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

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

Syozo MATSUURA

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

This part of the report gives the results obtained in the experiments using rabbits
while the Part I shows the results from clinical cases.

The distribution of free amino acids found in the normal renal tissue of ten rabbits
was compared with that in the experimentally tuberculous renal tissue of ten rabbits.

Thirteen free amino acids; asparatic acid, glutamic acid, serine, tyrosine, valine, leu-
cine, alanine, glycine, cystine, threonine, phenylalanine, arginine and methionine could be
observed in the renal cortex of normal rabbits, while these seven, asparatic acid, glutamic
acid, serine, tyrosine, histidine, threonine and phenylalanine could be seen in the normal
renal medulla.

In normal renal tissue, the cortex contains the more free amino acids than the medulla.
These free amino acids were observed in the tuberculous cavity: asparatic acid, glutamic
acid, serine, glycine, valine, threonine, tyrosine, leucine and alanine.

Compared with normal renal tissue, in the tuberculous cavity alanine and glycine,
increase, tyrosine and leucine tend to increase, and phenylalanine, arginine, methionine
and cystine tend to decrease.
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paper partition chromatography icflkL7=.

SRERAUIR

ERRBHFBRECNT 287 « 7 BROSTHIEE 1
~2RTRTHIIE S DTHB. AL Asparatic Acid
LT Methionine &5 13844 2REA LB, i)
% Asparatic Acid, Glutamic Acid, Serine,
Threonine 10/10, Valine 9/10,
Glycine 7/10, Leucine 5/10, Aiginine, Phenyl-
alanine 38/10, Alanine 2/10, Cystine, Methio-
nine 1/10 2=R5JBECHBIRETE LR, SHCE
¥iz Asparatic Acid LJF Methionine k®[%13
EChol. Mo Rf flcd—3penEe Lk
Spot X No. 9 @57 X h No. 5 1 7t s%~
RILTTEYTHS.

BHE B ME A &% hn 18T < 2 B
Apsaratic Acid L7 Phenylalanine &% 78
BOBIRER L. IB%E 3~ 4 RTBcLclDd
7o Asp. Acid 25 5 #icigBd 7. Glutamic Acid
B2 TH THBH. SHFEELE: Spot L TR
Nn. 1, No. 5, No. 9 4% L b No. 8, No. 10
2ERFBFEIFK 2 TRL B R 4157,

Al Asparatic Acid, Tyrosine, Threonine @
2%, Serine, Histidine 9/10, Phenylalanine
8/10, Glutamic Acid 5/10 * =% FEl% 187,

RCHE, B8 X 01887 < /gD Svot D
BES—ERRTIUIERS OMEEEYES.

ERNEEER AT RAGSICRITIERT S/ Bo
ki
LB B MRt

HALRELIH, MhbEE 2.0 kg PO
FEERER FEA L. ABRK L v HEBER LR
BEFER AL T 1.0 cc, 1.0 mg &8 DEFEE
WEERL T, OB 0.1~0.2 cc »BEHAFTD
KR e B 583 AREREL, 37 A&
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SIRirFE6 ~ 7w RTUn<  Asparatic Acide LI
Threonine 2% 9 B4R LIz, HTBID Spotd

