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Fig. L .  Radiocarbon ages relative to depths 
below present sea level. Samples of wood 
and shells are believed to have been de- 
posited essentially at sea level. No correc- 
tion has been made for compaction or 
subsidence from other causes. B, wood 
(Suess, U.S. Geological Survey, Australia, 
9 )  ; 0,shells, and e, peat (deVries and 
Barendsen, Holland) ; A, shells, and A, 
wood (Magnolia Petroleum Laboratory, 
Texas Gulf) ; $-, shells, and X, wood 
(Kulp, Lamont Geological Observatory, 
Mississippi Delta) ; 0,wood (Kulp, Ber- 
muda) ;S(, shells (Humble Oil Company, 
Texas Shelf). 

the various localitics. This mav indicate 
that the observations reflect the actual 
eustatic change that accompanied the 
melting of the last ice sheets rather than 
the effects of local tectonic movements 
or compaction. It  is obvious, however, 
that many more measurements from a 
variety of locations must be made before 
it will be possible to distinguish conclu- 
sively between eustatism, tectonic move- 
ments, and compaction. 

A possible temporary halt in the rise of 
the sea level some 7000 or 8000 years 
ago seems to be indicated by samples 
from both North Holland and the Gulf 
Coast. Such a halt may conceivably cor- 
respond to the Cochrane halt in the re- 
treat of the ice ( 5 ) .  

The picture becomes confused prior to 
the last 10,000 years, which may be due 
to imperfection of the data, or, possibly, 
to an oscillation of the sea stand con-
nected with the Mankato readvance of 
the ice sheets around the Great Lakes 
( 6 ) .  Evidence for or against changes in 
the rate of eustatic rise in correlation 
with 6scillations of the ice sheets might 
prove helpful in determining whether or 
not glacial readvances were synchronous 
on different continents and in the two 
hemispheres. 

Perhaps the most interesting question 
connected with these observations is that 

of thc supposed po\tglacial l l iqh~r 9cn 
stand during the "climatic optilrlum" 
( 7 ) .  Neither the samples from the Gulf 
Coast nor those from North Holland 
give any indication of a postglacial sea 
level higher than that of the present. As 
yet no evidence from carbon-14 measure- 
ments has been produced that would 
prove such a high sea level, and a sample 
(W-185) of shells from one of the low 
terraces from Western Australia (+ 10 to 
12 f t ) ,  which was expected to date this 
sea stand, gave an age of more than 
30,000 years. 

Any assistance in securing samples for 
radiocarbon determinations that would 
date a sea level as accurately and as con- 
clusively as possible and hence give a 
bearing on the afore-mentioned problems 
would be greatly appreciated. 

F. P. SHEPARD 
H. E. S u ~ s s  

Scripps Institution of Oceanography, 
La Jolla, California 
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Lactose in the Sapotaceae 

Lactose has been reported ( I) to occur 
in the tropical fruit Achras sapota, but 
the supporting evidence is minimal. In 
order to confirm this report, a prelimi- 
nary investigation ( 2 )  has been made in 
this laboratory on the fruits of the afore- 
mentioned species as well as on the re- 
lated species Mimusops roxburghiana 
and Ponteria campechiana ( 3 ) .  

Samples of 30 to 40 g (wet weight) of 
the fresh fruit were extracted with 50- 
percent ethanol until extraction of sugar 
was complete. The total amount of sugar 
present was determined as glucose by 
the anthrone method ( 4 ) .  The bulk of 
the sugar present (glucose) was removed 
by fermentation with washed Saccharo-
myces cerevisiae. Extracts of all three 
fruits, when examined chromatographi- 
cally (butanol, pyridine, and water, 6 to 
4 to 3 ) , showed evidence of a compound 

'I'able 1. Lactosr content of fruit of A c h ~ a c  
sapota ,  Ponter ia  campech iann ,  and M i n ~ u -
sops roxburgh iana .  

Dry Total 
wt. sugar Lactose 

Plant ( % o f  ( % o f  ( 'kof 
wet dry total 

wt.) wt.) ~ u g a r )  

A. sapota  25 74 0.023 
P .  c a n ~ p e c h i a n a  33 69 0.043 
M. roxburgh iana  41 38 0.028 

having the same Kf as a lactose stand- 
ard. In order to remove interfering com- 
pounds, the extracts were adsorbed on 
charcoal-celite columns ( 5 ) ,  which were 
then washed with water to remove salts 
and monos:tccharides. Lactose and small 
amounts of higher sugars were eluted with 
50-percent ethanol. 

In order to confirm the presence of 
lactose qualitatively and to effect a quan- 
titative estimation, we employed a puri-
fied preparation of Escherzchza coli beta-
galactosidase ( 6 ) .  This enzyme was de- 
~ o i d  of alpha-glycosidase activity. The 
glucose that was split from the lactose 
by enzyme action was estimated spectro- 
photometrically with a Beckmann model 
DU instrument. Into a silica cuvette was 
pipetted 0.8 ml of buffer [0.1M tris(hy- 
droxymethyl ) aminomethane at p H  7.2 
and 1 0 - W  MgCl,], 30 ylit of Zwischen- 
ferment ( 5  mg/ml) ,  20 ylit of T P N  ( 8  
mg/ml), 10 ylit of ATP (50 mg/ml), 
and 50 to 100 ylit of the sample. At this 
stage, any trace of glucose in the sample 
was detected by the increase in optical 
density at 340 my. The beta-galactosidase 
was then added (20 ylit) by micropi- 
pette, and the changes in optical density 
were followed until the rate became neg- 
ligible. In this procedure, 36 yg of lactose 
caused a rise in density of 0.560 in 15 
minutes. The theoretical value of 0.620 
could be obtained by using more enzyme 
and a longer observation time. Only a 
sugar containing glucose bound in a beta- 
glycosidic linkage will be assayed by this 
procedure. 

