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Summary.  Diurnal  levels of blood and urine glucose 
and acetone bodies were s tudied in 13 labile juvenile 
diabetics to see whether the control of diabetes could be 
improved b y  giving insulin twice instead of once daily.  
Lente insulin was used in Inost pat ients  for one-injection 
therapy,  and the biphasie Rap i t a rd  insulin (Nero) for 
two-injection therapy.  Blood specimens were obtained six 
t imes daffy, and urine was collected in four six-hour 
periods. Each pat ient  was his own control. The pat ients  
presented hyperglycaelnia,  excessive glueosuria, hyper-  
ketonaemia and ketonuria  on one-injection therapy,  most  
remarkably  in the morning. When the pat ients  were given 
insulin twice a day  and the to ta l  dai ly  dose of insulin 
was unchanged, even if the  control of diabetes was not  
good, hyperglycaelnia and hyperketonaemia  in the morn- 
ing were significantly lower than  during one-injection 
therapy,  and diurnal  glucosuria and ketonuria  decreased 
also. 

Le glucose ainsi que les corps c~toniques dana le sang 
et l'urine ehez le diabdtique jeune recevant une ou deux in- 
jections d'insuline par jour. 

Rdsumd. Les variat ions diurnes du glucose dens le 
sang et l 'urine, ainsi que celles des corps cgtoniques furent 
dtudi6es chez 13 diabdtiques jeunes. Cette dtude avai t  
pour bu t  de ddterlniner si l 'dquilibre du diab~te pouvai t  
~tre amdlior6 en donnant  de l ' insuline deux lois pa r  jour  
au lieu d'une. De t ' insuline lente fur donnde aux pat ients  
recevant  une seule ix:jeetion et, de l ' insuline biphasique 
Rap i t a rd  (Novo) dens le cas des deux injections. Six 
4chantillons de sang furent pris quotidiennelnent et, 
l 'ur ine fur eollectde en quatre p~riodes de six heures. 
Chaque pat ient  dtai t  son propre tdlnoin. Hyperglyc~inie, 
intense glucosurie, hypercdtondlnie et cdtonurie dtaient 
pr~sentes, sur tout  le mat in ,  chez les pat ients  recevant  
une seule injection. Toutefois, quand cette Inn61ne dose 

d' insuline fur adlninistr6e en deux injections sdpardes, 
In6me si l 'dquilibre du diab~te n 'd ta i t  pas ben l 'hyper-  
glyedmie et l 'hyperc6tondlnie dtaient signifieativelnent 
plus basses que dens le cas d 'une seule injection. I1 en 
dtai t  de In~ine pour la glucosurie et la cdtonurie. 

Blutzuclcer- und Blutacetonk6rpertagesprofile, sowie die 
Tagesschwanlcungen der Glucosurie und Acetonurie bei la- 
bilera jugendlichen Diabetes mellitus unter Behandlung mit 
ein oder zwei ]nsulininjelctionen pro Tag 

Zusammenfassung. Die Tagessehwankungen yon Blut-  
zueker, Blutacetonk6rpern,  Glueosurie und Acetonurie 
wurden bei  13 labilen jugendliehen Diabet ikern unter- 
sucht, um zu kl~ren, ob die Kontrolle  des Diabetes Init 
zwei s t a t t  einer t~glichen Insulininjektion besser gelang. 
Fi i r  die Behandlung Init einer Insulingabe/Tag wurde in 
den Ineisten F~illen Lente-Insulin,  fih" die Therapie Init 
2 ti~glichen Injekt ionen l%apitard Insulin (Novo) ver.  
wandt .  Blutproben wurden 6 X ti~glich entnolnlnen, und 
der H a m  in Perioden yon 4 - -6  Std gesalnmelt. Jeder  
Pa t ien t  diente als seine eigene Kontrolle.  Die Pat ienten 
wiesen eine I-Iyperglyk~ilnie, eine ausgepriigte Glucosurie, 
gyperke ton~mie  und eine Acetonurie auf, die sieh beson- 
ders morgens belnerkbar Inachte, welm Insulin nrtr ein- 
Inal am Tag gespritzt  wurde. Erhiel ten die Pat ienten  bei 
maveriinderter Tagesdosis des Insulin auf 2 Injekt ionen 
vertei l t  verabreieht,  so fielen die lKorgenhyperglyk~ilnie 
und die Inorgendliche Hyperketoni imie signifikant niedri- 
ger aus als unter  einer Injekt ion/Tag.  Die Glucosurie und 
die Acetonurie gingen auch dann zurtick, wenn sich keine 
befriedigende Einstellung erzielen liel]. 

