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ABSTRACT

Effects of dietary cystine and methionine levels on the incidence of proteinuria were
examined in terms of urinary protein excretion, N-acetyl-8-D-glucosaminidase (NAG) activ-
ity in urine and cathepsin B activity in glomeruli. Six male Wistar rats (120 days of age) were
given 13 g of 209 casein diet supplemented with 0.439% or 0.94% L-cystine, or 20% SPI diet
supplemented with 1.18% of L-methionine until 280 days of age. Increase in cystine intake
resulted in increase of urinary protein excretion. But methionine had a trend to decrease it.
NAG activity in urine was measured to examine the relationships between cystine or meth-
ionine intake and injury of proximal tubules. A significant correlation between cystine intake
and NAG activity in urine was observed. Activity of cathepsin B in glomeruli was measured
to examine the possibility that dietary cystine affects the permeability of glomerular basement
membrane. Activity of cathepsin B in glomeruli increased with elevation of cystine intake.
Increase in methionine intake had no significant effect on NAG activity in urine and cathepsin
B activity in glomeruli. These results suggest that increased urinary protein excretion in rats
fed cystine supplemented diet may result from injuries in glomerular basement membrane and
proximal tubules by dietary cystine. Nutr. Sci. Soy Protein, Jpn. 12, 107-113, 1991.
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Table 1. Compositions of experimental diet (g/100 g)

Ingredients CA CA-LC CA-HC SP SP-HM
SPI! 23.3 23.3
Casein? 23.5 23.5 23.5
L-Methionine 1.18
L-Cystine 0.43 0.94
Sucrose? 19.8 19.7 19.5 19.5 19.5
a-Corn starch? 39.7 39.4 39.0 39.8 39.0
Vitamin mixture? 2.0 2.0 2.0 2.0 2.0
Mineral mixture

Macro-elements 4.8 4.8 4.8 4.8 4.8

Micro-elements? 0.2 0.2 0.2 0.2 0.2
Cellulose powder 5.0 5.0 5.0 5.0 5.0
Corn oil* 5.0 5.0 5.0 5.0 5.0

'Soy protein isolate from Fuji Oil Co. LTD., Osaka (protein content : 85.1 %).
?From Oriental Yeast Co. LTD., Tokyo (protein content of casein: 85.9 %).
*Composition as reported by Ebihara et al. (J. Nutr., 109, 2106-2116, 1979).

‘From Ajinomoto Co., Tokyo.

Table 2. Cystine and methionine contents in experimental diet

Cys content

Met content

Met/Cys ratio

mg/13 g diet

CA 10.4
CA-LC 66.2
CA-HC 132.6
SP 26.0
SP-HM 26.0

mg/13 g diet

72.8 7.00
72.8 1.10
72.8 0.55
28.6 1.10
182.0 7.00
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Fig. 1. Changes in food intake and body weight.

Each point is mean value of six rats.
O  Group CA. A : Group CA-LC. [J: Group CA-HC.
@® : Group SP. M : Group SP-HM.

Table 3. Effect of cystine and methionine intake on
urinary protein excretion

(6:)) Urinary protein excretion
mg/ day mg/kg BW
CA ® 19.5+3.2! 55.4+8.5
CA-LC 6 19.3+£2.8 59.0+6.2
CA-HC 6 21.3x3.8 63.0+£10.5
SP 6 18.61+3.3 53.8+8.4
SP-HM 6 15.1+3.1 45.2+9.2

'Values are mean=+SD.

fAlhofEd, 140RELIE280HE  CHMNEIIZ R L
7o
Repf- ABREHEE

T ABREFRECH T 2 BECAHEOHEY,
K7 2/ BEDEGRALESNCTBENT, Fv b
DRF7 A BEIE T 5 Cys 82 Met ERE
DEELFHEL I,

R ABEBMBE DR RS Table3 in L7z, IR
e A BB E R AESIRI X » Cif 3,
13 g DREEHIRSEH T TERL ARER TS, K

KELABEREMARRE

Vol. 12(1991)

e ABBEBEE LI KBRS L, LaL, CA
#t (55.4+8.5mg/kg BW) ik, Cys %L 7z
CA-HC ## (63.0+10.5 mg/kg BW) THEEH =T
M b, Eio SP # (53.8+8.4mg/kg BW) &l
~ Met #¥pnlL7i SP-HM ¥ (45.2+9.2 mg/kg
BW) CEEERTHEEICD >, REBIREH T
Wb, R AAESEL Cys RO Met BRE
CHEIRDZ EDXTBENT,

