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T.4BLE I. Degree of Leukocytosis Produced in Mice 
at 4 Hours by Various Doses and Routes of Adminis- 

Avg change in white 
Route of Dose LPF cell count at  1 hr 

administration (mg/kg) (% of pre-inj. count) 

5 110 
119 

Intraperit oneal i 1; 153 ‘I 100 119 
96 

10 105 
Intravenous 156 

107 

tration of LFP. 5 mice in each exp. 

* Saline control. 

TABLE 11. 30-Day Survival of Irradiated Mice 
Treated with LPF or Saline Intraperitoneally. 

S o .  X-rays 30-day sur- 
mice (roentgens) Treatment survival vival 

Dose of 

50 mg LPF ’kg 
for 6 days 

Saline in j . 
controls 

9 
4 

0 
2 2  
13 

0 

7 

7 

90 
30 
20 
0 

73 
43 

0 
1 

-- 

vival. Analysis of the data by the probit 
analysis method described by Finney (4) gives 

an LD:: value of 489 r for the control mice 
and 518 r for the mice injected with LPF. 

These differences are not 
cant. 

Discussion. Treatment 

considered signifi- 

of irradiated mice 
with leukocy tosis-promoting factor did not 
significantly increase their 30-day survival. 
This fact strongly suggests that if survival of 
irradiated mice into which normal spleens 
have been implanted is due to a “humoral” 
factor released by the spleen, such a factor is 
unrelated to the specific leukocyte-promoting 
factor obtained from sterile exudates. 

Summary. The present study does not 
contribute to the discussion as to whether or 
not a .*humoral” substance is secreted by the 
spleen. I t  does show, however, that LPF: a 
logical therapeutic agent, is ineffective in re- 
ducing X-ray mortality in mice. 

1Ve are indebted to Dr. Valy Menkin for providing 
us with a potent sample of LPF and for helpiul 
suggestions as to the plan oi the esperiment. 
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In a group of 7 premature infants given 
ACTH in the treatment of early retrolental 
fibroplasia, 5 developed glycosuria, and in 
none of these was there an associated hyper- 
glycemia. These data implied a glomerulo- 
tubular functional imbalance in the handling 
of glucose. Dustan et aZ. ( 1) concluded that 

~~ ~~~ ~~~~~ 

*.Aided by a grant from Mead Johnson and Co. 

glycosuria during cortisone and ACTH ad- 
ministration results from a depression of the 
glucose Tm. However, Earle et  d ( 2 )  con- 
cluded from their studies that there was no 
consistent decrease in the maximum ability 
(Tm) of the tubules to reabsorb glucose under 
the influence of ACTH and believed that the 
glycosuria results from a rise in glomerular 
filtration rate producing an increased glucose 



GLYCOSURIA IN ACTH-TREATED PREMATURE INFANTS 543 

TA4BLE I. Effect of ACTII on Renal Function. 

GFR 
-Age, G F R , m l /  TmG,mg/  - 

Same & date dzys Wt, g Therapy minJl.73 M2 min./l.T3 MZ TmG S.A. 

1. JY 5/13/51 

W 6/14 

W 6/30 

2. J L  7/25/52 

J L  8/ 8/51 

3. JL 7/26 

JL 8/10 

J L  8/22 

4. P 6/21 

5. Jf 1/30/S2 

6 .  s 11/ 1/51 

S 11/30 

i. S 12/  5 

s 12/12 

12 

33 

49 

26 

39 

27 

42 

.Tj 4 

54 

87 

3 i  

6 i  

31 

4 i  

16.50 

193.3 

2240 

1670 

1690 

200u 

21180 

2160 

1820 

2i.50 

201111 

2830 

d- .w;(j 

2320 

Patients with glywsuria 
Prior to  ACTII 43 

41 

26 
Post ACTH period 70 

70 
Prior to ACTH 22 

25 
AC'TH for 13 clays 43 

41 
Prior to ACTH 43 

44 
XCTII for 10 days 43 

41 
67 

XCTH for 21 days 27 

-- ACT11 for 22 days 
3 3 

ACTII foi. 17 (lays 61 

ACTH for  21 days 68 
5 9 

64 

Paticlnts with Jut glycosuria 
Prior to ACTH 31 

36 
ACTH for 21 days 46 

41 
Prior to AC!TH 34 

34 
ACT11 for  6 days 31 

93 
88 
15 
14 

177 
169 

48 
48 
33 

S6 
98 
51 
42 
'74 
6 '7 
9 3 
89 
92 
83 

- -  a <I 

60 
68 
(39 
83 

72 
71 

- -  
I 3  

.47 

.46 
1.80 
1.80 

.40 

.42 

.46 

.52 

.81 

. i 5  

.50 

.45 

.85 

.9i  

.91 

.82 
.GT 
.66 
.74 
.76 

.51 

.53 
5" 

.49 

.4i  

.5u 

.43 

____.___-- 

load which is above the capacity of the normal 
tubules to reabsorb. Because of these con- 
flicting views, and in order to determine the 
mechanism involved in the glycosuria of these 
premature infants, the following study was 
undertaken. 

