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the anti-metabolite per kilo of diet all died.
When the dosage of PGA was increased to
100 mg/kg the rats at the 3.0 mg'kg level
survived, but no protection was noted at the
10 mg/kg level of anti-metabolite. In the
chick, the same investigators'® found a slight
inhibition of growth by 3 mg of the antagonist
per kilo of purified diet in the presence of
0.1 mg/kg of PGA. When the level of PGA
was raised to 10 mg kg, this inhibition of
growth was prevented. Hertz and Tullner!
found that with this compound inhibition of
the estrogen induced response of the chick
oviduct could be obtained by 3 daily subcu-
taneous injections of 0.2 mg each. Blocking
of this inhibition was demonstrated with 3
daily doses of 5 mg each of PGA given sub-
cutaneously one hour prior to the injection of
the anti-metabolite.

With a closely related antagonist, 4-amino-
PGA, the prevention by PGA of toxicity,'*!%
of inhibition of estrogen induced growth of

11 Hertz, R.. and Tulluer, \\ W., Endocrinology,
1949, 44, 278,

12 Franklin, A. L., Stokstad, E. L. R., and
Jukes, T. H., Proc. SRoc. Exp. Bron. axp Mep.,
1948, 87, 398,

13 Philips, F. 8., and Thiersch, J. B., J. Pharm.

and Exp. Therap., 1949. 95, 303.
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uterus or oviduct,'' and of the inhibitory
effect against mouse leukemia® and solid
tumors? has been observed.

It has been shown above that prevention of
the toxic effects of these 2 analogs of PGA
may be obtained within narrow ranges at the
minimum toxic dose by high dosage of PGA.
Since the dose of 4-amino-N!®-methyl-PGA
used in these experiments was just below the
toxic dose, it was to be expected that an effect
obtained at this level might be counteracted
by PGA. The ratio of PGA to anti-metabo-
lite necessary to prevent this anti-leukemic ef-
fect was approximately similar to that re-
quired in other studies.!®!! The ability of
PGA and PTGA to prevent the anti-leukemic
effects of this anti-metabolite would seem to
lend support to the theory that the chemo-
therapeutic effect of this derivative is due to
its action as a metabolic antagonist of PGA.

Summary. The effect of 4-amino-N1%-
methyl-pteroylglutamic acid in prolonging the
survival time of mice with transplanted leu-
kemia Ak 4 can be blocked almost completely
by prior administration of 10 to 20 times as
much pteroylglutamic acid and, to a lesser
degree, by 17 to 125 times as much pteroyltri-
glutamic acid.

Received June 28, 1949. P.SE.B.M. 1949, 71.

17256. Effect of Aluminum Hydroxide Gel and Calcium Lactate on Serum

Bicarbonate.*

Hexry L. BarNeTT, HELEN McNaMarRA, WARREN TEPPER, BERNARD SHUMAN,
aND HELEN SirAcusa.

From The New York Hospital and the Department of Pediatrics, Cornell University Medical
College, New York City.

The observations herein reported indicate
that subjects with reduced kidney function
respond to the oral administration of suitable
amounts of calcium lactate and aluminum
hydroxide gel with a marked and sustained

* This investigation was supported in part by
research grants from the Division of Research
Grants and Fellowships of the National Institutes
of Health, U. S. Public Health Service, and from
the New York Heart Association, Inc,

elevation of serum bicarbonate. This re-
sponse occurred both in very young infants
with physiologically immature kidneys' and
in older infants and children with kidney dis-
ease. No such increase in serum bicarbonate
accompanied the administration of compara-
ble amounts of the two agents to older infants
and children with normal kidney function.

1 Barnett, H. L., Hare, K., McNamara, H., and
Hare, R., J. Clin. Invest., 1948, 27, 691.



563

ArumiNuM HyproOXIDE GEL AND CALCIUM LACTATE

¢3S T9 $g6T “woy) 10 £ “W L ‘MIPN Pur “q "d ‘@%4[S UBA 9
s8nap yjoq I0 I9Y}MO JO UOIPBNUTIUOISTDP SUIMO[[0F SINoY gF 0