Tyrosine,

LC No. 4 585 No. 6, No. 4 @ 28 s %
ThZho Rf (E%487-. il Asparatic Acid,
Glutamic Acid, Serine @ 10/10,
Valine, Threonine 9/10, Tyrosin 8/10, Leucine,
Alanin 6/10 THhot. RICFRFhED Spot O
ROFCTHEDET 5 L TROM< s (E7)
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LUF Methionine 1|2 13 » I LA
FLU TlE ks oCix, Asparatic Acid [/
F Phenylalanine %2 7ECThok. oD
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Hicle . BERBRCRW THEER LB
WET 2 Ry, ToER, REBEEcXoTH
BLTHBLRSLRTH—FELES. FE
MEmHELR £ A% TH ok b DL, Aspa-
ratic Acid, Threonine @ 2FEL8C&H D,
Glutamic Acid i EE i T104, EEE
&0 T ¥ D 54, Serine 1z FE10%), HE
9 LfTh b REEC £ Bdbhk. kX
Tyrosine WwWHE 7#ic XL CHELGTH
D, BEE W HS « HIREEAE . X Phenylalani-
ne EE3IBK KL CTHES HIT D D,
Histidine wEHk 2fE»EL 10k
FU e 98%FER L. Valine 9
i, Glycine 744l, Leucine 5%l, Argini-
ne 34, Cystine, Methionine £ 1% %
NEREEE T 58 LR, ohb
Valine, Glycine, Leucine, Arginine,Alanine
Cystine, Methionine o 7 i3 BEEHHIC 24
BfBiasok. MR X5 L Glycine, Se-
rine, Alanine, Arginine, Lysine, Histidine,
Valine, Leucine, Tyrosin @ BgHic kL CHK
B £ 8o bh, BEEkiy Asparatic Acid,
Glutamine, Proline, Cystic Acid 2EHik
HUTHEHIRIRE L BRTES. RO
EBCik Proline ik oB ok

X Histidine REHEcrRBEDTLLABE
rELBDdBRE.

Wi KERFERR BB AR AT 5T <

Glycine,



374 BE—BERCNT DT 3 ) BROTSE

IBROSBFCONTH I, HHEEEOFRRE
Bk ofn < RERERAE & BEbh 3ol
BHEREEAL O TE %5, 2 RnTE
C REE, BT IckER Rz B i % T
LEA1~2 B nEAIR MR 2 52
o, MOZBREMEL FUHEE L VEiEET 2
J BN EIIR D& Asparatic Acid LITF9#E
Td 5. £ L % Histidine, Phenylala-
nine %R\ TEOBEHEKD 7 I/ BAKEIC
FET S LR ERR, BRAKSEES %
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HEHET I /REHRT PBCEERS D LE
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L, Tyrosine, Leucine I35« mo@EEC
% b, Phenylalanine, Arginine, Methionine,
Cystine REABERICHZLELDRB.
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1) EEREREMGNESRET 3 7BRERL
A% b o Asparatic Acid, Glutamic Acid,
Serine, Tyrosine, Valine, Leucine, Alanine,
Glycine, Cystine, Threonine, Phenylalanine,
Arginine, Methionine, Bl L0 13FE cH o 1z.

2) EEREBEMBAEE T  VBBRESEL
H72 b ok Asparatic Acid, Glutamic Acid,

Serine, Tyrosine, Histidine, Threonine,
Phenylalanine, LI E7ECcHok.

3) EEREEMABAERET 3 7 Bosmrk
HeRWTBELIOR LI L0732 /i%
ALEYHERL 7=, BIb Asparatic Acid, Th-
reonine It FEEFLIC 100% Ik T A RERL 2.
Valine, Leucine, Alanine, Glycine, Argini-
ne, Methionine, Cystine o 7Rt
B ok, Glutamic Acid, Serine 1%
BELc £ <D bhiz. Histidine REBE
DHRD b, HERXBDB/L »ok.
Tyrosine, Phenylalanine REHEK L bH £
wRdbhi.
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cine, Alanine ® 9FECH orz.
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A¥EmME R s D, Phenylalanine, Argini-
ne, Methionine, Cystine RIRAE@IC & %
LELZLNS.
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Table 1. FREE AMINO ACIDS IN RENAL CORTEX
(NORMAL RENAL TISSUE OF RABBIT)
‘No. 1| No. 2| No. 3| No. 4 No. 5| No. 6| No. 7| No. 8 No. 9| No.10,
Asp. Acid + + + =+ + + + + -+ + | 10/10
COARCHARC ORRC ORECDRECDARE DARC HRNC SRNE D!
Glut. Acid + + + + + + + + + + 10/10
CHORRCHERCIORECORECORECOANC SANC DRNC SRRC D!
Serine + + + + + + + + + + 10/10
CIORRCORECORECONRC DANC DRRCORREDRRC DRNE D)
Tyrosine — + + + + + + + — — 7/10
CORECIRREIRNCORNC DRNCORRCD!
Proline R I B B B e i I 0
Valine + + =+ + + — + + 9/10
H D) D | HD U | Y D (H) | ()
Leucine + - - — + + - - + 5/10
) D) ) 1 D €Y}
Alanine + = == = = F = = = 20
€D) €Y
Histidine — - - - - - — - - - 0
Glycine + + + + + - — + — + 7/10
COIICORECORICORICD] G +>
Cystine — — (i ; — — — - — — - 1/10
Threonine + + + + + + + + + + |10/10
CONCORICHIICIONICORRCORNCIORECORRCOANE,D!
Phenpylalanine — — — — — + - — —+ + 3/10
() ()| (D
Arginine + | - | =t = =1+ -] =1+ =" 380
+ (+ +)
Methionine Mg I R e e e e R V5 1)
)