Key-words: Diurnal  blood glucose, blood acetone bo- 
dies, glucosuria, ketonuria,  labile juvenile diabetes, one- 
injection, two-injection insulin therapy.  

Labi le  juveni le  d iabe tes  br ings  a b o u t  m a n y  thera-  
peu t i c  problems.  F o r  the  insul in  t h e r a p y ,  i t  is essent ia l  
to  find ou t  the  bes t  possible  i nd iv idua l  dose, t y p e  of 
insul in  a n d  f r equency  of admin i s t r a t i on .  A c o m m o n  
p rob lem is to  assess whe the r  a labi le  juveni le  d iabe t ic  
can be t r e a t e d  and  contro l led  a t  al l  sa t i s fac to r i ly  b y  
i n t e rmed ia t e - ac t i ng  insulin,  g iven  once a day .  

The  difficult ies in  the  eva lua t ion  of the  control  of 
d iabe tes  a re  wel l -known.  Blood  glucose levels  a n d  
glueosur ia  p r o b a b l y  do n o t  p rov ide  enough informa-  
t ion  of the  control ,  for i t  is k n o w n  t h a t  b lood  glucose 
levels m a y  be qui te  normal ,  y e t  never the less  there  m a y  

* A par t  of this work was presented at  the Third 
Meeting of the  Scandinavian Society for the  S tudy  of 
Diabetes,  Oslo, Feb rua ry  3, 1967. 

be signs of de r angemen t  of the  i n t e r m e d i a r y  me tab -  
olism, for ins tance  in the  form of h y p e r k e t o n a e m i a  
(Werk  and  Knowles ,  1961). Therefore,  a s imul taneous  
m e a s u r e m e n t  of b o t h  b lood glucose a n d  ace tone  bodies ,  
a n d  of g lueosur ia  a n d  ke tonur i a  should  p e r m i t  a be t t e r  
assessment  of the  cont ro l  of d iabe tes  and  of the  efficacy 
of the  t r e a t m e n t .  K r a i n i c k  and  Miiller (1938) a l r e ady  
r e c o m m e n d e d  the  use of the  " d a y  profi le"  of b lood  
ace tone  bodies  as a c on t r i bu to ry  index  of the  cont ro l  of 
d iabetes .  Dav idson  and  K a y e  (1965), who u n e x p e c t e d l y  
found  e l eva ted  levels of b lood  acetone bodies  in  some 
of the i r  a p p a r e n t l y  wel l -contro l led  d iabe t ic  pa t i en t s ,  
also po in t ed  ou t  the  va lue  of the  d e t e r m i n a t i o n  of 
d iu rna l  b lood ace tone  bodies  in assessing d iabe t ic  
children.  Some au thors  (Molnar et el., 1965) a d v o c a t e d  
f rac t iona l  qua n t i t a t i ve  m e a s u r e m e n t  of glucose and  
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acetone bodies in ur ine  in the  s t u d y  and  clinical  
m a n a g e m e n t  of labi le  diabet ics .  

