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Summary. Previous experiments have shown that in an 
oral glucose tolerance test insulin is mobilized in the first 
phase independent of the following hyperglycemia. By 
giving different amounts of glucose (0.5--2.0 g/kg) in 
conscious trained dogs it was shown that this early phase 
of insulin secretion was stimulated independently of the 
administered glucose load by additional mechanisms. 
These mechanisms, at least partly, were triggered in the 
nerve endings of the cavity of mouth: their paralysis by 
mucosal anaesthesia abolished the early IRI-increase in 
intact animals as well as after feeding glucose to dogs 
bearing oesophagus fistulas. Spraying sodium cyclamate 
into the mouth did not produce any IRI-increase. The 
results indicate that the taste modality "sweet" is not in- 
volved in this reflex response. Conditioned reflexes as a 
consequence of the training programme or of the daily 
feeding regime were excluded by control experiments. 

Mgcanisme de la sderdtion d'insuline apr~s administra. 
tion orale de glucose 

111. t~echerches sur le mdeanisme de mobilisation rdflexe 
de l'insuline apr~s stimulation orale 

.Rdsums Des expdriences prdalables ont montr6 que 
dans un test oral de tol6ranee au glucose l'insuline est 
mobilisde au cours de la premiere phase ind6pendamment 
de l'hyperglycdmie qui suit. Si l'on administre diffdrentes 
doses de glucose (0.5--2.0 g/kg) ~ des chiens dveillgs et 
entrain6s, il apparaiV que cette premiere phase de la 
sder6tion d'insuline est stimulde par des m6eanismes 
additi/s inddpendamment de la charge de glucose appli- 
qu6e. Ces m6canismes, au moins en partie, commencent 
aux terminaisons nerveuses de la cavit6 buceale: leur 
paralysie par anesth6sie de la muqueuse emp6che la pre- 
mi6re augmentation r6flexe d'IRl ehez les animaux 
intacts de mSme qua l'augmentation d'IRI apr6s alimen- 
ration simul6e do glucose chez des ehiens ayant des 
fistules de l'oesophage. Le fair de pulv6riser du cyclamate 

de sodium dens la cavit6 buccale ne provoque aueune 
augmentation d ' i g I .  Cela signifie que la saveur "sucr~e" 
n'intervient pas darts le m~canisme du rgfiexe. Les m~- 
canismes des rdflexes eonditiorm6s qui sent la consgquence 
d'un progran~rne d'entrainement ou d'un rggime alimen- 
taire journalier 6taient exelus par des expdriences de con- 
trSle. 

Der Mechanismus der lnsulinmobilisierung nach oraler 
Glucosegabe 

I I I .  Untersuchungen zum Mechanismus einer reflek- 
torischen Insutinmobilisierung nach oraler Glucosegabe 

Zusammenfassung. Vorangegangene Experimente hat- 
ten ergeben, dai3 bei einem oralen Glucosetoleranztest 
in einer ersten Phase Insulin unabh~ngig von der erst 
darauffolgenden Hyperglyk/~mie freigesetzt wird. Dutch 
Gabe untersehiedlieher Glucoscdosen (0.5--2.0 g/kg) an 
waehe, trainierte Sch/iferhunde wird in dieser Mitteilung 
gezeigt, daI~ diese erste Phase der Insulinsekretion yon 
der verabfolgten Glucosedosis unabh~ngig durch zus~itz- 
liche Mechanismen stimuliert wird. Diese Mechanismen 
beginnen zumindest teilweise in :Nervenendigungen der 
MundhShle: ihre Bet/~ubung durch Sehleimhautanasthe- 
sic verhindert den friihzeitigen reflektorischen IRI-Au- 
stieg bei intakten Tieren sowie den gleichen reflektori- 
sehen IRI-Anstieg naeh Glucosescheinfiitterung an l-lun- 
de mit Oesophagusflstelm Einst/iuben yon l~atrium- 
Zyklamat in die IYlundhShle ruff keinen IRI-Anstieg her- 
vor. Die Gesehmacksriehtung ,,siiB" ist also nieht an den 
reflektorisehen Mechanismen beteiligt. Bedingb-reflek- 
torischc Vorg~nge als Folge des Trainingsprogramms oder 
der tagliehen Nahrungsaufnahme wurden durch Kontroll- 
versuche ausgeschlossen. 

