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T h e  l i n e a r  a l k y l b e n z e n e  s u l f o n a t e  is c o n s i d e r e d  to be  h a r m l e s s  to t he  
o r g a n i s m  a c c o r d i n g  to r e su l t s  d e s c r i b e d  b y  Bueh ler  (1) a n d  b y  o t h e r  d a t a  
r e p o r t e d .  T h e s e  i n v e s t i g a t i o n s  a r e  m a i n l y  c o n c e r n e d  w i t h  changes  in  b o d y  
we igh t ,  h e m a t o l o g i c a l  p a r a m e t e r s  a n d  r e p r o d u c t i o n  da ta ,  r e spe c t i ve ly .  F e w  
d a t a  a re ,  h o w e v e r ,  a v a i l a b l e  in  t h e  l i t e r a t u r e  d e a l i n g  w i t h  m e t a b o l i c  
a l t e r a t i o n s  i n d u c e d  b y  d e t e r g e n t s .  A c c o r d i n g  to our  p r e v i o u s  e x p e r i m e n t s  
(2) t h e  g lucose  t o l e r a n c e  w a s  i m p a i r e d  in  m a l e  r a t s  f ed  S D B S  (0,25 g /kg  
b o d y  we igh t )  fo r  4 weeks .  F o l l o w i n g  a s ing le  o ra l  i o a d i n g  of d e t e r g e n t  t he  
t i m e  cour se  of t h e  b lood  g lucose  c u r v e  w a s  s i m i l a r  to t h a t  b e i n g  o b s e r v e d  
a f t e r  g lucose  load ing .  

I n  t h e  p r e s e n t  s t u d y  f a s t i n g  b lood  g lucose  l eve l s  a n d  g lucose  t o l e r a n c e  
cu rves  w e r e  i n v e s t i g a t e d  in  r a t s  f ed  S D B S  for  3 mon ths .  

Methods 
From the stock of our inst i tute  40 male and 50 female albino rats  wi th  an 

average weight  of 160 g and 180 g, were  fed SDBS in a dai ly  dose of 0,25 g/kg 
body weight  mixed  into thei r  diet for 3 months.  At  the end of the th i rd  month 
the animals  were  divided into 4-4 groups, and the blood glucose was estimated.  
The animals  were  t rea ted  as follows: 

Group I Dist i l led wate r  1 ml/100 g body weight 
Group I I  Glucose 0,610 g/ml/100 g body weight  
Group I I I  SDBS 0,094 g/ml/100 g body weight  
Group IV Glucose 0,610 g/ml/100 g body weight  

and SDBS 0,094 g/ml/100 g body weight.  
All  solutions were  adminis te red  by  a gastric tube. 
In  each group the number  of animals  was 10, except  the  female group IV 

(20 rats). 
The diets were  given to the animals  in a semi-sol id form. 
The food consumption was the same in each group. 
The animals  were  fas ted for 18 hours. Fas t ing  blood glucose levels and  levels 

af ter  loading were measured  in the blood samples wi thdrawn from the ta i l  
every 30 minutes  over  180 minutes.  Blood glucose level was de te rmined  ac-  
cording to the orthotoluidine method described by  Bakos (3). 

Sta t is t ical  analyses  were done by  Student's t- test .  

Results 
A t  t h e  end  of t he  3 rd  m o n t h  t h e  a v e r a g e  w e i g h t  of  t h e  m a l e  r a t s  was  

350 g, w h i l e  t h a t  of f ema le s  250 g. No  d i f fe rences  w e r e  o b s e r v e d  in  t h e  
r a t e  of g r o w t h  b e t w e e n  e x p e r i m e n t a l  a n d  con t ro l  g roups .  

*) The ski l ful  technical assistance of Mrs. H. AsbSth is h ighly  acknowledged. 
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The effect of a single large dose of detergent given by tube on the 
blood glucose levels in detergent pretreated and control male and female 
rats is illustrated in table 1. Due to the effect exerted by the detergent the 
blood glucose level was increased related to that  of the controls treated 
with distilled water.  

