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one half of the unchecked production of PG respectively.
I thus proved to be the strongest inhibitor of PG synthesis
in vitro.

In the case of the partial destruction of membrane struc-
tures in the liver which occurs following organic diseases or
intoxications, increased quantities of C20 fatty acids are
released by lipolysis, which leads, amongst other things, to
the increased activity of PG synthetase. Silymarin can
counteract this deleterious process. The suppression of the
(pathological) decomposition of membrane lipoids together
with the inhibition of PG formation could provide a
plausible explanation for the way in which this hepatotrop-
ic complex functions.
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Causes of artificially high blood glucose values in experiments with diabetic rats and mice
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Summary. Unusually high blood sugar values may be caused by the slightest contamination of the blood obtained after
puncture of the tail vein by diabetic urine, that has dried onto the tails of the animals. This can be avoided by collecting
blood that is allowed to drip from the severed tip of the tail or by carefully cleaning the tail before puncturing the tail vein.

During the course of a long-term study with streptozotocin-
diabetic rats we noticed occasional blood sugar values that
were very much higher than the usual blood sugar values
for such animals and which also were not in accordance
with the corresponding glucose excretion in the 24-h urine.
In occasional cases, the values measured were more than
1200 mg/dl and thus markedly higher than the values given
in the literature for very severe streptozotocin diabetes in
the rat!

The hexokinase technique which was used for the glucose
determinations is regarded as the scientific reference
method and cannot be considered as the cause of the high
blood sugar values because of its very low variability>,
The ‘Capiletten’ (Labora Mannheim, Mannheim) that are
used in our laboratory have an accuracy of +1-2% and can
therefore aiso be excluded as a possible cause. Other
explanations, such as the chance coincidence of changed
eating habits, stress during blood collection, and obtaining
blood from different vascular areas, can be excluded
because of the size of the deviations. The only remaining

possibility was a volume displacement of the plasma space,
and this was the subject of our Ist investigations.

Materials and method. In experiment I, a series of blood
sugar values and haematocrit values were determined in
the same animals (Sprague-Dawley rats siv 50 SPF, Iwano-
va, Kisslegg). The blood collection was carried out on the
one hand by means of puncture of the tail vein with a steel
cannula followed by pipetting of 10 pl from the drops of
blood that developed on the tail, and on the other by the
almost simultancous cutting off of the extreme tip of the
tail (0.5-1 mm). The blood sugar determination was carried
out by means of the hexokinase G-6-PDH method (Gluco-
quant®, Boehringer) in a haemolysate (Hdmolyse-Reagenz,
Boehringer). The scatter of the blood sugar values was
determined in each group and was expressed as the coeffi-
cient of variation (table I).

In order to clarify the results obtained, streptozotocin-
diabetic rats were randomised into 2 groups of 10 in a 2nd
experiment (II). Before removing blood, the tails of the
animals in group A were carefully washed in water at body
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Table 1. Coefficient of variation (in percent) of the blood sugar values from blood samples from different collection areas and the cor-
responding haematocrit values (in vol.-%). A mean of 5(3-8) blood sugar determinations were carried out for each animal and each type

of collection. The mean blood sugar value was 500 mg/dl.

Animal A B C D E F G H I X

Venous puncture 59.0 41.8 475 25.1 24.5 19.8 313 36.4 41.6 36.3%
Tail tip 21.0 14.4 15.6 7.0 10.7 8.7 18.4 4.7 12.0 12.5%
Haematocrit 42 45 45 46 45 45 47 46 33 43.8%

Table 2. Mean coefficient of variation (in percent) of blood sugar values after collection of blood from washed and unwashed tails in
relation to the source of bleeding and their distance from the site of actual blood collection (a: collected directly at the site of puncture,
b: about 1 cm from puncture, ¢: more than 1 cm from puncture site). An average of n=6 (3-10) blood collections pér animal were

undertaken on 5-10 animals.

Puncture of tail veins

Tail tip cut off

a b c
Group A: tails washed 4.8 5.1 6.4 3.6

(6 animals with n=4-7) (10 animals with n=4-9) (7 animals with n=7-10) (10 animals with n=15)
Group B: tails not washed 5.1 16.3 233 4.6

(5 animals with n=3-5)

(8 animals with n=4-10)

(10 animals with n=3-10) (10 animals with n=13)

temperature until no further glucose could be detected in
the wash water (Glukotest®, Boehringer). The tails of the
animals in group B were left untreated. The blood collec-
tion itself took place on one occasion by puncture of the tail
vein and on another by allowing the blood to drip from the
severed tip of the tail. With the venous puncture, a careful
note was made of whether the Capilette was placed directly
on the site of the puncture (a) or whether the exuding blood
had moved about ! cm only (b) or more than 1 cm (c)
before the Capilette was applied (table 2). All the animals,
i.e. twice N=10, were used for the experiments in which
blood was collected from the severed tail tip; for the
puncture of the tail vein, N was 5-10 with an average of 8.
The respective number of blood samples are given in the
table with n. The coefficients of variation given are then
related to the mean of the respective number N (see also
table 2).

Results. Our results (table 1) confirmed the previous obser-
vations. It was noticed that the blood sugar values obtained
by puncture of the tail vein showed a greater scatter than
those from the blood simultaneously obtained from the tail
tip. No dependence on the haematocrit could be found; the
haematocrit values determined do not show any essential
differences from the situation in healthy animals'!. It may
be deduced from our 2nd experiment that the scatter in the
blood sugar values found is the result of contamination
with dried urine residues on the tails of the diabetic rats.
Discussion. Determinations of blood sugar from blood
obtained from the tail veins of diabetic rats and mice,
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which are frequently carried out in research laboratories,
can give implausibly high blood sugar values, as the data
from the long-term study by Trapp and Siegel'? show, too.
Our investigations show that this is caused by contamina-
tion of the exuding blood by urinary glucose. The contami-
nation can vary from slight to very marked depending on
the time that the blood is in contact with the tail and the
area covered. There is a correlation between the height of
the artificially elevated blood sugar values and the degree
of diabetes mellitus, i.e. the urinary sugar concentration or
the blood sugar concentration (figure).

A rough calculation may serve to explain the importance of
our observation. A contamination of 10 ul blood (blood
sugar: 500 mg/dl) - corresponding to 50 ug dissolved
glucose - by only 1 pl dried urine (urinary sugar: 16 g/24 h
at a urinary volume of 200 ml) - corresponding to 80 pg
dissolved glucose - gives a blood sugar value of
1300 mg/dl. In the 2nd experiment we found accordingly in
group B (unwashed tails) coefficients of variation which
rose from 5.1% to 4.5 times greater, whilst the scatter in
group A, with washed tails, rose only slightly.

The following conclusion should be drawn for investiga-
tions in diabetic rats and mice. The collection of blood
must take place either by venous puncture from tails that
are always carefully washed and are free from urinary
sugar, or by cutting off the tail tip. Both methods in our
investigations gave good correlation of the absolute blood
sugar values and a low scatter of the values in the series.
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