized-pineal- 
cbc*toniizerl rats was not different from that re- 
tained by atlrenalectomized rats. 3. No ef- 
fect o f  the pineal gland on potassium reten- 
tion was observed in these experiments. 4. It 
was concluded that the pineal gland may 
elaborate a hormone which causes loss of so- 
dium and evidence is presented to suggest 
that it acts via the adrenal gland. 

The authors wish to express their gratitude to 
X r .  Xicholas M .  Panagiotis for his assistance in 
carrying out these experiments. 
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Influence of Sex and Hair Growth Cycle on Lipid Composition of Mouse 
Epidermis.' (27213) 

Recent evidence indicates that the lipid 
(phospholipid. neutral lipid. cholesterol, cho- 
lesterol esters. and triglyceride fractions ) 
composition of epidermis of Swiss female mice 
a t  the 12th (anagen 11) ard  22nd (telogen) 
days of the hair growth cycle does not differ 
appreciably( 1) .  The epidermis of the 2nd 
to the 5th day (nnegen I to anagen TTI) of 
the cycle is several times thicker than that 
on the 12th to the 22rd days of the cycle(2). 
This pronounced increase in epidermal thick- 
ness is associated with some interesting 
chemical changes. For example Carruthers 
et aZ.(3) showed that the activity of cyto- 
chrome oxidase at  the 4th day of the cycle is 

*Aided in part by grant from Nat. Cancer Inst.. 
-________I _ _  - . 

U .S.P .H .S. 

twice that of the 12th and 22nd days, and 
appears to be related to cell division. Also 
Griesemer(4) has shown that the activity of 
cy tochrome oxidase, succinic dehydrogenase 
and ribnucleic acid content of the epidermis 
of the 4th day of the cycle of the rat are sig- 
nificantly higher than at  6 days jteIogen). 
Sex also appears to play a role in the lipid 
composition of mouse epidermis since me- 
t hylcholanthrene (MC) treated male epider- 
mis has a much higher cholesterol content 
than similarly treated female epidermis( 5 ) .  
These differences in enzyme activity and 
lipid composition prompted an investigation 
of the lipids of the epidermis a t  3 distinctly 
different stages of the hair growth cycle, the 
results to which are reported here. 
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Mrtlznds. Hair growth was initiztlcrl in 
young Swiss mice (2-4 months wf ape) hy 
plucking of quiescent (telogen) hair from the 
entire dorsum of each mouse(6). Skin sam- 
ples 09 the entire plucked area were obtained 
from mice killed by cervical dislocation an 
the 4th, 12th and 22nd days following pluck- 
ing. The epidermis was separated from the 
dermis a t  50°C by the procedure of Baum- 
berger et aL(7). Total lipid of the epider- 
mis was extracted as previously described( 1, 
5)  and the phospholipid fraction was sepa- 
rated from the neutral lipids with acetone 
(8 ) .  Silicic acid chromatography was em- 
ployed to separate the neutral lipid fraction 
into cholesterol esters, triglycerides and cho- 
lesterol (9).  

Results and discussiori. The total lipid con- 
tent of male epidermis of the 4th day 
is considerably lower (6.2%) than that of 
the 12th day (10.4%) and 22nd day 
(13.2 %) of the cycle (Table I) whereas the 
"/o phospholipid is highest in the epidermis 
on the 4th day cf the cycle (43.5) and lorwest 
on the 22nd day epidermis ( 19.8). ,4 similar 
situation exists in female epidermis with re- 
spect to total lipid and phospholipid at vari- 
ous stages of the hair growth cycle. However, 
there is twice as much total lipid and about 
half as much phospholipid in the female epi- 
dermis as in the male epidermis a t  any com- 
parable stage of the hair growth cycle. MC 
treated male epidermis has a high phospho- 
lipid and a low total lipid content whereas 
illC treated female epidermis has levels af 
phospholipid and total lipid about the same 
as that of 4th day female epidermis. The 
water content of the epidermis of both sexes 
a t  different stages of the hair growth cycle is 
nearly the same except for the 12th and 22nd 
days of female epidermis which have a some- 
what lower water content than the other epi- 
der mises . 