Key words: Oral glucose tolerance test, insulin secre- 
tion, reflex, glucose doses, receptor, mucosal anaesthesia, 
cyclamate. 

Introduction 

Insulin mobilization after feeding or after oral test- 
ing with glucose does not only depend on the rise of 
blood concentrations of glucose, amino acids, and free 
fa t ty  acids (FFA), but it is also related to the activity 
of the "enterohormonal glands" as well as of the 
vegetative nervous system (Dupr6, 1970). Our pre- 
vious experiments have shown that  in conscious dogs 
after an oral glucose tolerance test (OGTT) the im- 
munoreactive insulin (IRI) in the peripheral venous 
blood reaches a peak corresponding to the glycemic 
peak but this peak is preceded by one or two other 

peaks (Fischer et al., 1972). Similar patterns of insulin 
secretion can also be produced without any blood 
glucose increase by sham-feeding glucose or tap water 
in conscious animals with oesophageal or gastric fistu- 
lae (Fischer and Hommel, 1971; Hommel et al., 1972). 
After intragastrie glucose administration, however, it 
did not occur during the first minutes because the cav- 
ity of mouth was avoided by the test solution (Hom- 
mel et al., 1972). Two questions should be answered by 
the experiments reported here: Is there any dose-re- 
lationship of that  early insulin mobilization after 
OGTT ? Can the involvement of local nervous factors 
be proved in the intact animal ? 
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M a t e r i a l  a n d  M e t h o d s  

Animals: Tra ined  pure-breed Alsa t ian  dogs (7 males  
and 16 bitches) wi th  an  age of 38.94-3.2 m o n t h s  and of a 
body weight  of 28.24-0.9 kg were used for 43 tests.  

They  were s t a rved  for 20.24-0.2 h. The  condit ions of 
the  exper iments  and the  graining pa t t e rn  are  described by  
Fischer  et al. (1972). Three  of the  animals  carr ied double- 
barrel led oesophagus fistulas for a t  least  6 weeks (cf. 
H o m m e l  et at., 1972). 

F ina l ly  we had  to  exclude t h a t  the  early and t rans ien t  
I g I - r i s e  before the  hyperg lycemia  developed af ter  g iv ing 
glucose orally,  was due to some k ind  of condi t ioned reflex. 
The  l a t t e r  m igh t  be produced  by  t ra in ing  or by  normal  
dai ly  feeding regime.  Fo r  2 min  the  dogs were shown a 
fresh meal  of meat ,  or the i r  jaws were s l ight ly irr igated 
mechanica l ly  w i t h  t he  plast ic  tube  used in the  o ther  ex- 
per iments  for g iv ing  tes t  solutions orally.  The analyt ica l  
me thods  for blood glucose, s e rum-FFA,  and p l a s m a - I R I  
are g iven  in the  previous  paper  (Fischer et al., 1972). 

Calculations: The t ime  curves  of concentra t ions  are 

Table  1. Blood glucose [mg/lO0 ml], I R I  [#U/ml] and FJFA [/~moles/1] concentrations before and after oral administration 
of 0.5 or 2.0 g/Icg glucose 

T i m e  0.5 g/kg (n = 6) 2.0 g /kg  (n = 6) 
[min] Blood glucose I g I  FFA Blood glucose I g I  F F A  

- -30  69.84- 6.5 10 .81  5.2 3634-39 68.04- 6.3 24.24- 2.9 4854-47 
- -15  70.84- 5.3 15 .8•  5.4 3974-57 68.04- 6.6 24.84- 1.0 5004-49 

0 67.7=t= 5.2 12.54- 5.2 378~:56 69.04- 7.4 22.64- 2.2 4974-52 
2.5 72.7=t= 7.9 21.04- 8.1 --  72.84- 8.2 22.04- 5.1 --  
5.0 75.34-10.7 34.04-11.0 a 4 5 4 •  73.6-_t= 9.9 2 2 . 0 i  4.0 5534-59 
7.5 80.84-11.4 36.8:1:10.5 a --  78.04-10.3 40.64- 4.8 a - -  

