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REPORT E-7

LYCASIN® 807/55

STUDY OF GLYCEMIA
AND INSULINEMIA VARIATIONS AFTER
PER 0S ABSORPTION

OF A SINGLE LYCASIN 80/55 DOSE IN MAN



PURPOSE OF THE STUDY

The purpose of the present study was to compare the
variations in glycemia and insulinemia in the normal subject
after administering glucose and Lycasin 80/55.

Lycasin 80/55 is an hydrogenated glucose syrup broadly
composed of sorbitol (6 - 8 %), maltitol (50 - 55 %) and
hydrogenated oligosaccharides.

The overall composition of Lycasin 80/55 is 43 - 44%
D-sorbitol and 56 - 57% D-glucose. It was therefore interesting
to follow the glycemia and insulinemia effects of a Lycasin
80/55 ingestion as compared to glucose, in the normal human
subject.

To get a better understanding of the metabolic fate of
Lycasin, it was felt advisable to establish an urinary and
fecal balance of the subjects under study. (The analytical
methods allowing the dosage of glucose and insulin are well
known and currently used in medical care services ; this is not
the case for maltitol).

ORGANIZATION OF THE STUDY

Glycemic and insulinemic responses will be studied in 15
subjects :

1. After absorption of 50 g glucose,

2. After absorption of Lycasin 80/55 :
- 40 - 50 g for the subjects 1 - 2 - 3

- 80 g for the subjects 4 and 5

= 100 g for the subjects 6 to 15

the use of increased doses will depend on digestive
tolerance and blood maltitol level.

The subjects are fasting since the previous evening and
have taken their glucose or Lycasin dose in a water solution.

Blood samples have been taken with the following schedule : 0
(before intake), 30 - 60 - 90 - 120 - 150 - 180 minutes. Blood
is collected on EDTA,

The glycemia is measured by dosage with glucose-oxidase.



The insulinemia is measured by radio-immunological dosage.

During Lycasin 80/55 ingestion, the subijects take
simultaneously a capsule containing cochineal carmine, a tracer
of collected feces, in order to detect maltitol.

The subject urines are collected during the three hours

period following the Lycasin ingestion, in order to detect
urinary maltitol.

PRODUCT UNDER STUDY

The ROQUETTE FRERES Company has sent in august 1978, under
the reference nr 62 802, a 2 kg sample of Lycasin 80/35, batch
nr 700, of which analytical characteristics were :

- dry extract (W/W)..ocotsoo;oooc-ocoooo 75-35
- refractive index L I I I A A S S B A SR B R 1.4808
- reducing Sugars %-o-ooooo-oo-oooooc-‘n 0.03

- specific optical rotation....eecesess. + 116°40

pH.ocaooocoo-ooo...o.oooooooco.Q.ootob 6.5

Composition in carbohydrates

(2 dry extract)
- Sorbitol...........-.......-.... 8
- maltit01...........oo........... 53.4

DP* 3.‘...0...."......'...'...- 15.0

- DP* 4..OQ..O....OCOOCCOOUO.IQOQO 1..6
- DP* Sooco'-.ooooo.noooo.ooonaooo 1.8
- DP* 6...o'l-...ooco-ouooo".!o.- 2.4

- DP* 7 to DP* lo...co‘oocoo--ooa. 10.1
- DP* ll to DP* 200'......'0.0..'- 7-4
- higher than DP* 20-....--...0..- 106

* DP = Degree of polymerization



STUDY PLANNING

The study has been carried out during 1978 and beginning
of 1979 on 15 voluntary, healthy subjects, in the Nutrition and

Metabolic Diseases Department of the University of Nancy (Prof.
G. DEBRY - France),

The first results of the present study (subject 1, 2 and
3) have been reported on 10/24/1978 by letter, but the glycemia

arnA Treotil I nama Y-SR E o thacra w1
ana immsuiinemia resy.ics nave on.Ly been written down on

02/06/1979.
RESULTS

The individual values of glycemia and insulinemia are
reported along these lines :

- table 1 : glycemia in g/litre
product under study : glucose

- table 2 : glycemia in g/litre
product under study : Lycasin 80/55

- table 3 : insulinemia in microunits/ml
product under study : glucose

- table 4 : insulinemia in microunits/ml
product under study : Lycasin 80/55

- table 5 : statistical evaluation

(student's T-test)

In each table, averages calculations and statistical
evaluations have been carried out, considering first all
subjects, and then only those between nr 6 and nr 15, who have
taken the same quantity of Lycasin 80/55.