Table 2 represents the data obtained in detergent pretreated and control 
rats following glucose loading. No difference could be found between 
the. two groups of male rats. In females the blood glucose level was 
significantly higher in the 30th minute and significantly lower in the 
90th and 120th minutes as related to the controls. 

The time courses of blood glucose levels after glucose and detergent  and 
glucose loading, respectively, are shown in the figures: 

Fig. 1 illustrates the data of male control groups. As a result of 
combined glucose -b detergent  loading at the 30th and 60th minute higher, 
from the 120th minute lower blood glucose levels were measured related 
to levels obtained after a simple glucose loading. 

I . 120 x • 

~.15 x + - 1 3 ~  

110, I ~'q..~ 

/ " - . _  *-13~, ~'~'~ 

.+ "~, .16 

eO ' 

~ n o h  glucose loading 

. . . . .  ~ Control: glucose§ 
loading 

X . p < 0,02 

t I I s l ~ 
30 60 90 120 150 180 

Minutes 

Fig. I. Effect of  glucose and  glucose and de tergent  load ing  on  the  b lood glucose levels 
in the control male rats ,  

Fig. 2 shows the results of detergent pretreated male animals. The time 
courses of blood glucose levels are similar to those of the controls. In one 
case, in the 30th minute, however, a high individual value of over 150 mg 
per cent was obtained due to the effect of detergent  and glucose ad- 
ministration. 

Fig. 3 illustrates the curves of female controls, indicating individual 
values. Due to the effect of the two kinds of loadings the levels of blood 



T
ab

le
 I

. 
A

cu
te

 e
ff

ec
t 

o
f 

d
et

er
g

en
t 

o
n

 t
h

e 
le

ve
ls

 o
f 

b
lo

o
d

 g
lu

co
se

 i
n

 d
et

er
g

en
t 

tr
ea

te
d

 a
n

d
 c

o
n

tr
o

l 
ra

ts
 

S
ex

 
G

ro
u

p
 

D
os

e 
o

f 
0"

 
3

0
' 

60
" 

9
0

' 
12

0"
 

15
0'

 
18

0"
 

d
et

er
g

en
t 

d~
 

D
et

er
g

en
t 

9
4

m
g

/1
0

0
g

 
77

 4
- 

10
 

81
 4

- 
10

 
11

1 
4-

 2
7 

10
1 

• 
23

 
10

2 
4-

 1
7 

94
 4

- 
16

 
94

 4
- 

17
 

p
re

tr
ea

te
d

 
b

o
d

y
 w

ei
g

h
t 

0 
77

 •
 

10
 

73
 4

- 
7 

75
 -

}-
 1

0 s
) 

69
 4

- 
6 s

) 
71

 ~
: 

12
 ~)

 
68

 d
- 

11
')

 
65

 4
- 

10
 a)

 
C

o
n

tr
o

l 
94

 r
ag

/1
00

 g
 

74
 4

- 
9 

82
 4

- 
9 

90
 4

- 
14

 
91

 4
- 

15
 

94
 4

- 
13

 
86

 -
}-

 1
4 

83
 4

- 
14

 
b

o
d

y
 w

ei
g

h
t 

0 
74

 4
- 

9 
81

 4
- 

10
 

72
 •

 
10

 ~)
 

70
 4

- 
13

 ~)
 

72
 +

 
10

 ~)
 

70
 4

- 
13

 ~)
 

66
 4

- 
IV

) 

D
et

er
g

en
t 

94
 m

g
/1

0
0

 g
 

78
 4

- 
10

 
10

3 
4-

 2
6 

10
8 

4-
 2

4 
98

 •
 

19
 

96
 d

- 
29

 
97

 4
- 

35
 

96
 4

- 
28

 
p

re
tr

ea
te

d
 

b
o

d
y

 w
ei

g
h

t 
0 

78
 •

 
10

 
74

 4
- 

12
')

 
73

 d
- 

10
 a)

 
72

 4
- 

8 ~
) 

70
 4

- 
11

 ~)
 