10.0 78.24-12.4 33.34- 3.9 a 4004-48 85.6=t= 9.7 32.4=t= 8.7 5 2 1 •  
12.5 88.3~: 13.2 51.84-16.0 a -- 87.04-10.4 3 9 . 2 !  9.6 a --  
15.0 89.24-13.4 38 .0 •  7.3 a 3334-75 90.24-10.5 37.24- 7.0 a 4244-71 
17.5 89.3:j: 12.3 a 49.24-10.7 a - -  96.0-t-10.2 a 43.44- 4.4 a --  
20.0 81.54-10.8 40.34- 7.5 a 2224-25 ~ 105.44-13.4 a 47.24- 9.9 a 2884-92 
22.5 86.84- 9.0 a 45.04- 8.8 a --  96 .8~12 .3  a 42.24- 8.0 a --  
25.0 81.2:t: 8.2 50.24- 9.0 a 208~:52 a 106.44- 6.4 a 47.04- 7.9 a 2 3 3 •  a 
30.0 81.74- 6.8 41.74-10.5 a 234:1:76 117.24- 4.8 a 55.24- 5.6 a 1 7 2 •  a 
40.0 78.3=f= 6.2 31.54- 8.3 a 199•  a 122.2~: 7.3 a 55.84-10.8 a 1374-52 a 
50.0 74.04-10.8 31.24- 6.9 2634-56 109.44- 8.8 a 50.44-13.3 a 1044-34 ~ 
60.0 70.24- 6.6 40.74- 9.8 a 3154-20 120.04- 8.1 a 42.0-t- 6.7 a 964-29 a 
90.0 69.04- 7.8 27.34- 7.7 4404-49 89.44- 9.4 40.64- 8.8 a 1084-37 a 

a = Significant difference f rom the  ini t ial  value.  

Table  2. Integrated responses of blood glucose, 1t71 and F F A  (0-- 90 rain) and insulinogcnic index after oral administration 
of different guantities of glucose without and with preceding mucosal anaesthesia of the mouth 

Glucose dose Blood glucose area  I R I  area F F A  area Insul inogenie  index  
[mg .  90 min]  �9 90 rain] [tz Moles .  90 mill] 

[g/kg] n L ]00---ml J [ a U  ml  J L 1 

0.5 6 9654-387 b 1643-t-272 --107644-1983 a 2.954-1.25 
1.0 10 2153:t:616 19274-350 --213174-4060 2.724-1.01 
2.0 6 2814:t:380 19114-314 --261744-403 0.78:l: 0.19 c 
t .0 + mucosal  
anaesthesia  6 9774-610 5624-453 b --144404-4445 0.964-0.49 c 

a ~ n = 4 .  
b = Significant difference to  the  o ther  tes ts  in t h a t  column. 
c = Significant difference to  t he  OGTT wi th  0.5 or 1.0 g/kg. 

The animals  were fed or sham-fed  glucose 0.5, 1.0 or 
2.0 g/kg, dissolved in 50 ml  t ap  water .  I n  some experi-  
ments  wi th  feeding or sham-feeding glucose (1.0 g/kg) the  
whole cav i ty  of m o u t h  and the  upper  pa r t  of p h a r y n x  
were sprayed wi th  6 ml  t e t raca in  2% (VEB J e n a p h a r m ,  
Jena)  a t  - -4  to - -3  rain by  means  of a Ziirn-spray.  Pre-  
ceding self -exper iments  had  shown t h a t  t e t r aea in  was 
effective f rom 1 to abou t  40 rain af ter  spraying (local 
anaesthesia,  w i t h  par t ia l  paralysis  of swallowing). I n  
ano ther  group of tes ts  for producing  the  t as te  m o d a l i t y  
" swee t "  the  jaws of the  dogs were sprayed  wi th  25 .8 •  
7.3 nag sodium cyc lamate  (Assugrin| He rmes  AG.,  Zii- 
rich) f rom - -2  to 0 rain. According to self-experiments ,  an  
intensive sweet  sensat ion occurred immed ia t e ly  and  
lasted for about  10 rain. 

g iven (f~4-SEM). The  in tegra ted  responses (areas above  
or below the  init ial  values) of all measured  paramete rs  as 
well  as the  t ime  and the  ex ten t  of different I R I  peaks  (el. 
F ischer  et al., 1972) were calculated.  The  insulinogenic 
index  (Seltzer et al., 1967) was eva lua ted  as the  ra t io  I R I -  
area:  blood glucose area. Differences were  tes ted  stat is-  
t ica l ly  by  t - tes t  (demand for significance p < 1%). 