P2 UlfyM S[Ad] juewyrarj-exd 0] pauInjal sanjea 0jBUOQIEI] WRING ‘SSNIP YO yYjIM judurjear} Jo Aep [BUY 9YJ YIIM SOPIOUIOD ON[BA 18] YL .
o1e 708 908 g1 3'6 0'91 814 %48 av
366 @L3 90¢ 8'95 3’1 8'8 09T 81k G od
3¢ €L% €L €'6a ¥'T 06 3’9 ‘sour €3 an
€98 PGE 698 Lga €L '8 30T ‘SO 9T NV
‘uorjouny Loupry [BWJIOU YIM UDIP[IYP PUR SIUBRFU
6’98 €88 795 613 90 6'¢ 0'¢e i4¢ ao
g'egd €% G'61 0L 00T 'L
€388 T1°63 192 ¥'S3 9'6T 0L 0T €L
098 L¢3 0¥%3 303 a9t ST 001 gL T Y
8180 X
oseostp Loupry yim waapqyp)
L'9¢  6'1E 8'G3% 71 L 0'¢ 82 AN
8'¢e 608 ¥1¢ €92 91 < L3 i3 vd
808 168 G'43 L'8% LT 1T g'e 6 or
1656 €¥%¢ 8¢3 9'61 TT L 3 4 L qaq
193 €13 162 0¢3 6°03 g1 IT 9'e 3 av
T%¢ €3¢ 393 Lva o1 gL (S 3 40
g'¢e 893 0°L3 9T 0T (4 T YO
‘sjuegur Sunox
c ¥ e 4 1 UMW BTG JLOFIY 3y/8 oyeyoul-R By /1w ‘198 apxoapLy wnuimne %¢g Y “am siep ‘e3y alqng
\ —

sfep ,‘queuryeary Sunng

-

I/INUWK ofFUFU0D 9JBUOGIBD( WNIIY

— ayrjur [eI0 A[TR(

DFBUOYIRILY WNIY O 4BV WNIIE)) pU® |95) oPIXOIPLH WNUIWN[Y JO }0FH

‘T d419VL



564

The quantities of calcium lactate and alum-
inum hydroxide gel given and the magnitude
and rate of change in serum bicarbonate are
shown in Table I.

Given separately, neither agent produced
an increase in serum bicarbonate in subjects
with either normal or reduced kidney function.
Failure of aluminum hydroxide gel to raise
serum bicarbonate in subjects with normal
kidney function is in accord with earlier re-
ports.®>  Tts effect in subjects with reduced
kidney function is less well established. Free-
man and Freeman?® gave this drug to children
with chronic nephritis but did not report de-
tailed data on serum bicarbonate. They did
mention relief from acidosis a few days after
adding aluminum hydroxide gel to the low
phosphorus diet of a 10 year old boy with
chronic renal insufficiency.* From our find-
ings, correction of renal acidosis with alumin-
um hydroxide gel alone would not be expected.
The apparent discrepancy may, perhaps, be
explained by differences in phosphorus intake
since our subjects received milk, and there-
fore relatively large amounts of phosphorus.

The mechanisms underlying the difference
in response of serum bicarbonate in subjects
with reduced and normal kidney function to
calcium lactate and aluminum hydroxide gel
are not yet explained. Detailed balance
studies are now in progress in an attempt to

2 Kirsner, J. B., Adm. J. Digest. Dis., 1941, 8,
160.

3 Freeman, 8., and Freeman, W. M. C., Am. J.
Dis. Child., 1941, 61, 981.

4+ Freeman, S., and Freeman, W. M. C.,, Quart.
Bull. Northwestern U. Med. School. 1943-45,
17-19, 275.
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define these mechanisms.

The observed increase in serum bicarbonate
in subjects with reduced kidney function fol-
lowing oral calcium lactate and aluminum
hydroxide gel-is of interest in several re-
spects. It is known that aluminum hydroxide
gel alone lowers serum phosphate and raises
serum calcium in patients with chronic renal
acidosis.® Our results indicate that calcium
lactate given with the aluminum hydroxide
gel may correct the acidosis. The possible ap-
plication of the combined use of the two drugs
in the treatment of tetany of the newborn is
under investigation. Finally, the fact that
elevation of serum bicarbonate occurred in
very voung infants suggests that the ability
of the immature kidney of young infants to
excrete excess base may be less well developed
than its ability to conserve base.” Observa-
tions are planned to study this function in
young infants directly.

Conclusions. The combined oral adminis-
tration of calcium lactate and aluminum hy-
droxide gel produced a marked and sustained
elevation of serum bicarbonate in young in-
fants with physiologically low kidney function
and in older subjects with impaired function.
This effect did not occur in subjects with
normal kidney function. Given separately,
neither drug produced an increase in serum
bicarbonate in subjects with normal or re-
duced kidney function.

We are indebted to Flora Hurwitz, R.N., for
nursing and technical assistance.

5 Gordon, H. H., McNamara, H,, and Benjamin,
H. R., Pediatrics, 1948, 2, 291,
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