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= ABSTRACT =

In this experiment forty-eight Sprague Dawley male rats were chosen and used
in order to measure the growth rates and to see the effects of lead acoumulation
in their organs resulting from variously controlled lead protein diet

Protein sources were casein and isolated soyprotein(ISP), and each source was
divided into three groups:79% low protein(LP), 209 standard protein(SP)and 40%
high protein(HP) groups. The six experimental groups were given lead acetate(25
mg kg B.W.) and six control groups were given sodium chloride by oral adminis-
tration 6 times a week for weeks.

The resulis from this experiment were summarized as following;

1) Food consumption, weight gain, oragan weight and food efficiency : Lead ace-
tate administration with protein source had no effects on food consumption, weight
gain and organ weight. By their different levels of protein, food consumption of
LP group was less than that of SP and HP groups after 3 weeks, weight gain of
LP group was less than that of SP and HP groups after 1 week. The organ weight
in LP group was significantly lower than SP and HP groups except teeth and
adrenals. Effect of lead acetate administration on food efficiency have significantly
lower in LP-ISP diet and HP-casein diet than other groups only first week. By
their different levels LP group showed significantly lower than SP group until 3
weeks.

2) Hematopoietic effect : The hematopoietic effect was not influenced by lead ace-
tate administration and protein source. But the LP group showed a significantly
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lower hematopoietic effect than the SP, HP groups.

3) Accumlation of lead in the liver, kidney, teeth by protein source showed no
significant differences. Accumulation of lead in blood, heart' of LP group, spleen of
LP and HP groups, femur of SP and HP groups fed with casein diet groups were
significantly higher than fed with ISP diet groups. By their different levels LP
group showed generally higher than SP and HP groups. But accumlation of lead

in teeth of HP group was high also.
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gaAFol 79.046.5¢] & 21YE Sprague-Daw-
leyZ =7 480}8]lE 20% casein & o] 2 5¢ 71 2 $4)
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AY2o)Z 457 AJE YT RETL ol TAEE
104073 BHAA AFE FA9F d2e A9 B
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A ele) wHATEL 7%(w/w) A (low
protein : LP), 20% ¥ Zttw A(standard protein:SP),
40% gl Flhigh protein : HP)E z}z} =2g3lgo
o Ay A 7[7he] Ao]FA QB2 Table 13 Zeolsl
A we8E S98 A9 S$SPAMLR), DU
Y922 Casein (New Zealand Dairy Basal)zl isol-
ated soyprotein({ARDEX® F - Archer Daniels Mi-
dland company)& Al&slgjon Aute §de e
A AR E)E AT
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ollE e gol&s+Z AUz 48 FEL alu-
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#stgen oiff ALeg AR 19E 50% HNO, &
Ne) 50% HCladeo 2 Hag golgg T4 Al
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Table 29} Zo] gid FTYHE Alge] Ha2 2
HHE CaseinZ Bt ISP Miuwd Ager fEyUe
i Carein, ISPF 2% 33 2E LPZAA §ogoz
XA FRATH HFSGT HmAE FAHY FHolt
Rk LPIslold Alzda e Bat HE0Y 4
ol 2y FE4E]) 8A 9 Fe, Cu B Zadia}

Table 1. Composition of experimental diet for animal feeding

Ingredients 7% low protein diet 209% standard protein diet 409% high protein diet
Corn starch (g) 850 720 520
Casein or isolatedsoyprotein
(ISP) (g) 70 200 400
Soybean il (g) 40 40 40
Salt mixture (g)V 40 40 40
Vitamin A. D mixture (ml)? 1 1
Vitamin E. K mixture (ml})® 2 2
Water soluble vitamin (g)¥ 2.8 2.8 2.8
Vitamin B,, solution (ml)® 1
1) Salt mixture (g/ kg) 2} Vitamin A.D mixture 3)Vitamin E. K mixture
Calcium carbonate 300 g Vitamin A 10 mg (83000 LU) & tocopherol acetate
Potassium phosphate dibasic 325 g Vitamim D 1 mg(8500 L U) (vitamin E) 2.5g
Magnesium sulfate 102 g Corn oil 100 ml Menadion (vitamin K )I00 g
Calcium phoaphate monobasic B g Corn il 100 ml
Sodium chloride 1675 g .
L 4) Water soluble vitamins
Ferric citrate 275 g .
. . Choline chloride 200 g
Potassinm iodide 0.8 g . .
. Thiamin hydrochloride lg
Cupric sulfate 03 g Ribaflavi 2
Zinc chloride 0.25¢ Nl avi ; . g
- cotin s
Manganes sulfate monohydrates 5 g 1o m-c aci g
. Pyridoxine lg
Total 1000.85 g Calcium pantothenate 10 g
Biotin 5 mg
Folic acid 400 mg
5) Vitamin B, solution Inositol 5 g
Vitamin B, 5 mg Para- amino benzoic acid 10 mg
Deionized water 500 ml
Total 286,405 g
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dE FAZA Aozt U
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Z7he mARS vgssT ol@Ae vue 39
o) mpo)B Wiy o= #4fo)g} et Fl oo E§ Sissons
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TAA g MRAE B} fAHeE Bgth
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3 & 1997 FHellA FA] K7 A F), Ste-
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Table 2. Food consumption, body weight gain and food efficiency ratios