R e s u l t s  

I n v e s t i g a t i n g  t h e  dose r e sponse  we g a v e  0.5 or  2.0 
g / k g  b o d y  w e i g h t  a n d  c o m p a r e d  t h e  f indings  (Tab le  1) 
w i t h  t hose  a f t e r  1.0 g / k g  (F ischer  et al., 1972). T h e r e  
were  m e a s u r a b l e  increases  of b lood  g lucose  coneen t r a -  
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Tab le  3. Blood glucose [mg/lO0 ml], I R I  [re U/ml] and _FFA [ttmoles/l] concentrations before and after mueosal anaesthesia 
+ oral administration of 1.0 g/Icg glucose or before and after mucosat anaesthesia + glucose sham-feeding in  dogs with 

oesophageal fistulas 

Time  Mucosa l  a n a e s t h e s i a  + ora l  feeding (n = 6) Mueosa l  a n a e s t h e s i a  + glucose sham- feed ing  (n----6) 
[rain] B l o o d  glucose I R I  F F A  Blood  glucose I R I  F F A  

- -30  6 5 . 5 1 2 . 7  1 4 . 0 •  4.1 4924-82 7 8 . 1 •  1 0 . 4 ~ 5 . 0  4844- 97 
- -15  67.24-6.0 1 7 . 6 i  4.5 4 6 8 •  7 6 . 6 •  1 0 . 4 •  5 2 1 ~ 1 1 1  

0 71.04-9.8 1 7 . 0 •  6.0 5114-71 7 7 . 1 •  1 1 . 2 •  4864- 80 
2.5 7 4 . 2 ~ 8 . 4  16.84- 4.7 - -  7 2 . 3 •  1 0 . 4 •  - -  
5.0 75.44-3.1 1 2 . 3 ~  3.2 5444-97 7 3 . 6 •  8 . 0 •  6094- 96 
7.5 81.24-5.9 16.04- 5.4 - -  7 9 . 3 ~ 7 . 4  1 0 . 0 ~ 6 . 0  --  

10.0 87.04-8.0 19.04- 4.1 5 3 4 i 7 3  76.64-5.6 12.24-7.0 5834-121 
12.5 8 4 . 0 i 5 . 9  2 5 . 6 •  5.8 - -  8 4 . 0 ~ 7 . 2  1 0 . 4 ~ 6 . 4  - -  
15.0 8 9 . 8 •  28.14- 5.6 4494-75 7 8 . 1 •  1 1 . 2 •  5 7 2 •  
17.5 9 0 . 0 ~ 6 . 3  a 40.34- 9.5 a - -  8 3 . 3 •  13.64-9.6 - -  
20.0 81.04-5.7 3 8 . 3 •  8.8 a 4 2 6 •  82.14-6.0 12.44-7.4 5324-118 
22.5 96.14-8.0  a 5 2 . 5 ~ 1 2 . 6  a - -  82.54-6.2 11.04-6.8 - -  
25.0 95.64-8.1 a 70.54-19.8 a 3 0 2 •  a 7 9 . 6 1 5 . 3  11.84-8.0 4 9 8 ~ 1 0 0  
30.0 84.84-6.0 32.24-11.6 2 9 4 •  a 7 9 . 8 •  11.64-7.6 4 8 5 ~ 1 0 3  
40.0 7 7 . 9 •  1 9 . 0 ~  5.7 2 5 2 •  a 8 2 . 3 ~ 9 . 3  9 . 6 •  4304-103 
50.0 76.34-5.7 22.54- 8.2 2 5 3 •  a 7 5 . 2 •  11.24-5.8 4944-116  
60.0 8 1 . 8 ~ 4 . 3  15.24- 6.1 2 9 5 1 3 2  a 7 6 . 0 •  10.04-5.5 5 0 6 ~  75 
90.0 7 4 . 9 ~ 4 . 3  11.24- 3.4 4 0 2 •  7 2 . 8 •  8 . 8 1 4 . 8  5364-110  

a = Signi f icant  differences  f r o m  t h e  in i t i a l  va lue .  

