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Changes in body weight of rats fed normal or PCB
diets containing 102 protein of different quality.
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Table 1. Effect of dietary addition of PCB and dietary protein
quality on urinary ascorbic acid excretion
Group Urinary ASA (mg/100g B.W./day)
on day 5 on day 15 on day 25

Normal

Whole egg protein 0.270. 032 0. 280. 022 0. 34:0. 04

Soy protein 0.224-0. 042 0.11+£0. 042 0.11+0. 022

Wheat gluten 0. 2140. 042 0.1940. 042 0.12:0. 022
PCB

Whole egg protein 4.73+0. 20° 13.840. 4 12.1+0.6°

Soy protein 0.29+0. 062 0.9540.18¢ 1.49+0.19¢

Wheat gluten 1. 07£0. 11¢ 5.3640.19¢ 6. 45+0. 534

1. Mean=+SE. Means within a column not followed by the same letter are significantly different. (P <0.05)

7275, PCB OREMATIX 5 BIcT Tz L < #nL,
15 Biz B\ T2l A A EE TR ERIMEE D405 2L iz
BN Teo 707 CBETH20f8 L LIZHML Ty e, L
B, HEEKE A AEETIEAT 9 BIRENIC T LM
L7d o7 (Tablel),

N E TOBEN b —MIciE PCB it LB RP7 2=
LE CEROEIMIEZABRL VEZABRT, %k,
FERMMOBNZAABERTEVLEEZL T W, HBEK
T BRI, FORARE L L TOREM
L, ZLERCT Aan e VBOPMETH -7,
o7 2zrErBiEED PCB Iz X2t 2007
MEABETELAEL, DEERELAABTEI VT V3
XY bE» o7

M= v 25 v —LsEe it Table 2 12573 X 5 il
D AEEETY PCB ORMTHL 272 EABH LN
7z, PCB EIRNEECIILIN A BEE 9Tme/dl, HBER
S A EEE89mg, FvF VB Tdmg CUNVF UM

D 2 BHCE R THEICED - 7al, PCB A T i
OR7- A BEETL53mg, HEEAE KA BFE107Tmg, ST
VEE 125mg C, HEEREABBENR—FRr o, T
Droiz, PCBlzksza v A7 — VAN X%
BalLAFe— VIfEIRSLTh, DEERTAABENR
FRIHHEOH B EIRENTL, TOZ X, KF
7 ANV VEPEEBSERE A BB TR LR,
BICRRBFI s 0 S =50 MFO IS ECZ & & E
BLTWAbDEELBND,

ff= v 25w —VRE L PCB IO P THBERE
ARBRREGIEEEZ R L, 73/ €Y v-N-F 4
F 5 —-¥iElE, P450 BE M b PCB iFMick - T
ERUD, HDEEREABRETIE, 2007A HEICL
LTRTHDOZ L, FATUBHICEST b KRy ERR
L, 7ZAHEE L TO—RAR REM L3RR - 7ot
A& (Table3),

(EBR2) TiF, E5RELDOAARE B CTREER

Table 2. Effect of dietary addition of PCB and dietary protein
quality on plasma and liver lipids
Plasma Liver Liver
Group cholesterol total lipids cholesterol
mg/100m! plasma mg/g liver

Normal

Whole egg protein 97 £ 3tab 53.1:41.32 3.65+0.17:b

Soy protein 89+32 50.7+1. 22 2,9740. 29¢

Wheat gluten 74+3¢ 67.3£7.7° 3.17+£0. 18bed
PCB

Whole egg protein 153 +64 76.6+2. 5P 3.8940.192

Soy protein 107430 66.2+4.1% 2.8340. 08cd

Wheat gluten 125+6° 69. 2+3. 4b 3. 2640, 280d

1. Mean+SE. Means within a column not followed by the same letter are significantly different. (P <0.05)
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EREIT -85, EERC &5 REEIED b,
B DOERICAVCTEABERE LA BEIE, K2 %
OEETHCAHLY LT v NORENE 2D, 4B
e VB TR RERER & AT R L B ic ER
Lz, PCB &Rzl iz, 23AMDT v +OEE
HEINBIZ 2Tl A RET 83.3g, h¥ A, ARLAN
HTENENT6.3g, 73.3g T, BIEKTEHTYD 59.8¢
THY, INESNVFUBEOLE gz, XaPICKE
D ole, €T F L EIE 28 6g DEEREDBH LN, B
JEREES, SBERE A B L D0 VIREIENEN
KEM -T2,
RERABISHEORFHEM 7 23 Ve U BERL2IIZA