The p resen t  r epo r t  describes the  d iu rna l  levels of 
b lood glucose and  acetone bodies,  as well as of glucos- 
ur ia  and  ke tonur i a  in a group of labi le  juveni le  dia-  
betics.  The purpose  of the  s t u d y  was to  see whe ther  the  
control  of d iabe tes  could be i m p r o v e d  b y  giving insul in 
twice ins t ead  of once a day .  

sampl ing  took  place on the  average  th ree  to  four  days  
af te r  the  change in the  f requency  of insul in admin i s t r a -  
t ion.  I n  "Resu l t s "  we call, for the  sake of b rev i ty ,  the  
d a y  when insul in was given once " d a y  2", and  the  d a y  
wi th  two insul in in jec t ions  " d a y  I I " .  Len te  insul in  was 
given to  all  b u t  one pa t i e n t  on " d a y  I " ,  and  R a p i t a r d  1 
insulin to all  except  one d iabe t ic  on " d a y  I I " .  Insu l in  
R a p i t a r d  is a mix tu re  of dissolved qu ick .ac t ing  insul in 

Table 1. Clinical data on 13 labile juvenile diabetics, studied for diurnal levels of blood glucose and acetone bodies, glucosuria 
and lcetonuria when insulin was given once and twice daily 

Case Age Sex Height  Weight  Durat ion Insulin dose, units 
No. yrs  em kg of diabetes Insulin once daily Insulin twice daily 

yrs 

1 8 lV[ 132 25 1 
2 13 F 145 35 6 
3 8 F 124 25 4 
4 9 M 131 30 4 
5 9 F 126 29 6 
6 13 F 142 37 8 
7 15 M 141 35 10 
8 15 F 155 49 4 
9 11 F 147 36 2 

10 14 F 151 45 8 
11 4 :iV[ 113 21 1 
12 11 F 131 29 9 
13 16 ~ 147 45 12 
Mean 11.2 137.3 33.9 5.8 

Lente 8 -~ Ultralente 8 Rap i t a rd  12 ~- 6 
Lente 34 24 ~- 12 
N P H  20 ~ P H  12 + s 
Lente 24 Rap i t a rd  16 -~ 10 
,, 28 ,, 12 -~ 12 
,, 44 ,, 24 -~ 16 
,, 32 ,, 2O ~- i0 
,, 44 ,, 30 ~- 16 
,, 28 ,, 18 ~ 12 
,, 4O ,, 24 -b 16 
,, 18 ,, 12 -1- 6 
,, 40 ,, 26 -~ 14 
,, 44 ,, 28 ~- 16 

31.7 19.8 ~- 11.8 

Patients and methods 

I n  recen t  years  we have  employed  the  de te rmina-  
t ion  of d iu rna l  levels of b lood glucose and  acetone 
bodies  as a rou t ine  in the  eva lua t ion  of the  control  in 
labi le  d iabe t ic  children,  a d m i t t e d  to  the  hosp i ta l  be- 
cause of poor  control .  W e  inc luded  in the  presen t  s t u d y  
those  labi le  d iabet ics  who fulfilled the  following crite- 
r i a :  1. Insu l in  t h e r a p y  was changed from one to  two 
or f rom two to one daffy in jec t ions  dur ing  the  hosp i ta l  
s tay .  2. D iu rna l  Mood glucose and  acetone bodies,  
g lucosur ia  a n d  ke tonur i a  were s tud ied  dur ing  bo th  
t ypes  of insul in t r e a tmen t .  3. The ind iv idua l  t o t a l  da i ly  
dose of insul in was the  same dur ing  one- and  two.  
in jec t ion  t he rapy ,  or  va r i ed  b y  a t  most  four  units .  - -  
Th i r teen  pa t i en t s  fo rmed  the  s t u d y  group.  The  d iurna l  
specimens were ob t a ined  be tween March 1965 and  
March 1967. P e r t i n e n t  clinicM d a t a  are  given in Table  1. 