Groug

Period Lp— Cat Lp— Ca~ Lp— soy~ Lp— soy" Sp— Ca Sp— Ca* Sp— soy~ Sp— soy’ Hp— Ca™ Hp—Cat Hp —soy™ Hp-soy"
Food consumption (g/ week)

1. Week [107.60 +:6.40™*" 9325 4+-814*° 97.00 +8.12"" 78.75 +11.09° 107.00 +2.45°° 110.00 +5.77° 103.00 4 812 80.25 +11.87% 97.75+ 900"t  9L25+ 479t 9500 4 B8.74*c 0300 -+ 497°b

2. Week 19250 & 957° 106.80 £:6.90*" 96.75 +3.30* 9100 + 5.03° 11850 +1.92°* 12580 +-7.54* 117.00 +12.75* 113,50 +-12.82°% 11050 -11.79°* 128.30 +1535" 12050 + 7.83* 110.80 + 6.85"°

3. Week | 7950 +1L70°  8L25+1823° 76.75+5.62° 8125+ 898° 12381 +629°° 133.04 +-4,24" 12252 +11.79*% 10881 + 419° 13000 + 408* 130.00--11.17°% 120.81 +1374%  121.84 + 236

4 Week |97.50 +:11.70'% 10010 £11.69%" 78.25 46307 77.75 + 7.32° 13154 +7.51"¢ 15602 +-2.45° 139.01 + 4.24°¢ 12201 + 829% 134.01 +11.46%¢ 155654 4+ 3.00° 15582 -+ 050° 14501 +-16.83 *F*
Body weight gasin {g/ week)

1 Week |3.75 +4791¢ 7.75£378°' 525 +250" —050+4.93¢ 4750+ 5.00°* 4175 +7.88"" 20000009 1375 +419%" 4625+ 479"  48.75 + 9.46%° 25754 435 36.75--435"

2. Week 11500 +-612% 1275 4-3.86° 700 £1.63° 7.00+160° 400041117 3405+699° 31.00+4.69°° 3075 +8.46 35.50 +-13.30"° 45,50 -+ 3.32° 46.25 +10.18* 41,25 4-330°

3. Week [23.50 587  13.00 +6487% 800+116° 6.00--3.60° 4100+ 258" 47.25 222" 4625 +985°°.  39.00 +345° 49.00 £10.80°* 5450 + 7.59° 3450 + 929t 44,75 + 0,52

4 Week [17.25 +457% 2500 +891°%¢ 800+245° 9.25+1.50° 37.50 + 289*% 3500 + 408 3875 4-479°*. 3950 +6.66" 2400 + 7.62°°  41.25+-10.31" 3325+ 236" 3500 3-577°%
Food efficiency ratiocs

1. Week {0.11 +0.14%¢ 0.25 +£0.09°F 028+0.01°F —0.32+023° 1384021 1184002 (.61 +001% 0,52 +0,.239¢f 1,55 +0.45* 0.89 + 0,33 b 0.74 +0.14°d° 1.04 + 0.17 *b=d

2. Week [0.47 +-016° 042 +0.14% 033 +017" 0.51 +0.35% 1.35+0.36* 127 +034*  1.28+013° 1.16 +0.21* 1.35 +0.29* 148 +0.11° 1.21 +0.25"* 1.43 017"

3. Week (0.78 +0.30 b 032+009° (.48 +0.06° 0.26 £0.03° 147 -+032°% 1.36 -0.18** 153 +0,21* 1.33 +0.26*® 1.67 -0.31* 1.51 +0.25" 1.35 4034 1,53 +0.08*

4 Week [0.72+026°" 048+027% 063+058°* 031+013° 105+008* 090 +£011* 109 +016* 116 +0.13° 0.66 40,24 ** 121 +0.24" 1,22 +0.05 0.93 40,122

*: Mean + S.D
#+ . Values within a row not followed by the same letter are significantly different at a=005 level by Tukeytest.

LP Ca (low protein casein)

LP soy {(low protein isolated soyprotein)

-{nontreatment group)

SP Ca (Standard protein casein)
SP soy {Standard protein isolated soyprotein }

HP Ca {High protein casein}
HP soy (High protein isolated soyprotein )
+ (lead acetate treatment group}

