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BINDING OF PPDs WITH D-GLUCURONIC ACID*
Part III. Preparation and Properties of D-gluculonic Acid Bound
PPDs (PPDs-G) using PPDs from Modified Sauton Medium

Yasuko TAKEDA and Morizo ISHIDATE

(Received for publication May 19, 1972)

In the previous papers, the authors reported that PPDs from Sauton medium chemically
combined with sodium glucuronate (NaG) under physiological conditions and that PPDs from
modified Sauton medium would be preferable to that from Sauton medium, since physicoche-
mical properties and tuberculin potencies of the former PPDs are invariable from Lot to Lot.

In order to prepare PPDs-G in homogeneous and reproducible state, we made PPDs from
modified Sauton medium, and react them with NaG by simillar method as described in part I,
and obtained PPDs-G. This paper presents the method of preparation of PPDs-G and its
physicochemical and biological properties.

A mixture of PPDs and NaG (containing 5 #C of 6-C-NaG) in the ratio of 1 to 5 by
weight in 0.2 M phosphate buffer of pH 7.2 with a small amount of antiseptic were incubated
at 38~40°C for 110~120 hours. The reaction mixture was then dialyzed against distilled
water for 30 hours. Dialysate was condensed using Sephadex G 100 and applied to a column
of Sephadex G 75. As seen in Fig.1, elution curve of NaG was found to coincide with the
first peak of PPDs, while by chromatography of a mixture of NaG and PPDs,  the former
could be completely separated from the latter. This suggests that PPDs combines with NaG.
By calculation of NaG/PPDs in each fraction tube, it was found that the amount of NaG which
was combined with PPDs would be at about 2~3% by weight of PPDs.

Physicochemical properties of PPDs-G were as follows:

(a) PPDs-G showed a little smaller value than PPDs in nitrogen content.

(b) PPDs-G showed 2 bands in disc electrophoresis, using Tris-Glycin buffer of pH 8.6,
one of which had a larger electrophoretic mobility than that of PPDs itself (Fig.2). Isoelec-
tric point of PPDs-G was estimated to be about 3.5~3.7 by electric focusing in pH gradients
(Fig. 3).

(¢) The reduction of basic amino acids content was observed in PPDs-G by amino acid
analysis (Table 1).

Biological properties of PPDs-G were as follows:

(a) By tuberculin skin test, no significant difference was observed between the potencies
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of PPDs and PPDs-G.
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(b) The tuberculous guinea pigs were injected with either PPDs or PPDs-G. The number

of dead animals in the group injected with PPDs-G seemed to be smaller than that in the group

injected with PPDs (Table 2).

(,c‘)‘ An attempt has been made by our coworkers to use PPDs-G as therapeutic agent

égainst tuberculosis by combining them with chemotherapeutic agents.

the clinical effect is now under way.

Preliminary study on

We further examined physicochemical properties of PPDs preparations from modified Sau-

ton medium by measuring the contents of nitrogen, sulfur, sugar, nucleic acids, or by ultra-

centrifugal analyses.

As shown in Table 3, it was assumed that PPDs was not a pure sub-

stance asbyet, but there was slight difference in physicochemical properties from Lot to Lot.
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Fig. 1. Chromatography on a Sephadex G 75
Column of PPDs Treated with NaG
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30 mg of PPDs Lot. No.7 from modified Sauton medium
and 150 mg of (NaG+5 ¢C of 6-14C NaG) in 0.2 M phosphate
‘buffer of pH 7.2 with a small amount of antiseptic were
incubated at 39C for 110 hours. Reaction mixture was then
dialyzed against distilled water. Dialysate was condensed
using Sephadex G 100 and was applied to a column(0.9x48
cm). Elution was carried out with 1/45 M phosphate buffer
of pH 7.2. The flow rate was about 5ml/ per hour and
effluent fraction of 2.1ml! was collected.

—— : PPDs mg/fraction tube
------ : Bound NaG pug/tube
-+ -+ : Bound NaG/PPDs/tube
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Fig. 2. Disc Electrophoresis of PPDs and PPDs-G using
Polyacrylamide Jii4c, PPDs Lot. No.8 (N: 14.42%)
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Fig. 3. Isoelectric Point of PPDs and PPDs-G by Electrofocusing in pH Gradients
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Conditions : Carrier Ampholyte : pH 3.0~6.0, 700 volt, 48 hours, PPDs or DDDs-G : Lot. No. 8,3~5mg,
Ampholine column : 110 m!, 1.8 m//tube

Table 1. Amino Acid Content of PPDs and PPDs-G

The ratio of (tegctlllaraer:rixtilx?eadd content The number of z(t)rrnil;lggtsc_ig/mole of PPDs
W R | R | N | v | RewS [ e