The results (tables A - B - C - D - E) have been given,
bringing all the values to a 100 level at the origin.

The table 6 gi&es the maltitol values in the serum.

Results of urinary analyses are given in table nr 7.
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glycemia in g/1

Product : Lycasin 80/55
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Insulinemia in microunits/ml
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TABLE 5
Statistical evaluation
(STUDENT's T-test)

Lycasin 80/55 vs. Glucose
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! 120" ! - 2,63 056 * ! 2.26 721
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! 150" ! - 5.25 689 * | 0.46 569
R F o e e e e R +
! 180" ! - 3,18 148 * ! 0.65 487 !
R o e e o e e et e e o e e o o e e +
* difference being significant for degrees of freedom 28
and p 5% (t=2.048)
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{120 ! = 1,73 515 ! 1.49 122
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t 180" ! -~ 2,51 857 * | 0.56 175
R e o e et o s e o e A s o o o o e o e e +

* difference being significant for degrees of freedom 18
and p 5% (t = 2.101)



TABLE 6

SERUM ANALYSIS

maltitol in mg/1l
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URINES ANALYSIS
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concentration
g/l

!
!

ml
T o e s - s s s e o e s e e s e S S e o s s ) s i o 20 o i e e e e

!subject!volume

o o e s o 9 ot 1 e e e 2 e e D o S e S o s e s = 2o s e e i o o 00 e i e 100 e o . e o

48.75

0.65

-y

75
o e e s e ot -t e e e e o o o e o et i o o o o e e s o A il A S S S S S 2 S s i o o

!

10

|
i
!
!
!
!
1
!
|
!

60.32
F o b e s o e e e et o s e e e ot e
14,35
12,98
103.74
23.2
60.72

143.1
o e v e o e s e o o e o o A o 2 2 o o

119
Hmmmm g mmm b e s S e L Dy

|
!

0.52
! ! ! 0.07
e e e o e o 2} s e e 1 a0 e 2 o e o e 20 s e
1.24 !
o 1t o . o e e i 2 e 2 o St 2 o s
! 0.11
o et o e o o v s o o e i o e o}
1.35
1.33
! 0.16 !
o e e o e o e o i o o o o o
! 0.88
A e e o o o e e e . o 0 - 920 s o 2 S e 2 2 2 s S o o s
absence
! 0.20
o o e e e o i i et e i o s S ot i e o}t i e s e . e o

i

H
|
.

116
125
205
96
106
78
145
95
69
202
41
118

175
o s o s e S o o o o S A D o e st 1 < e S o e i s S 2 o s i e s o s

s e e e o e e e e i e i e e o . i o ot o o S B e ) A S e e e e e s s

3
o o o o e e e e e s e Gt 0 D o S s o . S o o S e e Qe i o o o

10
11
12
13
i s 22 e e e e e i e s
14
15 I
F e e e e e e e e e e o o o i 2 e e i i i o

1
{
i
!
!
|
!
!

o e e e i e o i v o e ] s 2 e ) s o e S A o D S A o A S o D A Sl P o S s o



TABLE A

level 100 at origin
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e e o o e e e e e s s - e e e e e e e

100

10

!

