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Investigation of the N and P Losses in Different
Media Used for Inert Dehydration

The inert dehydration (ID) technique described by
Prasel in 1966 is claimed as one of the preferable meth-
ods for ultrastructure research, It was proved in our
former experiments®-% that serious losses of different
substances may result in the course of dehydration of
biological material. We therefore tried to find out the
effect of different media used in ID on the losses of N
and P.

Material and method. The liver of Wistar strain male
rats weighing 150-200 g was used in all experiments,
Fragments of 17-40 mg wet weight taken from the same
lobe were divided into ca. 10 parts to enable better con-
tact with the medium. For each medium 26 fragments
were used. 6 of them were used as control, i.e. that after
drying their total N and P was determined and taken as
1009, and the remainder used for the experiments. 10
fragments were put into chosen medium at room tem-
perature for 3 min, the other 10 for 30 min dehydration.
The fragments were then rinsed in ethanol, dried, and
their N and P determined. As in the original paper of
Prase, the following media were used: anhydrous
ethylene glycol, its 509, solution in water, glycerol, 809,
dextrose and DMSO (dimethylsulphoxide) N and P
were determined by methods described elsewhere?.
Statistical analysis was performed after HirLr®.

Results. The results are summarized in the Table and
the Figure. The total N and P content of rat liver incu-
bated in different media is given. No changes are ob-
served in tissues dehydrated in anhydrous ethylene glycol,
glycerol and DMSO for 3 min. A period of 30 min treat-
ment in these media causes statistically significant losses,
e.g. 6.5-11.69%, for N and 8.6-17.89, for P. One would
like to stress the relatively high losses of P after 3 min
incubation in 509, ethylene glycol and 809%, dextrose
solution, reaching 10.6 and 14.0%, respectively. No losses
of N were found in any other of the media used after 3
min incubation. The prolongation to 30 min dehydration
of tissues results in high losses of P and N into media
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used for ID. The highest loss for N (reaching 16.9%) was
found in 509, ethylene glycol. The generally low losses of
N probably signify that proteins are not removed from
tissues by ID media. P losses are much higher. The
highest observed is 27.7.%, loss of P after 30 min incuba-
tion in 509% ethylene glycol and 809%, dextrose. Con-
siderable losses of P as a result of quick replacement of
water and water soluble substances may induce unpre-
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Diagram representing the content and losses of total N and P in rat
liver treated in different ways.
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Total nitrogen and total phosphorus content in rat liver processed in different ways

Different No. of Nitrogen content, % of fresh weight Phosphorus content, ug% of fresh weight
procedures experi-
ments Mean Standard  Standard  Pe Mean Standard  Standard P
value deviation  error value deviation  error

Control 5 3.30 0.07 0.03 - 601.7 28.1 12.8 -
Anhydrous glycol 3 min 5 3.33 0.06 0.03 - 603.2 34.8 15.8 -
Anhydrous glycol 30 min 5 3.07 0.03 0.02 0.01 549.9 279 12.7 0.05
Control 6 3.38 0,12 0.05 - 650.6 47.4 19.8 -
Glycol 509, 3 min 10 3.24 0.18 0.05 - 582.0 33.7 10.1 0.02
Glycol 509, 30 min 10 2.81 0.14 0.04 0.01 470.0 37.5 12.5 0.01
Control 6 3.52 0.25 0.10 - 608.1 41.8 17.4 -
Glycerol 3 min 10 3.50 0.10 0.03 - 56G9.9 60.5 18.3 -
Glycerol 30 min 10 311 0.29 0.09 0.02 506.9 28.5 8.6 0.01
Control 6 3.25 0,11 0.05 - 637.1 31.6 13.2 -
Dextrose 80% 3 min 10 3.25 0.15 0.05 - 548.0 22,1 6.7 0.01
Dextrose 80% 30 min 10 3.06 0.29 0.09 0.1,0.05 463.3 34.8 10.5 0.01
Control 6 3.24 0.10 0.04 - 590.0 36.0 15.0 -
DMSO 3 min 10 3.25 0.19 0.06 - 568.4 40.7 12.3 -~
DMSO 30 min 10 3.03 0.20 0.06 0.02 485.2 36.5 111 0.01

s Significant P values in relation to the control.
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dictable changes in ultrastructure. Taking into account
that the losses of P could be found already after 3 min of
incubation in the last mentioned media, one would not
recommend them for ID.

