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Penicillin clearance in diabetic children
By

L. M a d á c s y , M . B o k o r  an d  L. M a t u s o v it s  

Mu n ic ip a l C h ild ren ’s H o sp ita l, Szeged

(R eceived  O ctober 25, 1974)

T he c learance  o f  c ry s ta lline  pen ic illin  G w as found  to  be s ig n ific an tly  
h ig h e r in  ch ild ren  in  th e  ea rly  period  o f  d iab e te s  th a n  in age-m atched  h e a lth y  
co n tro ls . T he th e ra p e u tic  im p o rtan ce  o f  th e  f in d in g  is em phasized.

Several authors [4, 11] have re­
ported on an inverse correlation be­
tween glomerular filtration rate (GFR) 
and the half-life of penicillin.

It has been shown earlier [5] that 
GFR was increased in early child­
hood diabetes. It seemed there­
fore interesting to examine how the 
elimination of antibiotics was affect­
ed by the increased GFR. To settle 
the question, we have determined 
the clearance of penicillin G in dia­
betic and in healthy children.

Ma teria l  and  Method

Tw elve d ia b e tic  a n d  te n  h e a lth y  ch il­
d ren , ran g in g  in  age fro m  6 to  14 years, in 
a p p a re n t m e tab o lic  eq u ilib riu m  an d  free 
from  re n a l d isease, w ere exam ined . T he 
d u ra tio n  o f  d iab e te s  ran g ed  betw een  tw o  
m o n th s an d  five  y ears . E x am in a tio n s  
w ere p e rfo rm ed  in  th e  m o rn in g  hours , th e  
ch ild ren  being  in  bed . T he d iab e tic s  received  
th e ir  u sua l d a ily  dose o f  in su lin  tw o hours 
p rio r to  th e  ex p e rim en t. T he clearances o f 
penicillin  G an d  in u lin  an d  th e  blood sugar 
level w ere reg is te red  con tin u o u sly . D e te r­
m in a tio n  o f  pen ic illin  G c learance w as

m ad e  acco rd in g  to  B abnett  e t  a l. [1] 
M easu rem en t o f  penicillin  level in  se ru m  
an d  u rin e  w as perfo rm ed  using th e  m ic ro ­
biological p ro ced u re  o f  I ván e t  a l. [3 ]. T he 
c learance  o f  inu lin  w as e s tim a te d  as 
described  ea rlie r  [5] an d  th e  b lood  su g a r 
level b y  th e  o -to lu id ine  m eth o d  [12].

T he f i r s t  500 IU /k g  dose o f  c ry s ta llin e  
pen icillin  G  w as g iven  in trav en o u s ly  an d  
th e  m a in te n a n c e  dose o f  250 IU /m in  w as 
ad m in is te red  in  a  con tinuous d rip  in fu sio n . 
T he la t te r  co rresponded  to  th e  p ro d u c t o f  
th e  ex p ec ted  p la sm a  co n cen tra tio n  an d  
th e  c lea ran ce  value . D rip  in fu sion  an d  
u rine  co llec tion  w ere con tinued  fo r 180 
m in u tes . V enous blood sam ples fo r p e n i­
cillin d e te rm in a tio n  w ere ta k e n  a t  in te rv a ls  
o f 30 m in u te s .

R esults

Results are summarized in Tables 
I and II. Clearance values are shown 
for 1.73 m2 body surface. In the dia­
betic group, mean inulin clearance 
was 165.8 ±22 ml/min/1.73 m2; and 
in the control group, 132.8 ±17 ml/ 
min/1.73 m2 (p <  0.01).

Mean penicillin G clearance was
700.8 ±142 ml/min/1.73 m2 in dia-
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T a b l e  I