The  reasons for the  poor  control  of d iabe tes  a t  
admiss ion  were prev ious  infect ions,  d i e t a ry  errors and  
in some eases unexp la ined  lab i l i ty .  Severa l  d iabet ics  
had  r epea t ed ly  had  hypog lyeaemie  reac t ions  a t  home. 
None of the  pa t i en t s  had  a lbuminur ia .  Three  d iabet ics  
h a d  been acidot ic  a t  admiss ion  (eases 2, 8, 12). The  
first d iurna l  sampl ing  t ook  place  five to  seven days  
af te r  the  d i sappea rance  of the  signs of acidosis.  Nine 
d iabet ics  were s tud ied  first when receiving insul in once 
a d a y ;  and  in the  o ther  four  pa t ien t s ,  who h a d  been 
on two- in jec t ion  t h e r a p y  pr ior  to  admiss ion  the  first 
d iu rna l  specimens were t a k e n  when insul in  was given 
twice da i ly  (cases 8, 9, 10, 13). The second d iu rna l  

(25%) and  suspended  insul in crys ta ls  of i n t e rmed ia t e  
ac t ion  (75%) and  the  p r e p a r a t i o n  has  a b iphas ic  ac t ion  
(Schl ichtkrul l  e t  al., 1965). N P H - i n s u l i n  was given to  
one p a t i e n t  bo th  once and  twice a day .  The evening  
insul in dose on " d a y  I2"  was on the  average  37% of 
the  t o t a l  da i ly  dose. The morn ing  insul in  was given 
a t  7.15 a .m.  On " d a y  I I "  the  second dose of insul in 
was given a t  7.15 p . m .  The  mea l t imes  were as fol lows:  
8 a .m. ,  11.30 a .m. ,  2 p .m . ,  5 p .m. ,  and  8 p .m .  The d ie t  
con ta ined  a mode ra t e  a m o u n t  of ca rbohydra te ,  and  i t  
was poor  in fa t  and  r ich in prote in .  The da i ly  a m o u n t  of 
calories was ca lcu la ted  in the  following w a y :  1000 
calories ~- (age in years  • 100). Therefore,  the  mean  
consumpt ion  was a round  2000 calor ies /day.  On " d a y  
I I "  d inner  was smal ler  and  evening snack bigger  t h a n  
on " d a y  I " .  

Capi l la ry  b lood  was d r a w n  a t  7 a .m. ,  9 a .m. ,  a t  
noon, 3 p .m. ,  7 p .m. ,  10 p .m .  and  the  nex t  morn ing  a t  
7 a .m.  The fas t ing 7 a .m.  specimen a t  the  s t a r t  of the  
d iu rna l  sampl ing  was t a k e n  f rom only  seven pa t ien t s .  
Blood  glucose was de t e rmined  b y  the  o- toluidine 
m e t h o d  (l=[yvgrinen and  Nilddl~,  1962). Specimens for 
the  de t e rmina t ion  of acetone bodies were t a k e n  in to  
hepar in ized  tubes  and  k e p t  frozen un t i l  analysis .  
Urine  was collected dur ing  four  s ix .hour  per iods  8 a .m.  
- -  2 p .m. ,  2 - -  8 p .m . ,  8 p .m .  - -  2 a .m. ,  and  2 - -  8 
a .m. ,  and  the  urines were k e p t  in the  cold. Glucosur ia  
was measured  b y  po la r ime t ry ,  and  aHquots of the  
ur ine  samples  were s tored  frozen unt i l  the  de te rmina-  

1 Novo Laboratories,  Copenhagen. 
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tion of acetone bodies was performed. Ketonuria  was 
studied in ten patients. Blood and urine acetone bodies 
were measured by  the microdistillation procedure of 
Ahola and Somersalo (1963), in which furfural is used 
as a colour-trapping agent. The amount  of total  acetone 
bodies, i. e. the sum of acetoacetate, f l -hydroxybutyrate 
and acetone, is expressed for blood in mmole/1, and 
for urine in mmole/day. All determinations were done 
in duplicate. The significance of differences between 
mean values was calculated by  Student 's  t-test, and 
between paired values according to Dunn (1964). When 
the distribution of values for acetone bodies was skew, 
logarithmic values were employed in the calculations 
of significance. 