I t  is evident (Table 1 )  that lactose is 
present only in small quantity but is read- 
ily determinable. About 10 to 20 mg 
would be present in a whole ripe fruit. 
I t  is our intention to examine fruits of 
other members of the Sapotaceae and to 
inquire into the mode of lactose forma- 
tion in them. 

F. 	J. REITHEL 
R. VENKATARAMAN 

Univrrsity of Oregon, Eugene 
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Effect of Growth Hormone 
and Acromegaly on 
Plasma Phospholipid 

We have used the technique of label- 
ing with radiophosphorus to study the 
effect of administered anterior pituitary 
growth hormone and of acromegaly on 
plasma phospholipid. In  both cases there 
is a lowering of the rate of plasma phos- 
pholipid formation, if "formation" is de- 
fined as the sum of metabolic processes 
and membrane transfers involved in the 
entry of newly-formed phospholipid into 
the blood. 

Although it appears that plasma phos- 
pholipids are made and destroyed in the 
liver, these processes are independent of 
severe liver injury. Experiments in man, 
by Cornatzer and Cayer ( I ) ,have dem- 
onstrated a constant rate of phospholipid 
formation in any individual in spite of 
time and chanze in liver function. u 


Among individuals, however, they found 
a wide normal variation. Zilversmit's 
(2 )  experiments with adrenalectomized 
does have focused attention on endo-

u 


crine control of the liver-plasma phos- 
pholipid system. 

In  our experiments, 100 to 400 kc of 
labeled inorganic phosphate were given 
intravenously, and plasma samples were 
drawn at 15, 24, 40, and 60 hours. The 
plasma was extracted with trichloroacetic 
acid ( T C A ) ,  and the relative specific 
activity of phosphorus in both the TCA- 
soluble fraction and phospholipid frac- 
tion was determined. These values were 
plotted against time; both the curves ob- 
tained and the average value of stable 
phospholipid phosphorus were consid-
ered. When the effect of growth hormone 
was studied, each patient acted as his 
own control, with pretreatment and 
treatment curves being determined at an 
interval of 1 week. Studies were also 
made on a series of acromegalic patients 
to show the effect of excess endogenous 
growth hormone. 

Figure 1A shows composite curves 
from six endocrinologically normal pa-
tients, each of whom had two series of 
determinations with no intervening 

time- hours 
Fig. 1. The specific activity is expressed as 
a ratio of the percentage of the dose in 
counts per minute x lo4 divided by milli- 
grams of phosphorus. 

treatment. The rising curves show spe- 
cific activity of the phospholipid fr-ac-
tion; the falling curves show that of the 
TCA-soluble fraction. In each case the 
two phospholipid curves were identical. 
This confirms the constancy of the curve 
and the validity of repeating the test 
after such a short interval. The figure 
also shows that the TCA-soluble and 

phospholipid curves intersect at their 
peaks, giving a Zilversmit product-pre-
cursor relationship. There is no signifi-
cant change in the total phospholipid- 
phosphorus values. 

The effect of the intramuscular ad-
ministration of growth hormone is shown 
in Fig. 1B. Ten patients received 100 mg 
daily in four divided doses. The treat- 
ment curve is flatter than the control 
curve, and the plasma-phospholipid 
phosphorus is significantly decreased. 
These changes, both of curve and level, 
were constant in direction in each pa- 
tient studied and indicate a decrease in 
the rate of plasma-phospholipid forma- 
tion. This decrease was the only meta- 
bolic effect of growth hormone observed. 
There was no clinical change, nitrogen 
retention, or alteration in glucose toler- 
ance. 

The study of the effect of increased 
secretion of growth hormone was made 
in a series of 16 patients with typical 
acromegaly. The results are shown in 
Fig. l C ,  in which a composite curve for 
20 control patients is compared with a 
composite curve for 16 Bcromegalics. 
The crossbars represent the standard de- 
viation for each point in time. The phos- 
pholipid curves of the acromegalics are 
lower, and the specific activity curve of 
the TCA-soluble fraction does not in-
tersect the peak of the phospholipid 
curve as it does in normals. This was true 
in each individual case. The F test of 
variance showed that the difference be- 
tween the groups is highly significant. 
The total phospholipid-phosphorus val- 
ues were not abnormal. 

The agreement between the results ob- 
tained with administered growth hor-
mone and those found in acromegaly 
suggests that growth hormone decreases 
the rate of formation of plasma phospho- 
lipid. Since the total value does not fall 
in acromegaly, the destruction of plasma 
phospholipid must also be slow, indicat- 
ing a slow phospholipid turnover in this 
condition. This is the only constant 
metabolic effect of growth hormone thus 
far demonstrated in man. 

E. A. MCCULLOCH, AMY BRITTON, 
C. J. BARDAWILL,K. J. R. WIGHTMAN 

Departments of Therapeutics and 
Pathological Chemistry, University 
of Toronto,  Ontario, Canada 
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T h e  Person who won't take aduice isn't necessarily an)' more stubborn than  the one who 
is offering it.--ANON. 
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