Table 2. COLOR OF SPOT

(FREE AMINO ACIDS IN RENAL
CORTEX OF NORMAL RABBIT.)

CORRCONNE D
Aspa, Acid 9 1 0 10
Glut., Acid 7 3 0 10
Serine 4 5 1 10
Tyrosine 0 6 1 7
Proline 0 0 0 0
Valine 2 7 0 9
Leucine 3 2 0 5
Alanine 1 1 0 2
Histidine 0 0 0 0
Glycine 1 2 4 7
Cystine 0 0 1 1
Threonine 0 7 3 10
Phenylalanine 0 3 0 3
Arginine 0 0 3 3
Methionine 0 1 0 1
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Table 3. FREE AMINO ACIDS IN RENAL MEDULLA
(NORMAL RENAL TISSUE OF RABBIT)

No. 1| No. 2 No. 8 No. 4| No. 5| No. 6 No. 7| No. 8 No. 9| No.10[
Asp. Acid sl + |+l s+l + |+ + |+ 1 % [1000
CHRECHORECHIICORECORECORICORRCOREC SRNC NN
Glut. Acid e B e o B o B o i B o I A7 T
G COIRCORES:D) (4 |
Serine + + + + + + + - + + 9/10
: CORECOIRCHANCHRICORECOARC D) COREED)
Tyrosine + + + + + + + + + + | 10/10
' COIECOIECORICORECORICORRCORECORECONRED)
Proline - - - - - - - - - - 0
Valine - - - ~ - - - - - - 0
Leucine - - - — - — - - - - 0
Alanine - - - - - - - - - - 0
Histidine + + - -+ + + + + 9/10
' B ETE T CORICORECORECORRCH NN
Glycine - - - — - — - — - - 0
Cystine - - — - — - - — — - ]
Threonine + b+ |+ |+ A+ + |+ | 10/10
‘ CORECOIRCHINCORECORNCORECORRCONNCORNED!
Phenylalanine + + + + + + + — + — 8/10
CINCORECORECORECORECORRED! +
Arginine — — — — — —. — — - — 0
Methionine - — - — - — - - — — 0
Table 4. COLOR OF SPOT Table 5. COMPARATIVE TABLE OF
(FREE AMINO ACIDS IN RENAL MEDULLA WITH CORTEX
MEDULLA OF NORMAL RABBIT) (FREE AMINO ACIDS IN NORMAL
RENAL TISSUE)
CORECORECORRE:D]
Free amino acids. Cortex. Medulla.
Aspa. Acid. 3 6 1 0 10
Aspoaratic Acid 10/10 10/10
Glut. Acid. 1 4 0 0 5 Glutamin Acid 10/10 5/10
Serine 10/10 9/10
Serine 0 0 9 0 9 Tyrosine 7/10 10/10
Valine 9/10 0
Tyrosine ] 0 | 10 0| 10 Leucine 5/10 0
Alanine 2/10 0
Histidine 0 0 9 0 9 Histidine 0 9/10
Glycine 7/10 0
Threonine 0 3 7 0 1| 10 Cystine 1/10 0
Threonine 10/10 10/10
Phenyl. Al 1 0 7 0 8 Phenylalanine 3/10 8/10
Arginine 3/10 0
Methionine 1/10 0
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Table 6. FREE AMINO ACIDS IN TUBERCULOUS CAVITY