Try — — — —

Lys 0.7269 0.5986 0. 6357 0.7269 10.7 8.8 1.9 10.7 0.0
His 0.2093 0.1456 0. 2255 0.2690 3.1 2.1 1.0 4.9 —1.8
Ammonia 2.0320 2.1504 1.6938 2.1506

Arg 0.6821 0.5717 0. 6929 0.7582 10.0 8.4 1.6 1.1 —1.1
CySOgH Trace Trace Trace Trace

Hy-Pro None None None None

Asp 1.7146 1.6752 1.7044 1. 6900 25.2 24.6 0.6 24.8 0.4
Thr 1. 0000 1. 0000 1. 0000 1. 0000 14.7 14.7 0.0 14.7 0.0
Ser 0.7203 0.7389 0.7356 0.7463 10.6 10.8 —0.2 11.0 —0.4
Glu 2.0077 2.0973 1.9436 1.8701 29.5 30.8 —1.3 27.5 2.0
Pro 0.7987 0.7902 0. 8277 1.0031 11.7 11.6 0.1 14.7 -—-3.0
Gly 1.5987 1. 6079 1.5850 1.5574 23.5 23.6 —0.1 22.9 6
Ala 2.1189 2.1341 2.1458 2.0542 31.2 31.4 —0.2 30.2 1.0
Cys Trace Trace Trace Trace

Val 1.3213 1.2668 1.3546 1.3166 19.4 18.6 0.8 19.4 0.0
Meth 0. 2580 0.2341 0.2704 0.2616 3.8 3.4 0.4 3.8 0.0
Ileu 0.8571 0.7097 0.7471 0.7199 12.6 10.3 2.3 10.6 2.0
Leu 1. 2959 1.2221 1.3304 1.3003 19.0 17.9 1.1.{ 19.1 —0.1
Nor-Leu None None None None

Tyr 0.3167 0.3097 0.3145 0.3249 4.6 4.5 0.1 4.8 —0.2
Phe 0.3893 0.3540 0. 4176 0. 4091 5.7 5.2 0.5 6.0 —0.3

Left column : the content of amino acid calculated from that of threonine as 1.0000. Right column : the number of
each amino acid/mole of PPDs Lot. No.8, molecular weight of which was referred to 25, 000.
AD : PPDs-G Lot. No.8-PPDs Lot. No.8 A2 :PPDs Lot. No.10-PPDs Lot. No.8.
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Table 2. Death of Tuberculous Animals by PPDs and PPDs-G
Experiment I I jiis
Number of animals 18 30 30
Average body weight 585 g 664 g 575 g

Method of infection

Weeks after infection

INH resistant
M. tuberculosis,
1 mg/guinea pig,

subcutaneously

6

M. tuberculosis KURONO strain
0.5 mg/guinea pig, subcutaneously

8

6

Group

A

B C

D

E F

Number of dead animals (0~24 hrs.) 4/9
Number of dead animals (24~48 hrs.) 0/9
Death rate 44

0/9 4/15
1/9 2/15
11 40

2/15 8/15 7/15
0/15 1/15 0/15
13.3 60 46.6

Group :

HEHOUOW >

: PPDs Lot No.7 0.5mg/ml, 0.2mi/100g of body weight

: PPDs-G (Lot No.7) 0.53 mg/m/, 0.2ml/100g of body weight

: PPDs Lot No.7 0.75mg/ml, 0.2mli/100 g of body weight

: PPDs-G (Lot No.7) 0.80 mg/ml/, 0.2mli/100 g of body weight

: PPDs Lot No.8 0.5mg/ml, 0.2mi/100 g of body weight

: PPDs-G (Lot No.8) 0.52mg/ml, 0.2ml/100 g of body weight

Guinea pigs were infected with M. tuberculosis subcutaneously. Various weeks after infection,

the tuberculous

animals were injected subcutaneously with PPDs or PPDs-G. The number of dead animals 24 or 48 hours after the

injection of each group was calculated.

Table 3.

Physicochemical Properties of PPDs Preparations from Modified Sauton Medium

PPDs Lot. No.7

PPDs Lot. No.8

PPDs Lot. No.9 PPDs Lot. No.10

Nitrogen % 14.72
Nucleic acid % 1.3

(asj2-desoxy D-ribose)

Hexose % (as D-glucose)
(a) Anthrone

(b) Cysteine-H,SO,

(a) Not detected
(b) Not detected

Pentose % (as D-arabinose) 1.09
Sulfur % 0.74

S-containing amino acid
(Methionine) mole/PPDs

Sedimentation coefficient
Sy x 1018
UV max. absorption mu

Not analyzed

Not analyzed
255~260

14. 42 14.64 14.54

1.7 0.7 0.5
Not detected

Not detected

Not detected
Not detected

Not detected
Not detected

0.85 0.75 0.71
0.56 0.72 0.92
3.8 4.0 3.8
1.75 1.75 1.9
255~260 270~280 270~280
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