Results 

Blood glucose (BG). The mean diurnal BG values, 
mg/100 In] =E SE are presented in Fig. 1. Excessive 
hyperglyeaemia occurred on both "day  I "  and "day  
I I " .  On the former day, very high BG values were 
recorded in the morning both in fasting specimens and g 
after breakfast,  and also in the last evening-specimen 
(at 10 p .m.) ;  whereas on "day  I I "  the peak was a t  40 
7 p .m.  in the posteibal specimen. BG was below 
80 nag/100 ml on "day  I "  in two eases in the morning 30 
a t  the s tar t  of sampling, in two other patients a t  3 p. m., 
and on ' !day I I "  in one pat ient  at  7 a .m. a t  the end of 20 
the diurnal sampling. None of these diabetics were 
clinically hypoglycaemie. 10 
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l ----z . . . . . .  J. [ i 

. . . .  1'0 7 9 12 3 7 .7 
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Fig. 1. Diurnal blood glucose values, mg/100 ml (mean 
and SE) in labile juvenile diabetics on one- and two- 
injection therapy. - -  Insulin once daily. - ....... In- 
sulin twice daily. The arrows denote the time of insulin 

injection(s) 

The following significant differences were found 
between the mean BG values of the two diurnal curves: 
On "day  I "  BG was higher than  on "day  I I "  a t  9 a.m. 
(P < 0.02) and at  7 a .m. at  the end of the diurnal 
sampling (P < 0.05). When a paired comparison was 
done for each patient,  the mean differences in BG be- 
tween "day  r '  and "day  I I "  were significant at  the 
5% level at  9 a .m. and at  7 a .m. at  the end of the curve ; 

thus confirming the finding of higher morning hyper- 
glycacmia on "day  r '  than  on "day  I I " .  The paired 
comparison showed on the other hand, tha t  the 3 p .m.  
BG value was significantly higher on "day  I I "  than  
on "day  I "  (P < 0.02). 

Glucosuria. The mean glucosuria/six hours in 
g =E SE is shown in Fig. 2. The patients excreted large 
amounts of glucose both on "day  I "  and "day  I I " .  On 
the former day, the average 24-h excretion soared to 
105.2 g, and on "day  I I "  the mean diurnal glueosuria 
was 69.8 g. In  a paired comparison of 24-h glucosuria 
for each patient, the mean differences between "day  I "  
and "day  I I "  were significant at  the 5% level. The 
six-hour urines, collected between 8 a.m. and 2 p .m.  
and from 2 to 8 a .m. contained significantly more 
glucose on "day  I "  than  on "day  I I "  (P < 0.02 in both 
instances). The shape of the histogram depicting the 
mean glucosuria per six hours (Fig. 2) corresponds 
fairly well to the respective diurnal BG curve (Fig. 1). 

I n s u l i n  I nsu t i n  
once da i l y  tw i ce  da i l y  

8A.M~- 2-8 81~M: 2-8 8A.M.- 2-8 8P.M:.2-8 
2P.M. P.M. 2A,M. A,M. 2RM. P.M. 2A.M. A.M. 

G t u c o s u r i a  

Fig. 2. Glucosuria, g/six hours (mean and SE) in 13 labile 
juvenile diabetics receiving insulin once and twice daily 

