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Studies on the Amino Acids in Tuberculous Kidney by Means of
Paper Chromatography

Part I : The Distribution of Free Amino Acids in Tuberculous
Renal Tissue (The Results of Clinical Experiments)

Syozo MATSUURA

From the Department of Urology, Kurume University School of Medicine
(Director : Prof. S. Shigematsu)

The partition chromatography designed by Martin and Synge, and the paper partition
chromatography generalized by Consden, Gordon and Martin in 1942 have caused excellent
results in various fields of science. Moreover since the first introduction of the detailed
techniques by Hagioka in 1949, many investigations, using this method, have been made.

With the cosideration that the correlation, if any, would be found out between the
amount of free amino acids in the tuberculous focus and that in other tissue, many ex-
periments were done for several years by using the paper partition chromoatography and
revealed the facts described in the following three parts.

In this partof the report, the basic experiment to paper partition chromatography and
the method adopted by this author are described, and then the free amino acids within
the cavity tissue of thirty kidneys extirpated under the diagnosis of kidney tuberculosis
are qualitatively distinguished by applying the two dimension method of paper partition
chromatography.

The following fifteen free amino acids could be easily recognized asparatic acid,
glutamic acid, tyrosine, serine, valine, leucine, alanine, threonine, glycine, phenylalanine
and arginine,

Six amino acids of cystine, proline, histidine, lysine, phenylalanine and arginine are
easily fluctuated when the condition varies.

In the ten extirpated tuberculous kidneys the free amino acids contained only in the
caseous substance of its kidney were distinctly observed by the same way, and they were
serine, glutamic acid, asparatic acid, alanine, glycine, tyrosine, valine, threonive, cystine,
phenylanine, proline, leucine, histidine and methionine.

The seven amino acids after threonine in the above described amino acids appear in

less frequency and change in quantity and quality by the degree of proteolytic process,
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Fig. 1. Chromatography.
Free amino acids of cavern wall
(clinical case No. 28).

3. Asparatic acid. 10. Tyrosine.

4. Glutamic acid. 12. Alanine.
6. Serine. 13. Leucine.
9. Glycine.
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Fig. 2. Chromatography.
Free amino acids of cavern wall
(clinical case. No. 29).

2. Asparatic acid.
4. Glutamic acid.

10. Threonine.
11. Proline.
14. Valine.
16. Leucine.

Table 1. PHENOL Rf (average)

No.1|No.2 No.3IINo 4No.527e
D, L-Methionine  |0.78.0.82|0.84]0.85/0.83| 0.38
L-Phenylalepine  |0.87(0.87]0.87]0.91/0.88| 0.88
Hydroxy-L-Proline [0.71(0.71/0.76/0.72{0.72| 0.72
D, L-Alanine 0. 580. 61| 0. 63| 0. 610. 60| 0. 60
L;r{;)}:)ilrll;drochlorideo'790‘71 0.78/0.80[0.79/ 0.77
Cystine 0.27(0.28|0.270.27]0.27] 0.27
D, L-Serine 0.39(0.380.38|0. 41/0. 41| 0.39
Glycine 0.560. 43(0. 43|0. 40/0. 44| 0.46
Asparatic Acid  10.170.13/0.16/0.16/0.16| 0. 16
D, L-Threonine  |0.500.52|0. 49(0.50|0.53| 0. 51
L-Leucine 0.850.85(0.83) 0. 86/0.86{ 0.85
D, L-Valine 10.82{0.80|0.80|0. 78(0.77] 0.79
L-Proline 0.86/0.82|0.830.90(0.85 0.85
L-Tyrosine 0.61/0. 56|0. 58 0. 58/ 0. 61| 0. 59
L-Glutamic Acid  [0.310.21]0.21]0.22|0.21/ 0.21
L-Histidine 0.69(0.72{0.74|0.71|0.68| 0.71
Arginine 0.86/0.84/0.83/0.85(0.86/ 0.85
Tryptophan 0.85!0.82 0.83(0.840.84] 0.84
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Table 2. BUTANOL Rf (average)