D iabetic p a tien ts

N am e Sex
Age,
year

D uration  of 
diabetes

Body
surface,

m 2

Blood
sugar
level,

mg/100 m l

Serum
penicillin level 

IU /ml

Diuresis,
m l/m in

P en i­
cillin 
clear­
ance, 

m l/m in/ 
1.73 ma

Inulin  
clear­
ance 

m l/m in/ 
1.73 m«

M. L. m ale 14 2.5 years 1.28 235— 177 0.93—0.76 1.0 513.6 153.9
L . I. m ale 9 3 m onths 0.96 125— 85 1.23—1.13 1.22 530.0 142.6
R. I. male 8 3 years 1.06 320—232 0.75—0.33 1.5 735.0 158.0
B. S. m ale 8 3 years 1.12 322—254 0.80—0.53 1.78 640.0 157.7
B. E . m ale 13 2 m onths 1.16 210—110 0.70—0.60 2.2 860.0 194.0
H. F . m ale 14 1 year 1.31 290—230 0.85—0.60 2.1 775.0 155.5
B. J . m ale 7 6 m onths 0.86 250— 180 0.63—0.48 2.1 895.0 192.0
F. J . m ale 13 6 m onths 1.55 160— 90 0.81—0.53 1.22 516.0 138.0
F. S. female 14 5 years 1.35 320—280 0.73—0.61 3.56 765.0 161.8
S. I . female 6 2 m onths 0.74 165— 80 0 .90-0 .53 3.1 570.0 143.4
H. A. female 12 2 m onths 1.19 238— 104 0.80—0.58 1.55 740.0 198.0
T. J . female 14 5 years 1.4 280—200 0 .73-0 .63 2.0 870.0 194.7

T a b l e  I I  

Control subjects

Name Sex Age, year
Body

surface,
m2

Serum penicillin 
level, IU/ml

Diuresis,
ml/min

Penicillin 
clearance, 
ml/min/ 
1.73 m2

Inulin 
clearance 
ml/min/ 
1.73 m2

s. J . female n 1.2 0.65—0.42 1.66 215 130
K. É . female 9 1.0 1.49—0.83 2.28 384 124.5
s. E. female 7 0.9 0.80—0.70 0.56 295 110
K. L. male 9 0.89 0.93—0.81 1.28 655 160.2
M. Z. male 8 0.95 0.60—0.48 0.33 254 105
J. Cs. male 12 1.23 0.44—0.38 0.61 515 148.2
T. T. male 9 0.95 1.09—0.53 0.97 565 140.0
T. A. male 9 1.08 0.85—0.58 2.3 398 132.6
B. Gy. male 11 1.15 1.13—0.88 3.42 380 135.0
u. Z. male 10 1.12 1.03—0.83 1.11 380 143
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betics, and 413.2 ±129 ml/min/1.73 
m2 in the controls. The two groups 
showed a significant difference (p <  
<  0 .01 ) .

D iscussion

Crystalline penicillin G is rapidly 
eliminated in unchanged form by 
glomerular filtration and active tu­
bular secretion. The latter amounts 
to about 4/5 of the total clearance. 
Thus, penicillin G clearance is 4 — 5 
times higher than that of inulin. 
In v ie w  of this, E a g l e  and N ewman 
[2] recommended the determination 
of penicillin G clearance for measuring 
the rate of renal plasma flow (RPF).

P laut et al. [11] studied the con­
nection of penicillin half-life and renal 
function in healthy and azotaemic 
subjects. The reduction of renal func­
tion was found to result in a prolonged 
half-life of penicillin. Similar observa-

900-

-  800- 
"em̂

 700- 
c
I 600-

<u
O 500- o
.§ 400-0
1  300- o c S>

200 -  100

100-

tions were reported  by K ampmann  e t  
al. [4] who studied the  effect o f cer­
ta in  drugs on th e  half-life o f penicillin.

Data regarding penicillin clearance 
in diabetic patients have not been 
found in the literature, and few papers 
have dealt with the penicillin clear­
ance of healthy children [1, 2].
B aknett et al. [1] determined the 
clearance of penicillin G in healthy 
children and in preterm infants. 
In the latter, a low insulin clearance 
was associated with a low penicillin 
clearance.

In our experiments the mean clear­
ance of crystalline penicillin G proved 
to be significantly higher in diabetics 
than in healthy children. These data 
support the observations of a close 
correlation between GFR and the 
elimination of penicillin [4, 11] as we 
found an accelerated elimination of 
penicillin with an increased GFR 
(Fig. 1). No correlation was observed
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between the blood sugar and the clear­
ance values in the diabetic patients.

There is unequivocal evidence 
[5— 9] of increased GFR in adults 
suffering from juvenile diabetes and 
in children during the early phase 
of the disease. Recently, M o g e n s e n  

and A n d e r s e n  [10] have determin­
ed the size of the kidneys and esti­
mated GFR and RPF in a similar pa­
tient material. They found signifi­
cantly enlarged kidneys in the diabetic 
subjects. The enhanced GFR might 
thus be attributed to the enlarged 
glomeruli. RPF was 10% higher in 
the diabetic patients than in the 
controls but the difference was not 
significant statistically. In spite of 
this they assumed a positive corre­
lation between GFR and RPF and 
the size of the kidneys in both healthy 
and diabetic subjects (p <  0.01).

These observations may serve to 
explain the increased penicillin clear­
ance noticed by us.

The present findings may have some 
therapeutic importance. The increased 
elimination of crystalline penicillin 
in early juvenile diabetes may call 
for the application of higher doses, 
amounting occasionally even to dou­
ble the usual ones.
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