Further work is required to explain the 
significant difference between total and phos- 
pholipid content af epidermis as related to 
the day olf the hair growth cycle. It is pos- 
sible that the high phospholipid and low t+ 
tal lipid content of 4th day epidermis may 
be associated with cell division at  a time of 
maximum epidermis thickness. This assump- 

Totill 
Day of cycle lipid, Phospholipid, Water, 

and sex %t %1: %§ 

6.2 .1 43.5 f: 3.3 
10.4 k 1 . 4  26.5 f: 4.1 

13.2 f .3 19.8 & 2.4 
6.8 f .8 30.4 & 5.1 

12.0 & .4 

19.2 2 1 . 6  15.5 -+. 2.6 
23.6 k1 .2  11.8 -+. 1.2 

13.2 2 1 . 6  15.5 -+. 2.0 

12.6 2 .5 20.8 2 1.3 

3.3 .1 50.3 2 3.3 

18.8 f: 2 

61.2 f .ci 
61.4 f: l . 7  

59.1 (2) 
63.2 f: 1.4 

61.5 2 1.6 

54.1 k 2.7 
53.7 2 3.4 

60.9 f: 1..1 

62.6 2 1.7 

80.0 -+. .s 

(4) 

( 5 )  

( 5 )  

(6) 

* Epidermis from 50 to 100 mice pooled for ea,ch 

t Expressed as 70 of wet wt of tissue. 
$ Expressed as % of total lipid. 
$ Expressed as 
Wet wt of tissue-(loss of H20 + extractable lipid) 

analysis. 

Wet wt tissue 
No. of samples analyzed indicated in parentheses. 
Portions of this table taken from data previously 

published( 5).  

tion is in line with the high phospholipid mn- 
tent of hyperplastic (MC treated) epidermis 
of both sexes (Table I), and particularly with 
that of squamous cell carcinomas (Sq. Ca.) 
in which many cells are dividing. 

The neutral lipid components oi epidermis 
a t  various days of the hair growth cycle 
showed interesting differences in that 4th day 
male epidermis has a cholesterol content 
(27%) four times greater than that found in 
12th and 22nd day male or 4th day female 
epidermis (Table 11). Also the triglyceride 
content of 4th day male epidermis is very 
low (22.4%), but there is a large amount 
(49%) of lipid material eluted from the 
silicic acid with the cholesterol1 esters. Part 
of the difference found in lipid composition 
between the 4th day male epidermis and that 
of the others is due to the fact that only about 
70% of the lipid material of the 4th day male 
epidermis could be eluted from the silicic 
acid column whereas with the lipid mkrial 
of the other epidermises chrornntographed, 
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( 'lIOlt4!4 t t*ro1 wtt*rs t 'I'riglyverides t (Iholesterol t 

Cholesterol FA83 

'+ E1)iClcrniis from 50 to  100 mice poolctl for c w h  aiidysis. 
t Results expressed a.; % of these lil&Is cbluted from coliimii following chromatography of 

$ 7% fast acting sterols (FAS) in cholesterol enter mid vholesterol fractions. 
0 Rcmainder of fraction eluted with cholertcwl esters. 
KO. of s;iniyles analyzed indicated in p w r i  tlicws. 

ncutral lipid fraction. 

the reco'very ranged from 84 to 92%. 
The amount of material eluted with the 

cholesterol esters is about the same in 4th 
day female and 12th and 22nd day male epi- 
dermis, but these tissues have a much higher 
level of triglyceride than the 4th day male 
epidermis. The nature of the substances 
eluted with cholesterol esters requires further 
study. A good part of it (70-807h) is sapo- 
nifiable. The amount of lipid material eluted 
with the cholesterol esters is very low (2.67; ) 
in epidermis of female mice treated 3: 18 or 
24 times with MC and low in 12th and 22nd 
day female epidermis, but it may reach a 
level of 6-876 in MC treated male epidermis. 
It is of interest that cholesterol content of 
4th day male epidermis is about the same as 
that found in squamous cell carcinomas and 
in rapidly dividing Ehrlich ascites cells ( 5 ) , 
The significance of the high cholesterol con- 
tent in 4-day male epidermis is not 1. \nown. 

Summary. The total lipid content of 4th 
day male epidermis is much lower than that 
of the epidermis of the 12th and 22nd days 
of the hair growth cycle whereas the phospho- 
lipid level is highest in the 4th day male epi- 
dermis and lowest in the 22nd day epidermis. 
Female epidermis a t  days 4, 12  or 22  of the 
hair growth cycle has twice as much total 
lipid and approximately :4 as much phospho- 

lipid as male epidermis at comparable stages 
of the hair growth cycle. A similar re la~on-  
ship with respect to the total lipid-phospho- 
lipid ratio and day of the cycle exists in fe- 
male epidermis as in male epidermis. Four- 
day male epidermis is also characterized by 
a very high cholesterol content, a low per- 
centage of triglycerides and a high level of 
lipid material which is eluted from silicic acid 
with cholesterol esters. 
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