Materials and methods. Premature infants 
weighing between 1650 and 2750 g, and be- 
tween 12 to 87 days of age were studied. 
Glomerular filtration rate and glucose Tm 
were estimated before, during, and after a 
period of ACTH therapy. The glomerular 
filtration rate was measured by inulin clear- 
ance. The inulin was administered sub- 
cutaneously as a 10% solution 90 minutes 
before estimating the glomerular filtration 
rate. Inulin was determined by the method 
of Hubbard and Loomis, using the acid mix- 
ture of Harrison(3). To obtain the glucose 
Tm a 15 to 20% glucose solution was infused 

.49 - -  29 40 

.144 

.161 

.177 

.145 

.146 

.163 

.168 

A72 

.154 

.- "08 

,163 

.%I6 

.17i 

.180 

intravenously at  a rate of about 1 ml/min. 
(200 mg glucose/min.) . Forty-five minutes 
were allowed for equilibration of the glucose. 
Capillary blood glucose values of 450 to 1020 
mg % were obtained. In  each case the load/ 
TmG ratio was over 1.30. Glucose was de- 
termined by the method of Nelson( 4).  Both 
glomerular filtration rate and glucose Tm were 
determined within 3 to 4 hours after the last 
injection of ACTH. ACTH was given intra- 
muscularly in a dosage of 40 mg daily for the 
first 2 weeks, then reduced to 20 mg daily for 
the third week, and finally to 15 mg daily for 
the fourth week. The total daily dosage was di- 
vided into 4 equal parts and given at  6-hour 
intervals. Since varying time elapsed in these 
patients between the control and the experi- 
mental periods, i t  became important to esti- 
mate the normal maturational change in glo- 
merular filtration rate and glucose Tm occur- 
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TABLE: ZI. Glucose Tn1G in  I'rciiiature Infants. 

GFR 
-A@', GFH, nil/ TmG, mg/ - 

S u l l l t ~  s- chtt. h v s  11-t, g Tlicrn py min./l.T3 >I2 inin./1.73 M2 TinG S.A. 

72 
82 

119 
123 
85 
73 

10 1 
11u 
l0tl 

50 
3 i  
48 
48 
88 
9 t3 

5 9  .lGO 
.58 
.46 .177 
.35 
.46 .179 
.50 
.4(i .192 
.42 
.46 
.58 .126 
.G3 
.46 .143 
.53 
.50 .163 
.4.5 

ring over this period of time. For this reason a 
group of 5 premature infants were studied to 
determine the effects of aging alone on these 
functions over a similar period of time. 

Results. Table I shows the data on a group 
of 5 premature infants who developed gly- 
cosuria under ACTH therapy, and 2 who did 
not develop glycosuria. The effect of ACTH 
on glomerular and tubular functions in these 
maturing infants can be gauged only by com- 
parison with the changes in glomerular filtra- 
tion rate and glucose Tni naturally occurring 
with aging. Table I1 shows the effect of aging 
alone on these two functions. 

I t  is apparent from Table I1 that during 
the length of time involved in the ACTH 
stud). (13 to 37 days) there is but small in- 
crease in glomerular filtration rate, but a 
somewhat more significant rise in glucose Tm 
as a result of growth. In the infants receiv- 
ing -\C?'H. a rise in glomerular filtration rate 
over the expected increase occurred in 3 of 
the 5 infants. In one case it was apparent on 
the 13th day of ACTH administration: in 
another it occurred only after more prolonged 
ACTH effect ( 2 7  days). and the rise was 
slight in the third case after 2 1  days. In case 
I there was a fall in glomerular filtration rate. 
This patient developed an associated albumin- 
uria and hematuria. In the fifth child the 
glomerular filtration rate was essentially un- 
changed. In  the 5 infants where glucose T m  
was compared before and after ACTH, there 

was a fall in 2, 2 remained unchanged, and 
in the fifth child there was a rise. The rise 
in glucose T m  in this latter patient treated 
for a 30-day period approximately equals the 
rise found in the 2 normal infants over a 
shorter period of time as a result of normal 
growth. In  the 2 instances where the glucose 
T m  was unchanged with ACTH, we would 
have anticipated over this period of time a 
rise comparable to the two control cases (25% 
to 50%). 

