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Effects of Pork on Feeding on Detoxification Process in Rats

Intoxicated with Lead
J. H. Rho and C. K. Han
Korea Food Research Institute, Seongnam, 463-746, Korea

ABSTRACT

To

investigate the detoxification effect of pork on the

lead toxicity, the comparison tests were

performed, in which Sprague Dawley(SD) rats were clinically treated with lead during the first 7 weeks
and observed the detoxification effects induced by pork feeding during the second 7 weeks. As results of
lead intoxication, decreases of body weight, hemoglobin and hematocrit and the increases of weight and
relative organ weight of liver and kidney were observed. Also the accumulation of lead in tibia, kidney

and liver was recognized.

In case of pork feeding at detoxification stage the feed efficiency was

significantly increased in pork feeding group rats than the those of control rats. The pork feeding seemed
to be a factor affecting relative organ weight of liver and kidney(p<0.05). It was shown that the factors
affecting the accumulation of lead in liver included the lead intoxication(p<0.0005), pork feeding(p<0.0005)
and interaction of above two(p<0.0005). It was observed that the content of DALAD in liver increased

with significance in pork fed group compared with control group regardless of lead treatment levels.

From

this result, it was considered that pork feeding improved the detoxification process of SD rats intoxicated

with lead.
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ol7]d, Ak So] RuE gtk @ FEo|
HAEhH A EA o] FhAstal, AY g
Na-K ATPase®] A& doA Axutel 7%
S A oA S8 NN PHHES
7P vehAl Har, 281 Az Al
E7F 3§48 7HAskAl ®lt(Wwaldron, 1980 ;
Hansan<} Hernberg, 1967).
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Table 1. Experimental design to investigate the effect of pork on lead detoxification

Intoxication (7 weeks)

Detoxification (7 weeks)

Treatment -
Lead # of rats Treatment Protein source
6 sacrificed
A 0 ppm 18 6 AC casein diet
6 AP pork diet
6 sacrificed
B 50 ppm 18 6 BC casein diet
6 BP pork diet
6 sacrificed
C 100 ppm 18 6 CcC casein diet
6 CP pork diet
6 sacrificed
D 250 ppm 18 6 DC casein diet
6 DP pork diet
6 sacrificed
E 500 ppm 18 6 EC casein diet
6 EP pork diet
Table 2. Composition of experimental diets A 54 Al ‘Jr‘ﬂﬂ 1275 o=
(%) e PAoR el W oA A o
_ = AL 7R ek A5 A B9l
Ingredients Contents(%) = o o o AslEA ergron] e el
Sucrose 10.0 o wud TR FANL o] §EAL(AC,
Corn starch 55.0 BC, CC, DC, EC) #i#|a7]= ¢kd3] A=A
Casein 20,0 tHAP, BP, CP, DP, EP). ®l#|a7|&= 7HAI91S
sty e e Hve 292 aF xw
Cellulose 5.0 A Lo Wx|E & olgEd=d 1 Wk
Corn oil 5.0 caseinS AHESISlS wlel HAgh el ?é}%’ﬁ
DL. methionine 0.3 °of Hews uslth 5 4 =7
P =] T =)
Choline bitartrate 0.2 T0.70%) B W TE(e0.66%) J_quc}
of @d FHorAe] JHAl 20%E BT
Vitamin mixture” 1.0 A7) 2 A F Amol s ARe w317
Mineral mixture? 35 500 g& #H7letglon, o] ul ALE9] pellet A

Y Contained per kg mixture ; Thiamin - HCl 600 mg,
Riboflavin 600 mg, Pyridoxine - HCI 700 mg, Nico-
tinic acid 3g, Vit. A 400,000 IU(Retinyl acetate),
Vit. E(dL-a-Tocoperyl acetate) 5,000 IU, Vit. Ds
2.5mg, Vit. K 5.0 mg, and sucrose.

2 Contained per kg mixture ; CaHPO, 500g, NaCl
749, KsCeO7 - H,O 2209, KySOs 529, MgO 24 g,
48% Mn 35g, 17% Fe 6.0g, 70% Zn 1.6 g, 53%
Cu 0.3g, KIO; 0.01g, CrK(SOg4); - 12H,O 0.55¢,
and sucrose.

ZE 0}0:] 7<47]_5]1‘: 5,:1-1;_ oo]:o /\]_o EHZ]_T!_
719] +& zﬂ—a‘t =N quo]—oq =0},

2. M2 HF

Ald F5 el FE 124 AT F
ethyl ether= vlFHA|A EHE s o2HE &)
o] Agd FAPIZ A v dEe
H g SntEARA SA ARSI
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A iz gRe Mol A7)l FAS
SAT ¥ s Bdeilth | oAb dEE
et s Wel AF= AP TR oA 3z

3. sl2= =8l ek sotE3 A £§F

ko)

=227 542 Cyanmethemoglobin® 2.2
=4l cyanide solution 5miel 0.02 ml<]
7vskal 2 E3Hek the spectrophotometer
(JASCO, Uvidec-610)5 A}&3}od 540 nmel| A
v gEksiglon, svtEasiAe s A
A 5 v om Aujd Aol BAl
o] Y& o]&3le] 213 AE A e Y4
22171 % packed red cell volume2] WE&-S