Tab le  4. Time order of the 1121 and glycemic maxima in the different tests. The times to the end of administered dose [min] 
are given. The data for 1.0 g/kg glucose orally were taken from .Fischer et al. 1972. The first pealc in the O G T T  after mucosal 
anaesthesia seems to correspond to the second peak in a normal O G T T  and accordingly the second peak after mucosal an- 

aesthesia is related to the third peak in the normal test 

Tes t  I I~I  peaks  Glycemic  p e a k  
n 1s t  p e a k  n 2 n d  p e a k  n 3 r d  p e a k  n 

Glucoso oral ly ,  n o r m a l  dogs,  [g/kg] 0.5 6 6 1 6 . 2 •  1.2 a 
1.0 10 9 19.14-1.9 a 
2.0 5 5 18.0=t=0.9 a 

Mucosa l  anaes thes i a ,  glucose feeding 
1.0 g /kg  6 - -  0 14.54-2.2b 
Glucose sham-feed ing ,  oesophagea l  
f is tulas  6 - -  
S o d i u m  c y c l a m a t e ,  n o r m a l  dogs 8 (10.0) 1 - -  
Mechan ica l  i r r i t a t i o n  of t h e  m o u t h ,  
n o r m a l  dogs  4 - -  - -  
S h o w n  m e a t  4 (2.5) 1 - -  

5 .84-0.8 a 6 45.84-6.6  6 23.34-7.0 
6.44-1.2 a 8 42.54-3.9  10 33.24-3.5 
8.54-1.0 a 5 39.04-5.2 5 3 3 . 3 i 4 . 0  

5 23.74-1.2c 6 28.44-4.7 

a = S igni f ican t  di f ference f r o m  t h e  n e x t  m a x i m u m  in t h a t  t es t .  
b - -  S igni f icant  difference f r o m  t h e  f i rs t  m a x i m u m  in  t h e  n o r m a l  tes t s .  
c = Signi f icant  di f ference f r o m  t h e  p r eced ing  m a x i m u m  in  t h a t  t e s t  a n d  f rom t h e  t h i r d  m a x i m u m  in t h e  n o r m a l  

tes t .  

Tab le  5. Extent of the 1121 and glycemie maxima in the different tests. The differences 
between the peak and the initial values [l~U/ml] respectively [mg/lO0 ml] are given. 
Number of experiments and number of peaks see Table 4. Tests without any peak have 

not been repeated 

Tes t  I R I  p e a k s  Glycemic  p e a k  
1s t  p e a k  2 n d  p e a k  3 r d  p e a k  

Glucose oral ly ,  n o r m a l  dogs  

0.5 g /kg  29.7=t=8.2 55.5=t=15.1 40.24-7.2  36.2=1= 6.1 ~ 
1.0 g /kg  30.24-6.0  4 0 . 2 i  4.4 50.84-8.4  51.44-13.9 
2.0 g /kg  21.04-7.7 29.24- 8.2 45.84-5.6 56.84- 4.9 
Mucosa l  anaes thes i a ,  glucose 
feeding  1.0 g /kg  --  30.64- 4.4 73.3-4-10.2 39.8:j:  3.7 a 
S o d i u m  cyc lama te ,  n o r m a l  dogs  (30) - -  - -  - -  
S h o w n  m e a t  (36) --  - -  - -  

a = S igni f ican t  difference to  t he  t e s t s  w i t h  2.0 g/kg.  

Diabetologia, Vol. 8 27 
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tion from the 5 th  to the 10th min in all tests with the 
same time pattern.  The maximum values as well as the 
speed of decrease was related to the dose of glucose. 
This can be seen from the integrated response area 
(Table 2, column 3). 

