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doposition with oral and intraperitoneal DTPA
trentment  wern  observed  hy  Smith¢; howevar,

plutonium in liver was not removed to tho extent
obrerved in this invoestigation.

The 6 mAM[kgm. oral dosnge of T'THA was somo-
what moro toxie than DTTA and resulted in sovere
diarrhwa and tho death of one animal during the
4-day course of the experiment. At a higher dosage
of 7-5 mM [kgm. severe diarrhea was obsorved with
both chelating agents and 50 por cont mortality
occurred in the TTIHA animmals by tho fourth day.
Toxicity was not grossly apparent at the lower oral
dosago of 2:8 mil/kgin. It seoms quite probable
that slight alterations in the manner of administra-
tion of the TTHA might significantly reduce its
toxicity.

While not strikingly superior to DTPA whoen
administored intraperitoneally, TTHA would appeear
to offer substantial advantages as an orally effective
agent. It is, in fact, the first substance to show
promise of a practical degree of oral effectiveness
in removing plutonium. Further studies are planned
to more clearly define the limits of toxicity and
therapeutic effectiveness as a function of dosage-
level.

This work was performed under contract No.
AT(46-1)-1350 between the Atomic Energy Com-
mission and the General Electric Company.

J. E. Balwou
Biology Laboratory,
Hanford Laboratories,
General Electric Co.,
Richland, Washington.
t Catsch, A., and Schindewolf-Jordan, D., Nature, 191, 715 (1961).
t Norwood, W, D., J. Occupational Med., 2, 371 (1800).
* Poreman, H., and Magee, M., LAMS-2445, 64 (1859).
Smith, V. H., Document HIW-50500, 63 (1959).

Alkoxyglycerols in Irradiation Treatment

It has previously been shown that the alkoxy-
. glycerol esters to a certain extent prevent leuco- and
thrombo-cytopenial. During 1955-56 about 300
patients, suffering from cancer of the uterine cervix,
were given alkoxyglycerol esters for the whole period
of treatmont with radium and X-rays. The white
cell and the thrombocyte counts were higher for thLe
‘prophylactic group’, that is, patients treated with
alkoxyglycerol esters, than for the controls, that is,
the group treated with irradiation only, both during
the treatment and after its tormination.
~ Further experiments®* on irradiated rats have
shown that the alkoxyglycorols and their esters pro-
hibit to some oxtent the docroase both of megakaryo-
cytes and of nucloatod colls in the bone marrow.
The alkoxyglycerols thus seem to act as a protective
agont of the bono marrow.

Finally?, it was found that the alkoxyglycerols
promote the growth of rats and that they act as
growth-stimulating substances for Lactobacilli.

For the major group of pationts sufforing from
cancer of the uterine cervix, to which alkoxyglycorols
wero administorod during tho radietion therapy,
5-6 years have now elapsed. Thus it is possiblo to
make a comparison betweon the times of survival
for the group treated with alkoxyglycerols and for
the group treatod with radiation only.

Table 1 gives numbers of 1- and 5-year survivals.
The pationts are grouped in stages I-IV, the most
severe one being IV. The time of survival for the
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Table 1. PATIENTE SUFFERINA FROM CANCER OF THE UTRRINE CERVIX
TREATED IN 1955 ARD 1050 {ALROXYOLYCRROL FSTERS ADMIRISTERED
TO ‘I'ROFPHYLACTIC UROUT') .

VoL. 183

Totnl 1-yr. survivals 5-yr.socvivals
paticnts Fer Ier
Na, cent No. cent
Stage I Prophylactic
groip 6id 04 97-0 69 894
Control group 120 118 $8-3 100 £3-3
Stage ITA  Ieophylactic
group 28 83 94-3 16 760
Control group 132 123 93-2 79 50-8
Stage IIB  FProphylactic
group 85 72 847 40 £7-8
Control group 135 111 822 66 41-5
Stages FProphrlactic
I1A and  group 173 165 89-6 115 605
1in Control group 267 234 B87-6 136 50-6
Stage 11l Prophylactic
gronp 37 27 73-0 1] 24-3
Coutrol group 100 87 63-2 26 245
Stage IV Prophylactio
group 4 (500) 2 (26-0)
Conteol group 32 11 344 4 12:6
control group agrees with tho -results quoted in

litorature®. Tablo 1 shows that particularly for
stage II the time of survival is markedly longer for
the treated group than for the controls.
AsTrRiD BROHULT
Karolinska Sjulchuset,
Radiumhemmet,
Stockholm 60.

1 Brohult, A., Proc. Fifth Iniern. Conf. Radiobiology, Stockholm,
August 1956, 241 (1957).

t Brohult, A., Nature, 181, 1484 (1958},

s Brohult, A., Nature, 188, 591 (1960).
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BIOLOGY

Mechanism of Hair-Growth

FUNOTIONAL activity of the hair follicle is known to
be a cyclical phenomenon in many species:*, involving
periods of active growth-and periods of apparent
inactivity. The mechanism controlling this cycle is
cutaneous, since hair-growth occurs ¢n vitro*-%. The
nature of this control mechanism is unknown.
Chaso!-*-* haa sugpested the growth-cycle is caused
by the rise and fall in the activity of an ‘inhibitor’.
This proposal, howover, contains cortain limitations.
Although " Chase claims his hypothesis does not
exclude tho participation of a ‘stimulator’, its presence
ia an essential premise of his argument. The wane of
‘inhibitor’ activity would, in itself, be incapable of
initiating & growth-cycle, for within the follicle there
must exist a proponsity to grow. Presumably this is
manifested when the activity of the hypotheticel
‘inhibitor’ declines to a threshold-level. This growth
propensity necessarily requires a causo, in effect the
action of & ‘stimulator’.

A cyclical change in ‘stimulator’ activity alone
could causo the growth-cycle. According to this
scheme, anagen would commenco above & threshold
of ‘stimulator’ activity and terminate when activity
had aufficiently declined. ‘Stimulator’ activity may
decline without involving tho action of an ‘inhibitor’,
as by deplotion through utilization, or loss in the
blood. This is & simpler hypothesis than those also
involving ‘inhibitors’; it is therefore more dosirablo
at the prosent stato of knowledge.

During the life of an animal a follicle may grow
many hairs. Cyclical changes in ‘stimulator’ or
‘inhibitor’ activity are inadequate to explain the
occurrence of a sequence of growth-cycles, for the
wax and wane of such hair-growth factors aro them-