The imbalance of glomerulo-tubular func- 
tion for glucose is strikingly demonstrated by 
comparing the GFR/TmG ratio in the ACTH- 
treated infants with the preACTH period and 
the control non-ACTH group. In  the non- 
ACTH infants the ratio varies between 0.35 to 
0.59. This is in agreement with values ob- 
tained in premature infants by Tudvad ( 5 ) .  
This author also demonstrated a fall in this 
ratio with aging. In  the ACTH-treated in- 
fants with glycosuria the ratio ranged from 
0.66 to 1.80. This rise in ratio cannot be ac- 
counted for by increasing maturity. In in- 
fants 4 and 5 ,  where no preACTH period was 
obtained, the high GFR/TmG ratios indicate 
the ACTH effect. 

In  2 infants where glycosuria was not in- 
duced by the ACTH the ratio of GFR/TmG 
was not elevated. There was also no depres- 
sion of the glucose T m  in these 2 infants. I n  
the case where glomerular filtration rate was 
increased the glucose T m  was increased pro- 
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portionately, keeping the GFR/TmG ratio 
unchanged. The reason for the lack of ACTH 
effect in these 2 children is not apparent. 
However, in case 7 the lack of response may 
be related to the short period of ACTH ad- 
ministration, (6 days). 

Conclusions. Glycosuria resulting from 
ACTH administration in premature infants is 
due to an imbalance of glomerulotubular func- 
tion demonstrated by a rise in GFR/TmG 
ratio. The cause of the rise in this ratio 
varied and was due either to a disproportion- 
ate rise in glomerular filtration rate or fall in 
glucose Tm. The nonglycosuric ACTH- 

treated infants did not show this rise in the 
GFR/TmG ratio. 
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The isolation and identification of the 
poliomyelitis group of viruses by means of 
tissue culture has stimulated interest in the 
application of the roller tube technic to viral 
and rickettsia1 agents in general (1-6) .  The 
above method involves imbedding fresh tissue 
in a chicken plasma clot and the cytologic 
examination of the fibroblast outgrowth at 
intervals. The use of a clot as a matrix for 
growing cells has a number of recognized dis- 
advantages among which are listed the fol- 
lowing: 1 ) preparation and preservation of 
plasma and chick embryo extracts is time- 
consuming and costly; 2 )  there is often cloud- 
ing and liquefaction of the clot; 3 )  sub- 
cultures are tedious and exacting to prepare; 
4) staining procedures of ten necessitate sec- 
tioning; 5)  the composition of plasma and 
embryo extract is variable and chemically 
undefined; 6) plasma may contain contamin- 
ating viruses. Some of these objections may 
be circumvented by means of the glass wool 
roller tube technic herein described. 

Methods. A very thin mat of glass woolt 
is cut into an approximately 2% by 3/4 inch 

*Aided by a grant from the National Foundation 
for Infantile Paralysis. 

piece. This is placed between two metal 
blocks measuring 1% inches long and % inch 
wide, and the free edges of the fibers are fused 
with a flame. The glass mat is then washed 
with ethyl ether and sterilized in the oven at 
160°C for 1 hour. Heart or chorioallantoic 
membrane from a 10-day chick embryo is 
minced in a petri dish containing 1 part Simms’ 
ox serum ulmtrafiltrate and 3 parts Hanks’ bal- 
anced salt solution( 5 ) ’  and a concentration of 
100 units of penicillin and 0.1 pg of streptomy- 
cin per ml. Three to 6 fragments of thoroughly 
washed tissue are arranged lengthwise along 
the inner surface of a pyrex glass tube measur- 
ing 16 x 150 mm. The glass wool mat is then 
placed over the tissue, pressed down gently 
and the tube cooled for a few seconds in an 
ice water bath. With a capillary pipette 2-3 
drops of sterile, liquid, 2.5 % washed agar- 
agar in saline are placed over the glass mat 
at the extreme top and bottom. The tube 
is again immersed in the ice bath in order to 
solidify the agar. This procedure serves to 
fix the mat to the sides of the tube and to 
trap the tissue beneath the glass wool. One 

t Pyrex Brand Filtering Fibre; Owen-Corning 
Fiberglas, Corning, N. Y., 