HECHAEIOg %9 1 AL7. 2mg THHKREL, H¥A
Vi, ARTCARBETENEN 8.6mg, 7.4mg ThHo
77o MIEATEEETIX 5. Omg T/IhEIIVF U EHD 6. 2mg
FO Dz -oTEL, DHEREABEDEAEEELL
Il o Tehs, & OREMICH L TR IR EE R
L7z (Tabled),

L L, 2FA4=r%0.34% NN+ 2 Z ik
D 14. Tmg ML, 29cA ARGV ERZ BN,
NERT A ABEET PCB it L AR 7 A2 VB
FRED D2 DR XL LTAF A= VERDRERCT &IC
ERLTWA LD EEZ LN,

mrRom <, mifz v 27— ZELENL, 2

Itz A BEETIE 199mg/dl, HEA
v, AREAEBTIEENTR 189

Table 4. Effect of dietary protein quality on urinary ascorbic
acid excretion of rats fed 300ppm PCB diet mg, 2llmg Thore, BIERTI
ABEETIZImg T/NES VT VB
Urinary ASA D178mg, tYEw LS AT R
Group mg/100g B.W./day D180mg L IEER L THEMDOENC
on day 7 on day 15
{RNEEZRL T,
Whole egg protein 7.35+0.91'2 17.1940. 692 s KT iz0.34% D 2 F 4= v %
Soy protein 1,080, 11¢d 50110 420 LTomg I LA LVENAAL DR
Soy protein+-0.34% Met 6.91+0. 58¢ 14,7040, 770 RIPT RS ECBROGE LR,
Wheat gluten 2.76::0. 45D 6.2240.581c AT A=VDHIRT I/ BRTHHT
Corn gluten 5.18+0. 16° 9. 310, 69° L3, 3 v AT v — VED HBEE
Gelatin 0.3240. 044 1.6340. 128 WIZLLEEL TWAZ LPHEES

1. Mean+SE. Means within a column not followed by the same letter

are significantly different. (P <0.05)

Nniz,
FirseS—bD73I/) v—

Table 3. Effect of dietary addition of PCB and dietary protein quality on the
activities of liver microsomal drug metabolizing enzymes
Aminopyrine N-demethylase! Aniline hydroxylase?
Group pmoles/g pmoles/liver/ nmoles/g pmoles/liver/
liver 100g B.W. liver 100g B.W.

Normal

Whole egg protein 1.2040. 08% 4.65+0. 28 89+ 52 0.344-0. 022

Soy protein 0. 404-0. 05bd 1.6040. 18P 61+ bab 0. 25+0. 022b

Wheat gluten 0.29--0. 03> 1.14+0. 22 43+ 3b 0.17£0. 01D
PCB

Whole egg protein 3.1540. 21¢ 17.50+1. 28¢ 392413¢ 2.18+£0.17¢

Soy protein 0.66+0.11d 4.0140.532 2154114 1.344:0. 064

Wheat gluten 1.23+0.152 7.15+0. 974 2054194 1.19:0.124

1. HCHO formed per 12 minutes.

2. p-aminophenol formed per 12 minutes.

Mean=+SE. Means within a column not followed by the same letter are significantly different. (P <0.05)
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Table 5.