No. 1]No. 2| No. 3 No. 4 No. 5 No. 6| No. 7 No. 8[ No. 9| No.10
N |
Asp. Acid. + L+ L+ L+ A+ A |+ |+ | 10010
COREC HOEECHORICOIRCORECIRNCHERCORECSRNC S
Glut. Acid N el D D B T D N N A A T
CRECHENCHORECHENCHREC O RNCORNCHRRC OARE D!
Serine + b+ A+ | AT+ 10/10
CONECOREC O RNCHRRC O IRC HANCIRICHENCSRNE!S!
Tyrosine + - — + + + + + + + | 8/10
€] CORICORRCORRCORNCORECHRNED
Proline - — - — — — — — - - 0
Valine + 4+ F = F 4+ ] 910
CONECORNCOENCHERCORRCS) CORECONRED!
Leucine + + — + + + — + — — 6/10
() | D CORECORECD! #
Alanine + — - + + + _ + -+ _ 6/10
(#) M| COREES!
Histidine Al I S D A S D A A 0
Glycine + + + + + + - + + + | 9/10
CONICORECOERCHENCIDENED) CORECOREC D)
Cystine — - — — — — — - - — 0
Thieonine + + + + + - + | + + + 9/10
CORCORICOENCHANE D) CORICORECOEECS)
Phenylalanine — — — — — — - — — — 0
Arginine - — — — — — — — — — 0
Methionine — - - — — - — — — — 0
Table 8. COMPARATIVE TABLE
. ~ OF FREE AMINO ACIDS
Table 7. COLTR OF SPOT (CGMPARING WITH NORMAL RENAL
(FREE AMINO ACIDS IN TISSUE IN THE TUBERCULOUS
TUBERCULOUS CAVITY) CAVITY)
| G | () | + \ (€D) ‘ Free amino acids. } Cortex | Cavern
Aspa. Acid. 3 4 3 0 10 Asparatic Acid 10/10 10/10
Glutamic_Acid 10/10 10/10
Glut. Acid. 7 2 1 0 10
Serine 10/10 10/10
Serine 1 8 1 0 10 Ty1o0sine 7/10 8/10
Valine 9/10 9/10
Tyrosine 0 1 7 0 8
° Leucine 5/10 6/10
Valine 0 6 3 0 9 Alanine 2/10 €/10
Glycine 7/10 8/10
Leucine 0 3 3 0 6
Cystine 1/10 0
Alanine 0 4 2 0 6 Threonine 10/10 2/10
Phenylalanine 3/10 0
Glycine 0 4 5 0 9
Arginine 3/10 0
Threonine 0 5 4 0 9 Methionine 1/10 0
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Fig. 1. Surface of kidney
(rabbit).

Fig. 4. Chromatography.
Free amino acids in renal medulla
(normal renal medulla of rabbit. No. 5.).

2. Asparatic acid.
3. Glutamic acid.
5. Serine.
7. Threonine.
8. Phenylalanine.
Fig. 2. cut surface of kidney
(rabbit).
L ] Fig. 5. Chromatography.

Free amino acids in tuberculous cavity
(tuberculous kidney of rabbit. No. 1.).

1. Asparatic acid.
3. Glutamic acid.
Fig. 3. Chromatography. 4. Serine.
Free amino acids in renal cortex 5. Glycine.
(normal renal cortex of rabbit. No. 7.). 7. Threonine.
1. Asparatic acid. 8. Threonine. 8. Alanine.
2. Glutamic acid. 9. Tyrosine. 9. Tyrosine.
3. Serine. 10. Valine. 10. Valine.
5. Alanine, 11, Leucine, 11, Leucine,