— 215 —

— 216 —



— 81 —

3593 Asyn], &q [2a9] GOU=® I9 IWAJHP A]

— LIz —

neoyudis 918 Ioys] swEs ) Lq Pamo[[oy

J0u MO0I B UMM SONTEA I s*

TS F usd o oa

SETF GOy «8LOTF £00F JBFOT E9FF «IE0F GCOF «T6'0TF 08°EF 120 £85F »280+F EBFY +950F (SFY 982 G216 qEL'TF 0SFE 4960F GLGE  4OTT+ 008 J20JEWaL]
aGROF ETST o IFOTF 0097 aolPOF 0GST aubT'TF EEOT 208G°0F 0SFI <00 + BOLL a62°0F SLFT qudP0F GF'ST o0G0F G20T 2p0STF GZTL #p8T'TF 00T pe8Y0F €921 urqo@ema
{rwpor /8) 5191 30 uuuﬁo onetodoyeuisyy
wI00F 200 o100F 200 ¢I0DTF 200 0000F 200 < 100F 200 «e10°0F 20°0 «10°0-F 600 q4eT0°0F $0°0 qe00'0F 100 =000 F 100 400°0F 100 o000+ 100 pued [EURIPY
wT00F 29T G2 0T ZFT qu80°0F 24T  wlTU0F 69T 80D+ 59T 42LT0F 2971 wSTOF L2T  S9T0F DE'T pS00F G60 R820F 20T opFT0F 02T 910+ 8890 NS,
S00F 80T «FOOF LO0T  E0OFFIT  +O0TOF 82T E0DF 8F'T «STOFZHT  8TOF EST WL0°0F ST 900+ 1E7T WG0F ST 600+ 81T  «LZ0F 8F'T Hpal
wZ00F 950 00T CF0  «S0°0F S50  ¢e80°0F SF0 «eF00TF S¥°0 2qT00F 860 OTOF EG°0 ool00F FF0 poP00F E20 pS00TF 020 ,900F 820 pL00F 120 uasydg
LOOT 68T q080F 82T BTOF 22T »IU0F LLT qIT0F 19T 9T0F GF'T o8I0+ 08T 2428°0F 9T ET0FZL0 pF0O0F 28T p0TOF G80  pF¥DF 6970 Loupry
2q880F 082 8EVT 68C «0L0F 66'6 -aF80F POL »2F'0F 102 9870+ 92°9 0S'0F 628 o GS0TF 08, oPLOFPEE plLOF86E 020+ 997 980+ EFE 12ALT
wqel00F 290 +qvC00F LT  oGO0F 620 ae200TF 220 -#0O0F 090 240T0F 9°0 -qB00F GLD oo800DF §£0 o100F SEV pSO0F ZH0O 200+ FPO ?mo.oﬂ o¥0 L]
*E
(8) s;x P wFrm usdi
Jos —dpy _fos —dyg L8 —dyg ey —dyg Jos —dg _fos —dg 48 —dg By —fig  |fos _d7 _Aos —d7] JB) —d7 8y -dj dnorg
i s1Bx Jo spepe owpdopway pue siydrem uediy ‘g 8|qel



Table 4. Concentration of lead in blood and tissues

blood : ag /4l
all others : gg /g wet lissue
Group
_ Lp— Ca~ Lp— Ca* Lp~- soy~ Lp— soy* Sp— Ca~ Sp- Cat Sp—soy~  Sp— soy* Hp— Ca Hp— Ca* Hp— soy™ Hp— soy*
Organ :
Blood 5,23 Hm.mm.m. 4567 + 411" 4264180t 40,50 + 332% 0.15 0,10 13.31 &+ 5.11¢ 010 +0.08% 1246 + 1.86°% K75-+171°'s 1889 +3.18¢ 573 +057' 1758 + 212
Heart 0.77 +£0.25¢ 1362 + 3.10* 0,12 +0.05¢ 0.53 + 0.78% 1,49 30999 501 + 1.32¢¢ 177 +0.889 7.01 + 1.98% 1384087 1030 +168% 100 +1.30° 7.36 + 1.68%
Liver 0.42 +0.054 747 + L78* 0,57 +-0.299 6.34 H 0.30"* 0.68 0139 431+ 036* 146+021%¢ 376 + 0.52% 0.54 +-0.43¢ 3.81 +208> 05330414 3.31 3 1.24%¢
Kidney - 0,42 10145 19.89 + 0.76~ (.45 +0.10f 17.28 + 3.18* 1.97 2079 7.67 + 1.64°9 165099 473 &+ 0.87%¢ 1964029 1194 +2.04* 1,39 +1.14*f 10,55 + 1,58t
Spleen 252 +0.70% 39.91 + 7.73* 231 +0.849¢ 2764+ 0.83* 1.15+0.15* 1269+ 388 029 +0.05° 856+ 194 261 4-0.684¢ 20.89-+367* 163 F0.544 13,64 3 2.54¢
Teeth 7.23 0229 9917 4+-31.53** 808 +1.244 89.97 +1227** 7.19 +2.63¢ 70.38 +10.80c 732 +0.759 51.88 +11.07¢ 1237 12544 1105 +6.79* 369+3.000 1098 + 1340
Femur 847 +0.81¢ 904 +1050% 7.03 + 1,644 81.67 +-11.07** 910415347902+ 893* 7.02+1.24¢ 5559 + 542° 11,26 +0869 91.96 +872* 10.80+1.99¢ 70.23 422 27bc

* ! Mean + S.D.

xE
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Values within a row not followed by the same letter ars significantly different st a=0.05 level by Tukey test.
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