FT, £ v 2T Cys B Met B E Y
ETEL, thb7 I BERELRPCABEBEE
L OMBBARE AN, TORER, Fig.2 WirRT X5
Z, MEOHIARERIECHBENE LM, Cys BiE
OEIMCE bl TRPRABBEEE ML, 2
Xiw Met EERE & R ABPEEE & OAEBEIBIRY
Fig. 3 R L7, T DFER, Rpic ABEBHEE T Met
EEREOWINCE bito TR TAERMEYRL, TE
DN A DABEBIGRARD bh, M EofERIE
Iwasaki H2MEHEZ L7 SPI TOEBRB ORI,
SPI ~® Met Hic X - Thic b SR EE 2R
L7

109



ERARBRUTILT I VBE

FABRET v TRT7 AT I vARPIEEER R
HFER, MBE7M7 I vEBEMETT 5, MERRA
BERU7 A7 1 vVEEST28~D Cys RO
Met YN &% Table 4 TR LT, MG AL
BROTAT I vEEE, Cys 812 Met Hino A&
Chbbh b, il EEBENOMELYRL,
R NAG &%

NAG @&, BN RMENBELZ TS LRPICBL

LRBEREE L COBRKNEENRE IR TE DY,
F 7w —¥, BRE, BEIRRERORERECRAE
B ERATE, LTI T, LAARERECH TS Cys
i3 Met EREOKE L AN RMEEEOME S
BT 5cbi, R NAG EH2RIE L1,

Table 5 @R NAG {EHEIZx 3% Cys 5\ 1% Met
BIEOFERR LI, KF NAG &ML, CA #F (147
+16mU/day) IcH~ CA-HC # (259+80 mU/day)
THEEREL, f~o Cys i X - TABSREE

(N=30,r=0.4638,p<0.05)

200

300 400

Cys intake(mg/kg BW)

=100¢

m

2 80f

Y - °
% 60F o “s

= ' ° °
0 &8

5 40F ° ogo
=)

> 20t

©

£ 0 ,
- 100
Fig. 2.

Correlation between cystine intake and urinary protein

excretion. Three months old rats were fed experimen-
tal diets presented in Table 1 until 280 days of age. The
correlation was significant.

(n=30,r=-0.3438,p<0.10)
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protein excretion.

Correlation between methionine intake and urinary
Three months old rats were fed

experimental diets presented in Table 1 until 280 days
of age. The negative, but insignificant correlation was

observed.
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Table 4. Effect of cystine and methionine intake on Table 5. Effect of cystine and methionine intake on
total protein and albumin in serum activity of NAG in urine
(n) Total protein Albumin (n) NAG activity
g/100 mL g/100 mL mU/day

CA (6) 6.0+0.2! 2.8+0.1 CA (6 147.5+£16.5}
CA-LC 6 6.11+0.4 2.8+0.2 CA-LC 6 185.9+12.7
CA-HC ) 6.4+0.2* 2.91+0.1 CA-HC ® 258.9+80.4*
SP 6 6.0+£0.3 2.9+0.2 SP (6 64.31+41.5
SP-HM 6 5.9+0.1 2.8+0.1 SP-HM (6 99.5+32.7

'Values are mean+SD. *Significantly different

from group CA at p<0.01.

'Values are mean+SD. *Significantly different

from group CA at p<0.01.
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Fig. 4. Correlation between cystine intake and activity of NAG

in urine. Three months old rats were fed experimental
diets presented in Table 1 until 280 days of age. The
correlation was significant.
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Table 6. Effect of cystine and methionine intake on
activity of cathepsin B in glomeruli

(n) Cathepsin B activity
mU/min+mg prot.
CA &) 2.38%£0.83!
CA-LC 6 3.11+0.25
CA-HC 6 3.57+0.29*
SP ) 6.41+1.36
SP-HM 6 7.08%0.80

'Values are mean=+SD.
from group CA at p<<0.0l.

*Significantly different
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