71
 4

- 
14

 
74

 •
 

11
 ~)

 
C

o
n

tr
o

l 
94

 m
g

/1
0

0
 g

 
77

 4
- 

7 
97

 4
- 

21
 

10
1 

d-
 1

7 
10

2 
d-

 2
4 

93
 -

]-
 2

0 
86

 4
- 

22
 

99
 4

- 
21

 
b

o
d

y
 w

ei
g

h
t 

0 
77

 4
- 

7 
76

 d
- 

8 ~
) 

80
 d

- 
6*

) 
76

 4
- 

4'
) 

74
 4

- 
7 s

) 
75

 4
- 

12
 

74
 -

}-
 8

*)
 

~)
 p

 ~
 

0,
05

 
')

 p
 ~

 
0,

02
 

s)
 p

 ~
 

0,
01

 

T
ab

le
 2

. 
E

ff
ec

t 
o

f 
gl

uc
os

e 
lo

ad
in

g
 o

n
 t

h
e 

le
ve

ls
 o

f 
b

lo
o

d
 g

lu
co

se
 i

n
 d

et
er

g
en

t 
tr

ea
te

d
 a

n
d

 c
o

n
tr

o
l 

ra
ts

 

S
ex

 
G

ro
u

p
 

D
os

e 
o

f 
gl

uc
os

e 
0"

 
30

" 
60

 ~
 

90
 ~

 
12

0 
~ 

15
0 

~ 
18

0 
~ 

8'
 

D
et

er
g

en
t 

61
0 

m
g

/1
0

0
 g

 
77

 W
- 1

0 
97

 -
4-

 1
5 

99
 ~

 
11

 
10

1 
M

- 1
3 

11
6 

4-
 1

9 
11

6 
W

- 2
6 

p
re

tr
ea

te
d

 
b

o
d

y
 w

ei
g

h
t 

C
o

n
tr

o
l 

6
1

0
m

g
/1

0
0

 g
 

74
 -

4-
 9

 
94

 -
4-

 1
0 

96
 4

- 
19

 
10

5 
4-

 1
3 

II
0

 •
 

15
 

11
5 

W
- 1

3 
b

o
d

y
 w

ei
g

h
t 

6
1

0
m

g
/l

O
0

 g
 

78
 -

4-
 1

0 
12

8 
~

- 
19

 
11

3 
4-

 1
3 

10
6 

4-
 1

7 
10

0 
4-

 1
3 

10
5 

-4
- 

14
 

b
o

d
y

 w
ei

g
h

t 
6

1
0

m
g

/l
O

0
 g

 
77

 -
f-

 7
 

11
1 

4-
 1

4 l
) 

11
7 

4-
 1

1 
12

3 
~ 

16
1)

 
11

1 
4-

 9
 I)

 
10

8 
-]

- 
17

 
b

o
d

y
 w

ei
g

h
t 

De
te

rg
en

t 
p

re
tr

ea
te

d
 

C
o

n
tr

o
l 

~
)p

~
0

,0
5

 
Z)

 p
~

0
,1

 

1
1

8
4

- 
17

 

1
2

0
+

8
 

1
0

3
q

- 
19

 

11
8-

1-
 1

6'
) 

b
.d

 

g 2.
 

o~
 

u 



Antal, Changes in Blood Glucose level induced by Sodium 147 

120 

110' 
E 

~ 100. 

3 
~ 90' 
-iJ 

m 

70. 

l 
0 

x x 
x 

-'1"25,...~ -" " "" %%% 

I "1"19 t26  

! 
I 

"# d.li 
I 't15 I 

/ O~ Detergent pretreated: 
glucose loading 

. . . .  0"4 Detergent pretreated: 
gtucese,de tergent loading 

x p< o,os 

t 1 I t [' 
3tO 60 90 120 150 160 

Mrnutes 
Flg.  2. Ef fec t  of  g lucose  a nd  g lucose  a nd  d e t e r g e n t  l oad in g  on  t h e  b lood  g lu co se  l eve l s  

in  the  detergent  pretreated male  rats.  

glucose followed similar time courses. However, in the detergent  and 
glucose treated group in the 30th minute one, in the 60th and 90th minute 
four, and in the 120th, 150th and 180th minute three values reach or exceed 
a blood glucose level of 150 per cent. 