The early I g I  increase was independent of the 
administered quanti ty of glucose. I t  began in all test  
groups at  about 5 rain and was of similar magnitude up 
to 25 min. Only in the later phase did the differences 
indicate a relation between the mean insulin concentra- 
tion and the glycemia resulting from the enteral ab- 
sorption. I t  can be seen from the integrated response 
areas (Table 2, column 4) tha t  the differences were 
small and insignificant. The insulinogenic indices 
(Table 2, column 6) showed a distinct diminution with 
increasing concentration of blood glucose. After 2.0 g/ 
kg the insulinogenie indices were in a similar range to 
those after intravenous glucose administration (Fi- 
scher et al., 1972). But  the various I g I  peaks were simi- 
lar to each other (see Table 4 and 5). The differences in 
the effects of the insulin responses were more obvious 
in the decrease of FFA (Table 2, column 5) than in the 
I g I  concentrations themselves. The greater integrated 
response areas were due to both a more precipitous and 
a longer decrease. 

In  further tests the phase of insulin secretion tha t  
was independent of hyperglycemia was studied under 
the influence of superficial anaesthesia of the mucosal 
nerves in the mouth. The animals tolerated the applica- 
tion of tetracain quietly. In  most cases there was a loss 
of about 25% of the administered glucose due to the 
paralysis of swallowing. Therefore, after glucose feed-  
ing there was a diminution of the blood glucose curve 
(Table 3 ) and  of the integrated response area (Table 2, 
column 3). Nevertheless it seemed to be important  tha t  
the insulin secretion phase tha t  was independent of the 
rise in blood glucose was absent or at  least delayed. In  
Table 2 the decrease of the Ig I - a r ea ,  of the insulinoge- 
nic index, and of the integrated FFA response area can 
be seen. The analysis of the I R I - m a x i m a  in the indi- 
vidual experiments (Tables 4 and 5) gave the same re- 
sult. In  accordance with these observations sham- 
feeding of glucose (recovery 93.7 ~= 4.0%) after similar 
mueosal anaesthesia did not produce any alteration in 
the parameters investigated. There was no reflex insu- 
lin mobilization. The immediate IgI- increase  of the 
normal animals was absent both after mucosal an- 
aesthesia and after "bypassing" the cavity of the 
mouth. 

The production by a drug, of the taste "sweet"  
(Fig. 1) did not produce any alteration in these three 
parameters. There was no integrated response area 
significantly different from zero. Only one out of the 
eight animals showed an early I g I  peak (Table 4 and 
5). This peak does not influence the statistical mean of 
the whole group. The slight and continual rise of FFA 
agreed with our earlier findings (Fischer et el.,  1972) 
and possibly reflects some irritation by the test  pro- 
cedure despite training measures. 

Finally it must  be taken into consideration that 
either by  training or by  the daily feeding regime, a 
conditioned reflex could be produced tha t  evokes in- 
sulin secretion after arranging the test  situation or 
after preparation of the meals. During the training 
programme, however, neither insulin nor known in- 
sulinogenic metabolically active substances were given. 
Fig. 2 shows that  in both groups the exposure of meat  
or mechanical irritation of the mouth induced no I R I  
increase. In  these control studies all alterations of 
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Fig. 1. Blood sugar (A), I R I  (@) and F F A  (o) concentra- 
tions in the peripheral venous blood of intact dogs after 
spraying sodium cyclamate powder in the cavity of 

mouth (n = 8) 
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Fig. 2. Blood sugar, IRI ,  and F F A  concentrations in the 
peripheral venous blood of intact dogs after showing them 
a meal of meat (thick line, n = 4) or after mechanical 
irritation of the mouth (thin line, n = 4). Symbols ef. 

legend of Fig. 1 
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glycemia, IRI ,  or FFA were not significant and all 
integrated areas could not be distinguished from zero. 