Conclusions. (1) No changes in N and P content are
found after 3 min dehydration in anhydrous ethylene
glycol, glycerol and DMSO; (2) one can find considerably
high losses of N and P after 30 min incubation in 50%, and
anhydrous ethylene glycol, 809, dextrose and DMSO;
(3) especially high losses of P in 509, ethylene glycol and
809, dextrose show that these media could not be
recommended for ID technique.

Photochemical Transformations of 6-Amino-
penicillanic Acid and Phenoxymethylpenicillin

As part of an investigation concerning the influence of
UV-irradiation on various penicillins, an agueous solution
of the potassium salt of 6-aminopenicillanic acid (6-APA;
Ia) was irradiated in a quartz container with UV-light
from a medium pressure mercury lamp (Hanovia, Type
509) at 15°C. Bioautography of paper chromatograms of
the irradiated solution on agar plates inoculated with
Staph. aureus revealed that a new antibiotically active
compound, somewhat more polar than 6-APA had been
formed during the irradiation (Figure 1). The zone of in-
hibition due to the new compound, as well as that due to
6-APA, was considerably increased when the paper
chromatograms before incubation were sprayed with
aqueous NaHCO, followed by phenoxyacetylchloride or
phenylacetylchloride in acetone according to BATCHELOR
etal.l,

The phenoxyacetyl derivative of the new compound,
in the following called WG 942, was prepared and isolated
as follows: after extraction with ether the irradiated
solution was adjusted to pH 4.0 to precipitate most of
the unreacted 6-APA, whereafter the filtrate was treated
at pH 8 and 5-10°C with excess of phenoxyacetylchloride
in acetone. The resulting solution was washed with ether
and, after acidification to pH 2.5, extracted with ethyl
acetate. The extract, which in addition to WG 942 con-
tained phenoxymethylpenicillin (Ib), phenoxyacetic acid,
and other compounds, was subjected to a counter-current
distribution (solvent system: citrate buffer (pH 5.0)-ethyl
acetate) to separate the components. As revealed by
bicautography of paper chromatograms, a complete
separation of WG 942 from phenoxymethylpencillin was
achieved after 40 upperphase transfers, and the compound
could finally be isolated in the form of a crystalline potas-
sium salt.

The elementary analysis of this salt corresponds well
with the formula C; H,oN;0,SK, 2H,0; its UV-spectrum
is essentially the same as that of the potassium salt of Ib,
and a strong band at 1773 cm-! in the IR-spectrum (KBr)
indicates the presence of a g-lactam ring. The fact that
the compound is rapidly inactivated by Bacillus ceveus
penicillinase suggests that the fused thiazolidine-g-lactam
ring system is intact. This assumption is supported by
the NMR-spectrum? (D,0) which contains signals closely
corresponding to those present in the spectrum of the
potassium salt of Ib: Singlets at 8 = 1.78 and 1.87 due
to the methyl groups at C-2, a singlet at ¢ = 4.51 due to
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Résumé. Les auteurs ont examiné les possibilités de
diminution du contenu en azote et phosphore dans le foie
du Rat au cours de U'sinert dehydration». La diminution
la plus marquée a été observée aprés l'incubation dans
une solution de glycol éthylénc 3 50% ct de dextrose a
80%,
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the proton at C-3, a two-proton singlet at § = 4.97 arising
from the methylene group in the grouping

QO-CH,,-CO— ,

an AB-system consisting of doublets centred at § = 5.78
and 5.83 (Jap = 4 ¢/s} due to the protons at C-5 and C-6,
and signals corresponding to 5 aromatic protons. In
addition, a two-proton singlet at 6 = 4.33, not present in
the spectrum of Ib, consistent with the presence of the
grouping ~-CONDCH,CO-2 could be detected. The
presence of latter signal suggested that WG 942 and its
progenitor are represented by the structures Ic and Id,
respectively. This assumption was verified by comparison
of WG 942 with an authentic sample of Ic, prepared by
acylation of 6-APA with phenoxyaceturic acid by the
mixed anhydride method4. The 2 samples were identical

Fig. 1. Paper chromatography of an irradiated solution of 6-APA.

Solvent system: n-Butanol-ethanol-water (5:1:4). Whatman No. 1

paper. Test organism: Staph. aureus. Before the incubation the

paperchromatogram was sprayed with aqueous NaHCO, followed

by 1% phenoxyacetylchloride in acetone. 1} 6-APA. 2} Irradiated
solution of 6-APA.
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