THHREABBLEBEAT 2 ERRET 5 L & b
2, SEERTE A EI20.34% 0 A F4 = LIRM LI b @
W THERL -,

DEERE A BEIRIERE R URERIEII
VKD ST, DEERKEIC A F A= v R RINT 5T &
k- ThilERERE LEbaENZ b h 72, PCB
WMz L3R 7 A2 e o Bt OB = v 2
Fu— )V LR HMRE I ABEI A F4 = BT
DI THIEREHLI YV DBEWERZ O, &
DX ICHEDOHEOERFKIEHT I/ BOBES

Effect of dietary protein quality on plasma and

liver lipids of rats fed 300ppm PCB diet

Plasma Liver Liver
Group cholesterol total lipids cholesterol
mg/100m! plasma mg/g liver
Whole egg protein 199 +61ad 91.8+£3. 82 4.75+0. 252
Casein 189+ 7be 66.141. 8be 2.95+0.13b¢
Fish protein 211 +5ad 85.5+5. 42 4.39+£0. 3524
Soy protein 175+4c¢ 63.241. 8bc 2.55%0. 06¢°
Soy protein+0. 34% Met 222-+74 75.2+1.74 3.92+0. 27def
Wheat gluten 178+-6¢ 61.9+0. 8be 3.2140. 24bef
Corn gluten 180+5¢ 69. 0+2. 1ba 3.9740. 32de
Gelatin 171+8¢ 58. 3%¢ 2.70%be

1. Mean+SE. Means within a column not followed by the same letter are significantly different. (P <0. 05)

2. Mean of two pooled samples.

Table 6. Effect of dietary protein quality on the activities of liver microsomal
drug metabolizing enzymes of rats fed 300 ppm PCB diet
Aminopyrine N-demethylase! Aniline hydroxylase?
Group nmoles/g pmoles/liver/ nmoles/g nmoles/liver/

liver 100g B.W. liver 100g B.W.
Whole egg protein 2694102 1.884-0. 072 59. 0+2. 02b 4114152
Casein 217+ 6b 1.4240. 03b 60.1£1.32 391+ 72b
Fish protein 215+ 6P 1. 56 0. 06> 56.141. 3abe 4061122
Soy protein 177+ 7¢ 1.11+0. 04¢ 54.0+1. 50¢ 339410¢
Soy protein+0. 34% Met 217+ 70 1.5140. 03® 52.942. 4¢ 368+ 8be
Wheat gluten 113+ 84 0.7240. 054 35.5+2. 2de 227%17¢
Corn gluten 103+ 84 0.71+0. 05¢ 30.6+1. 2¢ 211+ 7e
Gelatin 924104 0.7140. 084 38.1+2.64 295164

1. HCHO formed per minute.
2. p-aminophenol formed per minute.

3. Mean+SE. Means within a column not followed by the same letter are significantly different. (P <0.05)
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EFFECT OF DIETARY SOYBEAN PROTEINS ON PLASMA

CHOLESTEROL, URINARY ASCORBIC ACID AND LIVER

MICROSOMAL MIXED FUNCTION OXIDASE SYSTEM IN
RATS WITH OR WITHOUT RECEIVING PCB.

Akira YOSHIDA, Norihisa KATO and Takeshi TANI

Department of Agricultural Chemistry, Nagoya University
ABSTRACT

Exposure of rats to PCB or other xenobiotics results in an increase in activity
of liver microsomal mixed function oxidase system, plasma cholesterol and urinary
ascorbic acid. Experiments were designed to study the effect of dietary quality of
protein on these metabolic responses to dietary addition of PCB, with special refer-
ence to nutritional characteristics of soybean- and isolated soybean proteins.

The experimental diets contained whole egg protein, casein, fish protein, soy pro-
tein isolate, defatted soyflour, wheat gluten, corn-gluten or gelatin, fed at 10% of
the diet. In general, nutritional values of proteins correlated with the activity of
mixed function oxidases, plasma level of cholesterol and the urinary ascorbic acid.
However, in the animals fed soy proteins, especially soy protein isolate, with PCB,
mixed function oxidase activity, plasma level of cholesterol and urinary ascorbic
acid were apparently lower than those expected from the nutritional values. Supple-
mentation of methionine to the soy protein diets significantly elevated those values.
These results indicate the nutritional specificity of soy proteins for the metabolic
changes by the intake of the xenobiotics, and these characteristic features of soy
proteins probably due to its relatively low content of sulfur amino acids. Sulfur

amino acids may play a specific role in the metabolic responses to xenobiotics.
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