95

83
o o e e e e o i o o e o o s s S o e i e o e v e
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TABLE B
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Product : Lycasin 80/55
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TABLE C

Level 100 at origin

Insulinemia
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TABLE E
Statistical evaluation
(STUDENT's T-test)
Lycasin 80/55 vs. Glucose

Level 100 at origin

F o e ot e e e e o F o o e o o o e o i s e +
! ! ! !
!Subjects 1-15 ! ! Glycemia !
o o e e o e 2t o e F o e o e o e o e e o o o s +
! $ !
! 0 ! 0 !
o o o e e e o s e +
! 30 ! 3.44 941 * !
+ o ot o o e F e e e e e o e +
! 60' ! 1.01 644 !
F e o s e e e e o et o i +
! 90' ! -0.54 471 !
T P o o e v e s +
!120' Y -2.07 047 * |
+ o A o o i o o e e e +
! 150' ! ~4,45 606 * |
+ = e e F o e o e s e o 2 e e +
! 180' I -=2,52 500 * !
O e e 2 o e e o o e +

* difference being significant for degrees of
and p 5% (t = 2.0438)

e e o e e o e o o o e e o o o o e 2 e e e o e +
! ! ! !
tSubjects 6-15 | ! Glycemia !
o o e o o e i s e F o e e o o e o o o ot 2 o i ot v e +
! ! !
! o ! 0 !
o e o o o e e e o e e e +
! 30" ! 2.74 201 * !
v e F e o o e o e e e o 1 e +
! 60' ! 0.71 825 !
e e e s s e o +
! 90' ! =0.02 975 !
o o o s b o e e +
! 120" ¢ -1.36 228 !
t o e o e e e e o e +
t 150" I -4.54 723 * |
o o o o e F o o o o o e i i +
! 180" ! -2.36 747 * |
o e o o e s o e e o o e o +

* difference being significant for degrees of
and p 5% (t = 2.101)

______________ +
1
Insulinemia !
.............. +
!
0 1
______________ +
2.24 993 * 1
—————————————— +
4.36 815 *
—————————————— +
3.28 814 * |
______________ +
1.39 694 1
______________ +
-0.56 261 ]
______________ +
-0.45 363 !
—————————————— o+
freedom 28
______________ +
!
Insulinemia !
.............. +
!
0 !
______________ 4+
2.23 112 * !
______________ +
3.56 135 * |
______________ +
2.99 901 * |
.............. +
0.84 075 !
______________ +
~1.06 933 i
______________ +
~-0.58 818 !
______________ +

freedom 18
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DISCUSSION

The subjects having received 100 g Lycasin complained
of abdominal ‘ pains, ballooning and flatulence ; these
side-effects have disappeared during the night following the
end of experiment.

With Lycasin 80/55, the glycemia peak after 30 minu-~
tes intake, is lower than with an equivalent glucose dose, This
peak is not followed by an hypoglycemia reaction.

Two abnormalities have been noted :

- The subject nr 7 shows a low, secondary and
insulinemic type of response after glucose absorption ; the
response 1s higher after Lycasin intake.

~ The glycemia in the subject nr 11 is higher after
Lycasin than after glucose intake.

The blood maltitol level is variable depending on the
subjects under study : 5 subjects (nr 4, 5, 7, 9, 10) have a
blood maltitol 1level between 30 and 179 mg/l whereas 4 other
volunteers (nr 6, 8, 13, 15) have only shown non measurable
traces of blood maltitol.

The subject nr 1 who showed a higher blood maltitol
level during the whole test, has been discarded from the
results ; the highest level occured at the origin point, before
Lycasin absorption.

We have noticed a low maltitol content in the urines
collected 3 hours after Lycasin ingestion.

Because of analytical difficulties, the fecal
maltitol excretion survey was left out.

Conclusion : the hydrolysis of some derivatives of
Lycasin at the intestinal level seemed to be Jjustified by the
rapid glycemia increase just after Lycasin intake.
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The maltitol seems to be prone to diffusion through
the intestinal barrier, because of its presence at low level in
blood. This is confirmed by the maltitol presence in urines.

Lycasin 80/55 seems highly valuable, as in case of
intake of a single dose, there is no hyperglycemia peak ;
moreover, the insulinemia reaction is similar +to the one
observed after intake of a similar guantity of glucose in the
normal subject. Otherwise, Lycasin 80/55 does not induce a
reactional type of hypoglycemia.

p/oD.KLEIN Prof. Gé&rard DEBRY
P. GARIOT
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