Blood acetone bodies (BAcBo). The mean diurnal 
concentrations of total  BAeBo, mmole/1 =E SE, are 
shown in Fig. 3. Normal  fasting values for total  BAcBo, 
determined by  the method used in the present study, 
have been found to range from 0.01 to 0.54 mmole/1 in 
healthy 6 to 15 years old children (~d(erblom et al., 
1965). We considered in the present work the total  
BAcBo values to indicate hyperketonaemia if they 
exceeded 0.4 mmole/1. - -  The mean diurnal curves 
show morning hyperketonaemia on both "day  I "  and 
"day  I I " ,  bu t  on the former day the hyperketonaemia 
was considerably higher than  on the latter. The mean 
total  BAeBo values (logarithmic) were significantly 
higher on "day  I "  than  on "day  I I "  at  9 a.m. (P < 
0.02), and at  7 a.m. a t  the end of the diurnal sampling 
(P < 0.02). When the results on each pat ient  from the 
two diurnal curves were paired, the mean differences 
in total  BAcBo between "day  I "  and "day  I I "  were 
significant a t  the 2% level a t  9 a.m.,  and at  7 a.m. at  
the end of the diurnal curve. 
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Correlation of BG to BAcBo.  Significant correlations 
were found between BG and total  BAcBo on "day  I "  
as follows: At noon (r 4- 0.69, P < 0.02), at  10 p .m.  
(r -~ 0.79, P < 0.005) and 7 a.m. (r ~- 0.95, P <  
0.001). On "day  I I "  a significant correlation between 
BG and BAcBo was present only a t  7 a.m. at  the end 
of the diurnal sampling (r + 0.77, P < 0.005). 

rn m 0 1 ~  

3.0 1 

2.0 

1.5 ) I ~ . . ) .  ~ 

1.0 

0 . 5  " ~  

! r r i ,i r 

7 9 12 3 7 10 7 
A.M. EM. h. N. 

Fig. 3. Diurnal values for total blood acetone bodies, 
mmole/1 (mean and SE) in labile juvenile diabetics on 
one-and two-injection therapy. - -  Insulin once daily. 
.. . . . . . . .  Insulin twice daily. The arrows denote the time 

of insulin injection(s) 

Ketonuria.  The mean excretion of total  acetone 
bodies in urine, expressed in mmole/day is given in 
Table 2. The average 24-hour ketonuria of the ten 
patients studied was more than  sevenfold on "day  I "  
compared with tha t  of "day  I I " ,  the mean logarithmic 
values being significantly different (P < 0.02). The 

Table 2. Excretion of total acetone bodies in  urine, mmole/ 
six hours and 24 h (mean 4- SE)  in ten labile juvenile dia- 

betics receiving insulin once and twice daily 

Insulin once Insulin twice 
daily daily 
Total acetone 
bodies, mmole 

Total acetone 
bodies, mmole 

8 a.m. -- 2 p.m. 5.8 4-3.6 0.224-t=0.05 
2 -- 8 p.m. 0.23~=0.06 0.334-0.06 
8 p.m. -- 2 a.m. 0.284-0.09 0.364-0.11 
2 -- 8 a.m. 1.7 4-1.0 0.184-0.03 
Per 24 h 8.0 :k3.6 1.104-0.20 

mean difference between "day  I "  and "day  I I "  24-h 
ketonuria in a paired comparison on each of the ten 
patients was significant (P < 0.01). The major  par t  of 
the increased quantities of acetone bodies was excreted 
on "day  I "  during the night and early morning. No 
significant correlation was found on either day  between 
24-h glucosuria and diurnal ketonuria (r -~ 0.06 on 
"day  I "  and + 0.26 on "day  I I" ) .  

Discussion 

We have compared directly the diurnal results 
obtained during the insulin therapy regimens for the 
following reasons: the individual daily dose of insulin 
was the same or very close to it for both types of 
t rea tment  (Table 1) ; and we have assumed that,  other 
than insulin, the factors affecting the control of dia- 
betes influenced each pat ient  in the same way during 
one- and two-injection therapy. We shall discuss the 
mat te r  of the sequence of the two regimens later on. 

