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Influence of Postnatal Age on Kidney Function of Premature Infants.* 

HENRY L. BARNETT, W. KENDRICK HARE, HELEN MCNAMARA AND RUTH S. HARE. 
F ~ o ~ N  The New York Hospital and the Department of Pediatrics, Corncll Uiiiccrsity Netliccil 

College,  Neui 

In  the course of an investigation on the 
development of kidney function, data have 
been obtained on the influence of postnatal 
age on kidney function of premature infants 
and values have been collected for current 
kidney function tests in premature infants. 
Measurements were made in 2 groups of 
premature infants all weighing between 2 130 
and 2520 g a t  the time of observation. The 
ages of infants in the first group (Group A )  
ranged from 3 to 13 days; those in the 
second (Group B) from 49 to 107 days. 

Methods. The clearance procedures and 
chemical methods have been described pre- 
viously 

Results. Mean values for inulin, urea, 
mannitol and para-aminohippurate (PHA) 
clearances and PAH tubular maxima in 17 
well female premature infants are shown in 
Table 1.t Proctocols for each subject are in- 
cluded in the table. The individual values in 
Table I are calculated without correction as 
CV/P. For comparison with adult values, 
the means for each group are corrected for 
surface area. With this correction, the in- 
ulin clearances are 41% (Group A) and 58% 
(Group B) of normal adult values; the PAH 
clearances 25 and 34% and PAH tubular 
maxima 1 7 and 2 7 %, respectively. 

I t  may be seen from the data in Table I 
that although some overlapping occurs, mean 

* This investigation was supported in par t  by a 
rcsearch grant from the Division of Research 
Grants and Fellowships of the N:itional Insti tute 
of Health, U. 8. Public IIcaltli Service. Mannitol 
and para-aminoliippurate were supplied by Sharp 
& Dohme, Inc. 

1 Harnett, 11. L., Hare, K., McNaniara, II., 
Hare: R. S., J .  C l i n .  Invest., in press. 

t The detailed data for inulin and urca clear- 
ances in  Group A have becn presented in T:ihle 111 
of a previous report.1 

York City. 

values for all measurements are higher in the 
older than in the younger infants. A marked 
increase in clearances is noted only in the 
oldest infant, ST, whose corrected inulin 
clearances are actually within the norma1 
adult range. For the most part, however, the 
magnitude of the differences between the two 
groups is surprisingly small. Examination of 
values for individual infants gives emphasis 
to this latter fact: for example, a t  12 days 
of age, PI “A” had higher values for all 
determinations than WI had a t  66 days and 
higher PAH clearances than KO had a t  95 
days of age.$ 

The C,,/C,,, ratios are higher in these 
infants than in adults. A high ratio in early 
infancy falling to adult values during the first 
few months of life has been rep~r ted . ’?~  It 
is of interest that the C,,/CpA, ratios in the 
two groups of infants reported here are 
almost identical. 

Discussion. Cessation of new glomerular 
formation in the kidneys of fetuses and in- 
fants weighing between 2100 and 2500 g 
has been reported to be dependent on the 
size the fetus has attained rather than re- 
lated to the fact that birth has occurred? 
Our data on premature infants of the same 

$ Part  of this wide scatter m:iy be attributed t o  
in:~ccuracy of body weight a s  :in index of gcsta- 
tional age. However, the difference b e t w e n  the 
two groups in range of birth wciglits and postnatal 
ages is so great that  variatioiis in m:tturity related 
to multiple births, race, or other factors, would 
be niinimizcd. 

2 12ubin, M. I., Bruck, E., and Rappaport, M., 
Proc. F i f th  Intcrnationel Congress of Pediatrics, 
1947, p. 99. 

3 West, J. R., Smith, H. TV., and Chasis, H., 
J. Petlint., 1948, 32, 10. 

-1 Potter, E. I,., and Tllierstcin, S. T., J .  Pcrlint., 
1943, 22, 695. 
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weight range show some increase in kidney 
function related to postnatal age. However, 
judging from the rate of development of kid- 
ney function in larger infant&-j and in rab- 
bits,6 the magnitude of the increase observed 
in our older infants may be less than would be 
expected in larger infants. In  addition, the 
C,,/CPAH ratios did not change in our infants 
with increasing clearances. These latter find- 
ings suggest that development of kidney func- 
tion in infants weighing up to 2500 g may be 
influenced by a gestational factor not operat- 
ing in larger infants. A more complete de- 

5 Gordon, H. H., Harrison, 11. E., and Mc- 

(i Williamson, R. C., and Hiatt ,  E. P., PROC. SOC. 
Namara, H., J .  Clin. Iwvest., 1942, 21, 499. 

EXP. BIOL. AKD MED., 1947, 88, 554. 

scription of these relationships requires direct 
comparison of these results with similar data 
on full term infants. Such observations are 
planned. 

Mean values for inulin and 
PAH clearances and PAH tubular maxima 
corrected for surface area in premature in- 
fants ranged from 17 to 58% of normal 
adult values. Greater postnatal age appears 
to increase the rate of development of kidney 
function in premature infants weighing be- 
tween 2100 and 2500 g although to a less 
exten.t than might be expected in full term 
in fan ts. 

Conclusions. 

We are indebted to  Flora Hurwitz, R.Y., for  
nursing and technical assistance. 
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Strains of the Virus of Foot-and-Mouth Disease Recovered from Outbreaks 
in Mexico. 

IAN A. GALLOWAY, W. M.  HENDERSON, AND J. B. BROOKSBY. 
(Introduced by R. E. Shope.) 

From the Rmearcli Ivistitule (Foot-ci?icl-;Zio2ct71 Disease Resecirch Commit tee) ,  P i rbr igk t ,  
Surrey, England.  

The present series of papers deals with 
studies on strains of the virus of foot-and- 
mouth disease from outbreaks in Mexico. The  
work was undertaken a t  ‘the request of the 
Bureau of Animal Industry of the United 
States Department of Agriculture on behalf of 
a joint Mexican-American Commission to 
whom all the results recorded here have been 
reported .* 

* The authors wish to express their thanks to 
the joint Mexican-American Commission (Lie. 
Oscar Florcs (Mexico) and Dr. M. 8. Sliahnn 
(U.S.A4.), co-directors; Dr. B. T. Sims, Chief of 
the Bureau of Animal Industry, and Dr. Fernando 
Camargo, Director of the Laboratories of the 
Mexican Ministry of Agriculture and Livestock 
Industry, for  the opportunity to examine the 
material. Their thanks arc also due to Dr. H. W. 
Sclioening in  charge of the Pathological Division 
(B.A4.1.), for his continued interest during the 
progress of the investigations. 

During ,the experiments recourse has been 
made to many new methods that have been 
developed a t  this institute, to which some 
preliminary reference should perhaps be made. 
The necessity of having a quantitative ap- 
preciation of a biological problem is becom- 
ing increasingly apparen,t especially in ap- 
proaching problems of immunity. No great 
reliance can be placed on the results of “field” 
vaccination experiments, for example, in esti- 
mating the real value of an  immunizing agent 
as it is not possible to analyse satisfactorily 
the many factors involved. This can be done 
only under controlled experimental conditions. 
Again before satisfactory interpretations can 
be made of the results of experiments carried 
out under controlled conditions it is necessary 
to have reliable “standard methods.” 

The main program of the scientific staff 
of this Institute for the last eight years has 