Fig. 4 shows the curves of female detergent pretreated animals; the 
individual values are also indicated. As a result of detergent  and glucose 
t rea tment  the levels of blood glucose are higher during the whole course 
of the investigation, and in the 30th minute eleven, in the 60th minute 
eight, in the 90th minute five, in the 120th minute  three, in the 150th 
minute  four, and in the 180th minute six values reach or exceed the 
value of 150 mg per cent. The average value even in the 150th minute 
exceeds the level of 130 mg per cent. Due to the effect of glucose loading 
the blood glucose level exceeded the value of 150 mg per cent only in 
two cases in the 30th minute. 

Discuss ion  

Both in our previous and in the present investigations rats were treated 
with SDBS of the same amount  for 4 weeks or 3 months, respectively. The 
amounts of glucose or detergent loads calculated for body weight were 
also identical. 

Due to the effect of a single oral detergent  loading the levels of blood 
glucose were found elevated in both series of experiments. In this series 
the rate of elevation is more pronounced both in control or detergent 
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Fig .  3. E f f e c t  o.f g l u c o s e  a n d  g l u c o s e  a n d  d e t e r g e n t  l o a d i n g  o n  t h e  b l o o d  g l u c o s e  l e v e l s  
i n  t h e  c o n t r o l  f e m a l e  r a t s .  

pre t r ea ted  animals  than  in tha t  of our  ear l ier  exper iment .  Rats of higher  
age seem to react  more  sensi t ively to a single detergent  challenge. 

Due to the effect of glucose loading, blood glucose curves of male  
control and exper imenta l  ra ts  followed the same t ime course, whereas  
in the exper imenta l  group of female  ra ts  blood glucose level  reached its 
m a x i m u m  in the 30th minute,  while in the  controls in the 90th minute.  

Z s i n k a  (4) has found impai red  glucose tolerance in young offsprings of 
SDBS fed p regnan t  rats. B u d a v d r i  (5) has repor ted  increased glucose 
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Fig. 4. Effect  of glucose and glucose a n d  d e t e r g e n t  load ing  on the  blood glucose levels  
in  the  de te rgen t  p re t r ea ted  female  rats ,  

sensi t ivi ty 12 days  a f te r  the in t ravenous adminis t ra t ions  of single doses 
of different kinds of surface active agents. In our previous exper iments  (2), 
we have  found higher  blood glucose levels than  the  controls af ter  glucose 
loading in male  ra ts  fed SDBS for 4 weeks.  According to our and other 
l i te rary  da ta  glucose tolerance seems to depend on the length of the period 
of de tergent  feeding. I t  is of interest  to inves t igate  the  length of the period 
of detergent  exposit ion required for the deve lopment  of maximal  glucose 
sensi t ivi ty and also to decide when  it ceases. 



150 Zeitschrilt yi~r Ern~ihrungswissenscha]t, Band 12, Heft 2 

A difference was  also found be tween  the male  and female  animals  
concerning the reac t ion  developed af ter  a single de te rgen t  and  glucose 
loading:  Female  animals  appea r  to react  more  sensi t ively.  As a resul t  of 
combined de te rgen t  and  glucose loading,  ind iv idua l  levels  of blood glucose 
over 150 mg per  cent were  measured  severa l  t imes in controls  but  even more 
often in de te rgen t  p r e t r ea t ed  groups.  The e levat ion of blood glucose levels  
may  p a r t i a l l y  be a consequence of a l t e red  absorpt ion.  The decrease  in 
ce l lu lar  u p t a k e  of glucose is also suggested to be another  poss ib i l i ty  of 
a serious impa i rmen t  in glucose tolerance.  According  to inves t igat ions  
made  in e ry th rocy tes  in v i t ro  (6, 7) Tr i ton  X-100 and Tr i ton WR 1339 were  
shown to increase  the h y d r a t a t i o n  of m e m b r a n e  prote ins  and decrease  the 
glucose uptake.  Glucose up t ake  of the isolated ra t  hea r t  is s ignif icant ly 
decreased when  the perfus ion med ium conta ined  50 mg per  cent of 
Na-chola te  (8). 