Our patients showed a marked diabetic instability 
when intermediate-acting insulin was given once a day. 
The mean BG and BAcBo values indicated tha t  the 
metabolic derangements were especially large in the 
morning. However, the mean BG had already risen to a 
very high level at 10 p.m.,  and the lowest BG value 
was 139 rag/100 ml at  this hour. This, together with 
the occurrence of the mean peak glucosuria/six hours 
between 8 p .m.  and 2 a.m., might indicate tha t  many  
patients were hyperglyeaemie during the night, al- 
though BG was not measured between 10 p .m.  and 
7 a.m. In  unstable diabetics, the two most common 
causes of morning hyperketonaemia and ketonuria are 
insufficient effect of knsulin during the night and early 
morning, and on the contrary hypoglycaemia (Somogyi, 
1941). As regards our study, in addition to what  was 
mentioned before about evening and night hyper.  
glycaemia, the 2- -8  a. m. urine of all patients contained 
glucose. Therefore, in our series relative lack of insulin 
during the night seemed to explain better  the morning 
hyperketonaemia and ketonuria. But  some diabetics 
may  have hypoglycaemic reactions despite hyper- 
glycaemia, if a rapid fall of BG occurs (Bolinger et al., 
1964). Such a phenomenon might have come about in 
some of our patients during the night, and contributed 
to the morning hyperketonaemia. In  addition, several 
patients had in their history hypoglycaemic reactions. 

When insulin was given twice a day the control of 
diabetes was not good either. But  the significantly 
lower hyperglycaemia and hyperketonaemia in the 
morning, and the significantly smaller diurnal glucos- 
uria and ketonuria in the paired comparison showed 
that  the patients '  diabetes was better  controlled by  
two-injection than by one-injection therapy. The mean 
peak BG value was recorded at  7 p. m. in a postprandial 
sample, before the administration of the second insulin 
dose. The postprandial evening hyperglycaemia during 
two-injection therapy might be reduced by  giving the 
second insulin dose earlier than what  happened in our 
study. - -  The four patients who were studied at  first 
on two-injection therapy and later on one daily insulin 
dose, had, in general, lower morning hyperglycaemia 
and hyperketonaemia and less glucosuria when they 
received insulin twice daily than once a day. Accord- 
ingly it seemed unlikely tha t  the sequence of the two 
therapeutic regimens would have influenced the results 
of the comparisons. 
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The biphasie 1%apitard insulin, which was given to 
all except one of our patients during two-injection 
therapy,  has been shown by  Schliehtkrull and co- 
workers (1965) to give a bet ter  control than  other 
insulins of the hyperglycaemie peak after breakfast  and 
also throughout  the day, both in one- and two-injection 
therapy.  SchHchtkrull et al. used the l~-formula for 
their evaluation. Kappeler  (1966) recommended I%api- 
tard  in particular for unstable diabetics presenting 
nocturnal hypoglycaemia  and morning hyperglycae- 
mia, and he observed tha t  the quant i ty  of I%apitard 
required per day for two-injection therapy was 20% 
higher compared with the dose of Lente insulin. Our 
experience as well, is tha t  most  juvenile diabetics who 
are changed from one-injection therapy to I~apitard 
twice a day do best when their daily dose of 1%apitard 
insulin is somewhat higher than  the previous dose of 
intermediate-acting insulin given once a day. 

In  a study of fasting levels and diurnal variation in 
blood lipids and acetone bodies in juvenile diabetics, 
Sterky et al. (1966) found the fasting values for F F A  
and acetone bodies to be elevated in patients on one- 
injection therapy,  whereas those taking insulin twice 
a day had normal FFA level, lower acetone bodies in 
blood and less diurnal variat ion in blood sugar. The 
diurnal curves for total  BAcBo in our s tudy (Fig. 3) 
are of the same shape as the curves given in the paper  
of Sterky and co-workers. These authors concluded 
tha t  juvenile diabetics ought to be given insulin twice 
daily, in view of the possibility of prognostically 
unfavourable effects of elevated blood acetone bodies 
or FFA. 

Our results similarly show the advantage of giving 
insulin twice a day  to juvenile diabetics. Two-injection 
therapy proved to be beneficial in labile patients  by  
curtailing morning hyperglycaemia and diurnal glucos- 
nria. In  particular, two-injection therapy turned out 
to be effective in the reduction of hyperketonaemia and 
ketonuria, which are certainly harmful in the short 
term and probably also in the long run. Our results 
clearly speak in favour of two-injection therapy in at  
least the labile juvenile diabetics. 
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