The slight FFA increase combined with a slight 
I R I  decrease in the group with mechanical irritation 
seemed to be produced by  stress. No animal with 
"mechanical i rr i tat ion" and only one out of four ani- 
mals which were shown a meal reacted with a transient 
I R I  peak (Table 4 and 5). All dogs of this group 
showed appropriate behavioural responses with excite- 
ment  and salivation. Similar results were obtained in 
dogs tha t  were adapted for several months to a "five 
times a day feeding regime". They were submit ted to 
a sham feeding situation under indentical conditions, 
but  without administration of the meal; no I R I  re- 
sponse occured. 

Discussion 

Food ingestion is the most  repeated physiological 
stimulus to the insulin 'producing and releasing' unit. 
I t  has been shown tha t  there is more insulin secreted 
after oral ra ther  than intravenous glucose (Karama- 
nos et el. ,  1971; Elrick et al., 1964). The vegetative 
nervous system (especially the N.vagns) as well as the 
enterohormones are probably involved in these phenom- 
ena. These differences do not occur when atropine is 
given (Kaess et al., 1970). They are also absent if the 
exocrine pancreas does not function normally (Goberna 
et al., 1971). In tac t  exoerine pancreatic function is 
essential for the effect of gastrin and secretin on insulin 
secretion. These observations and our findings suggest 
a reflex mechanism involved in the early phase and in 
the augmentat ion of insulin secretion by oral adminis- 
tration. The afferent and the efferent reflex arc may  
consist both of nervous and of hormonal functions. I t  
is well known tha t  the parasympathet ic  (Nelson et al., 
1967 ; Frohman et al., 1967), the sympathet ic  ( Imura et 
al., 1971; Burr  et al., 1971) and in some cases also the 
central (King et el. ,  1971) nervous systems are regulat- 
ing units in the basal as well as in the st imulated in- 
sulin secretion. The enterohormones, two of which may  
be especially involved in the efferent par t  of such a 
"feed-forward" of insulin secretion (gastrin : Grossman, 
1970; Byrnes, 1970, sceretin: Gregory, 1962) m a y  also 
be released b y  reflex mechanisms. 

Our results presented here suggest tha t  the factors 
stimulating IRI-secret ion independent of hypergly- 
cemia do not depend on the administered amount  of 
glucose. The evidence with lower doses of glucose in 
OGTTs with I R I  measurements seems to be bet ter  
than  tha t  of higher doses, (Fhrster et el. ,  1970, Castro 
et al., 1970), similar to the administration of meals with 
different caloric values (Deller et a/.,1970). 

The investigations described in the second par t  of 
this paper  may  contribute to the understanding of the 
afferent branch of the suggested insulinogenic reflex. 
When considering the experiments with mucosal an- 
aesthesia the effects of stress the possible widespread 

effects of local anaesthesia must  be taken into con- 
sideration. 

Nervertheless the elimination of the early phase of 
I R I  increase after feeding and the lack of any insulin 
secretion after sham-feeding seems likely to be due to 
paralysis of the nerve endings in the cavity of mouth.  
Therefore it is presumed tha t  at  least one par t  of the 
first I R I  peak(s) is initiated via nervous receptors in 
the mouth. There are analogous effects of superficial 
duodenal mucosal anaesthesia on the exocrine pan- 
creatic function (Thomas and Swena, 1963; Schapiro 
and Woodward, 1962; Thambugala and Baron, 1971). 

In  accordance with the results of Goldfme et al., 
(1969) it can be concluded tha t  the stimulation of the 
"sweet-receptors" does not stimulate any  insulin secre- 
tion. I t  is not possible to generalize to all taste re- 
ceptors, since the sweet taste in most  dogs (except the 
so-called luxury dogs) does not elicit behavioural pre- 
ference reactions. Finally we acknowledge the possibil- 
i ty  of influencing insulin secretion by  inducing a con- 
ditioned reflex (Woods et al., 1970, Mitjuschow, 1964; 
Hut ton  et el . ,  1970) or by  hypnosis (Goldfine et el. ,  
1970), but  our control experiments seem to exclude 
tha t  the early I R I  increase after giving glucose orally 
could have been produced by  such a mechanism. 

The authors are grateful to Mrs. Karla Briillke, Mrs. 
Helga Schrhder, Miss Gisela Sehmidt and Miss Helga 
Schiller for careful technical assistance. 
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