In some instances  a s ingle dose of ep inephr ine  (5/zg/100 g body  weight)  
was in jec ted  subcutaneous ly  to control  and de te rgen t  p r e t r ea t ed  (for 
3 months) female  rats.  The blood glucose curves of the  two groups fol-  
lowed the same t ime courses, i.e. no increase  in ep inephr ine  sens i t iv i ty  
was observed in the expe r imen ta l  group either.  

The resul ts  of these inves t igat ions  suggest  tha t  the react ions  developing 
in male  and female  animals  due to the  effect of de te rgen t  are not  a lways  
the  same. Glucose sens i t iv i ty  is more  pronounced in female  rats.  I t  is of 
pa r t i cu l a r  in te res t  tha t  in female  animals  due to the  effect of a combined 
glucose and de te rgen t  loading even in controls  but  more  s ignif icant ly in 
de te rgen t  p r e t r ea t ed  ra ts  high blood glucose levels were  found. 

Moncrieff  (9) suggests tha t  some indiv idua ls  may  develop id iosyncra t ic  
sens i t iv i ty  to detergents .  In  every  day  life the  poss ibi l i ty  of the combined 
ingest ion of de te rgents  and ca rbohydra te s  could not  be excluded.  

Summary 
Male and female rats were fed SDBS (0,25 g/kg body weight/day) for three 

months. At the end of the 3rd month both the control and experimental group 
was orally loaded with detergent, or glucose, or detergent and glucose. 

Due to the effect of a single large dose of detergent loading both in the 
experimental and the control group the curves of blood glucose levels followed 
similar time course to the one observed after glucose loading. 

After a glucose loading the blood glucose levels were higher in the 30th 
minute in the detergent pretreated female rats, whereas in the 90th minute they 
were lower as related to those of the controls. 

The blood glucose levels were higher at the beginning and lower at the end 
of the experimential period in the detergent and glucose treated male group 
as compared to the levels of the glucose loaded males. 

In female groups after glucose and detergent loading even in the controls, 
but particularly in the detergent pretreated group the levels of blood glucose 
exceeded the value of 150 mg per cent in several instances. 

Zusammenfassung 
Dodezylbenzolsulfonsaures Natrium wurde an mfinnliche und weibliche 

weiBe Ratten in einer Dosierung von 0,25 g/kg K~rpergewicht t~glich drei Monate 
lang verftittert. Am Ende der Versuchsperiode wurden in den Kontroll- und 
Untersuchungsgruppen Belastungen mit Detergens bzw. Glucose und mit Deter- 
gens und Glucose durchgeffihrt. 
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Nach einer  groflen Einzeldose des Detergens konnte bei den KontroU- 
und Untersuchungsgruppen ein ~hnlicher Blutzuckerkurvenver lauf  beobachtet 
werden. 

Bei den mit  Detergens vorbehandelten weiblichen Rat ten  waren die Blut-  
zuckerwerte 3{) Minuten nach der  Glucosebelastung niedriger,  90 Minuten nach 
der Belastung hSher als bei den Kontrolltieren. 

Nach der Belastung mit  Detergens und Glucose waren  bei den m~nnlichen 
Kontrol l -  und Versuchsgruppen im Vergleich zur Glucosebelastung anfangs 
hShere, spiiter jedoch niedrigere Blutzuckerwerte zu verzeichnen. 

Der kombinierten Belastung mit Detergens und Glucose folgend wurden bei 
den Kontrol l t ieren und noch eher  bei den mit  Detergens vorbehandel ten weib- 
lichen Ratten h~uflg Blutzuckerwerte fiber 150 rag% gemessen. 
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