No.]{No.z NogNo.4 "5
D, L-Metionine 0.50,0.51/0.49/0.50| 0.50
L-Phenylanine 0.59/0.61/0.58/0,61] 0.60
Hydroxy-L-Proline 0.24/0.26|0, 27/0.26| 0.25
D, L—Alanine- 0.270.34/0.270.25/ 0.31
L-Lysinemoro toride [0-140.150.140.15 0.15
Cystine 0.16/0.170.170.17| 0.17
D-L-Serine 0.20]0.23/0.20/0.23| 0.22
Glycine 0.18(0.19/0.18/0.15| 0.18
Asparatic Acid 0.280.28/0.28/0.28! 0.28
D, L-Threonine 0, 33I 0.82(0.34/0.31] 0.32
L-Leucine 0.66 0, 65|0.65(0.67| 0.66
D, L-Valine 0.54'0.£3/0.55/0.53| 0.54
L-Proline 0. 40| 0.41/0.410.40, 0.40
L-Tyrosine 0.480.48|0.510.48 0.49
L-Glutamic Acid 0. 31l 0,36,0.32/0.36/ 0.34
L-Histidine 0. 23:0 AOl‘ 0.24/0.22| 0.22
Arginine 0.25 0.26,0.2410.24] 0.25
Tryptophan 0. l:810 SGEO 550.58 0.57

Table 3. STANDARD Rf.

lPehn01 ‘Butanol Color of Spot

D, L-Methionine
L-Phenylalanine

Hydroxy-L-
Proline

D, L-Alanine

L-Lysinemonohy-
drochloride

Cystine
D-L-Serine
Glycine
Asparatic Acid
D, L-Threonine
L-Leucine

D, L-Valine
L-Proline
L-Tyrosine
L-Glutamic Acid
L-Histidine
Arginine
Tryptophan

0.83
0.88

0.72
0.60
0.77

0.27
0.39
0.46
0.16
0.51
0.85
0.79
0.85
0.59
0.21
0.71
0.85
0.84

0.50
0.60

0.25
0.31
0.15

0.17
0.22
0.18
0.28
0.32
0.66
0.54
0.40
0.49
0.34
0.22
0,25
0.57

purple
grey brown

brownyellow
purple
purple

pink purple
brown
pink purple
purple
pink purple
purple
purple
yellow
brown
purple
brown
purple
yellowbrown
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Table 5.

BT S 7 ¢ 2V BROTSE
COLOR OF SPOT

CAVERN WALL ON RENAL TUBERCULOSIS
(CLINICAL CASES)

Table 7.

TUBERCULOSIS (CLINICAL CASES)

371

COLOR OF SPOT
CASEOUS SUBSTANCE OF RENAL

ICHSIES LG | G0 | G | @
Aspa. Acid 15 9 6 0 30 Serine 0 4 5 0 9
Glut. Acid 18 11 1 0 30 Glut. Acid 6 1 1 0 -8
Serine 5 8 11 0 24 Asp. Acid 2 4 0 0 5
Tyrosine 3 10 11 1 25 Alanine 0 1 5 0 6
Proline 0 1 0 1 2 Glycine 0 3 3 0 6
Valine 11 8 5 0 24 Tyrosine 0 0 5 0 5
Leucine 5 12 5 0 22 Valine 0 2 3 0 5
Alanine 0 3 14 0 17 Threonine 0 3 0 0 3
Histidine 0 0 1 1 2 Cystine 0 0 2 0 2
Glycine 0 5 5 0 10 Phenyl alanine 0 0 2 0 2
Cystine 0 0 1 2 3 Proline 0 0 1 0 1
Threonine 3 5 7 0 15 Leucine 0 1 0 0 1
Phenyl alanine 0 0 1 0 1 Histidine 0 0 1 0 1
Lysine 0 0 2 0 2 Methionine 0 1 0 0 1
Arginine 0 0 1 0 1
Table 6.
FREE AMINO ACIDS OF CASEQUS SUBSTANCE. (CLINICAL CASES)
1] 23| 4| 5] 6| 7| 8| 9|w
Asp. Acid - + - + - + - + + + 6/10
) G C#h | G | Gh
Glut. Acid — - + + + —+ + +- + + 8/10
CARCHRRCHARCHRECHRECORECORNE D!
Serine S s I I D o I s o e O 22
CORICARICOIRCORECORECORRCIRNCY! (+) ]
Tyrosine - |+ | -+ | = F |+ | = | | *_| 50
€D +> CORRED! +
Proline + — — — — — - —_ — - 1/10
+
Valine -~ + | = -+ | =+ =+ | + | 510
€D € CD) COREED!
Leucine - - - — — — — _ 4 — 1/10
€1
Alanine -~ + + + — - - + + + 6/10
CORECOHRECDY! COIRCDINCD!
Histidine — - + — - - — — — — 1/10
+
Glycine + | =+ - | + — |+ |+ —  + | 6/10
€] () €3] CORECD) €3]
Cystine + — + — — - — — — — 2/10
€D, €D
Threonine — — — — — — 4 + _ + 3/10
COREED! €]
Phenylalanine + — — — - + - — - - 2/10
D) €]
Methionine - — — - — — - + — — 1/10
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