2 ol Qb
tlo o

e

_iO

ol

33171 F 1 N HNO; 10mlE 7}to] hot
platec| /] 71¢] w}E w7l Sddx A
o] IS e F WZAIZ T 1 N HNO;
2 AgRIsiA s|deel e s4E Aane
A3pAE o] gake] ofWakar YAHE A (Atomic
Absorption Spectrometer, Perkin-Elmen Co.)& ©]
§-5t] 283.3 nmellA] A3

5. DALAD(6-aminolevulinic acid dehydratase)

oy 53

EZ S-aminolevulinic acid dehydratase (DALAD)
242 Korsrud9} Meldrume] WH(1988)S 5§
stol FAsch 5, @ 025mIek Triton
X-100 (0.2%) 1.25mle HojA &8 71 & 7]
Zg-0.1 M Sodium phosphate buffer pH 6.8,
0.01 M G&-aminolevulinic acid, 0.01M Dithi-
othreitol) 1 mlI& il 37 C FxolA 1A &
oF wh-E-A]Z T} o]7]ol] 0.05 M HgClL,S &Hi-3h
10% TCAE 1mle} 005ml 33} Cupric
sulfates 7Fste] Whg5 AAIAZL $- 27,000

xgollA 1023+ YAEelA7]aL sl Ehrlich's
reagent 1mls Yo 15%3F WA +
trophotometer (JASCO, Uvidec-610)E  A}-&-3}¢]
555 nmel| Al 5733tk kel DALAD
0.1 M Sodium phosphate buffer(pH 6.8)= 4%
liver homogenatedt 1S AR&3sto] 99 HUsH
o s AAEith
6. CHAAIE
AHETE 1574 AP5ES stainless steel=
# thA} cagedll %713 B3 AlEE HUd %
FHotHA 72413 St wof ¥E A
Atk olw FHE Als G} ef W

EE AR, WS W B S5

-y = 1

l‘

o v A
o o

wel uabe #Eagic
* o] 4% (ug) = Pb AHF(ug)— =9t W
= i e Ph(ug)

4% A5+ SAS T4 package program=
shalth A7 2ole] Aol ¢
= 7 o] i FFEeAE A
Abeklar, Zh ool W] MlalE A &
AelT- ko] #9245 Duncan’s
multiple range test= AA3FATE w=dk A7
A Ph: S5 Al9] Ph =, Pork: 3l Ale] oyl
2 a)e] Gt o= FsAE(Ph*Pork)el
oJgh & a=0.05 FFollA o] HuiA] EAHE
A(two-way analysis of variance) 22 F2]AS
ARk
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1. & 55 Al
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1 AS, ME 28
AR F=° AT Wshs Table 334 vt A
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Table 3. Body weights and feed efficiency ratio of lead-exposed rats

Treatment Pb(ppm) Initial weight Final weight Intake(g/7week) FER(gain/feed)
A 0 164.50+2.61™ 323.9+29.93° 1.032.4+39.1™ 0.329+0.040°
B 50 166.15+7.09 304.9+35.52% 1.021.4+45.7 0.326+0.040°
C 100 169.99+5.55 309.4+ 5.98" 1.035.0+25.1 0.311:0.008"
D 250 173.89+2.00 279.8+19.58* 1.043.7+18.2 0.283+0.026"
E 500 170.31%6.14 258.1+15.96° 1.004.5+15.2 0.298+0.028™

ns : not significant
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Table 4. Hemoglobin

Means with different superscript in the same column are significantly different at p<0.05.

(2) lZ2==g12t sntE3

oLHFE
o] 4
StEASS W gEFe] wo
oz frade RS
A= 5(1992)¢] oAtell
TES AET FEs

=
9] Na'-K ATPased] 7#AE

7es A derA §94

Apoli= ERA] ekgkti(Table 4). ¥HA

Falel wet fol4
R CEREL!

M Boigeh o

BaA7la, HET o

Qo7 AxEstel
L AR

A7 2770 Yl 9 2849 As)w

AZs7F 543 ARl

14_1:1‘;i1

BRI,

(Waldron, 1980 ; Hansan -, 1967).

(3) T 27

2] RAENA Ay ol FE

content and hematocrit value of lead-exposed rats

Treatment Pb (ppm) Hb(g/dL) Hct(%)
A 0 11.43+1.93"® 36.25+1.75"
B 50 11.38+1.08 33.90+3.15"
C 100 11.22+0.96 32.42+2.20
D 250 10.88+1.01 31.50+2.37™
E 500 9.74+1.15 28.25+2.94°

ns : not significant
abcd

Means with different superscript in the same column are significantly different at p<0.05.
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of me felHel Aol wolx| ek, e

Folo] <ste] AT T Ay FA(relative
organ weight)= x}o|7} TJriLE]O*E}(TabIe 5). Al
& Ag, o Fo wkd mE FAWstE
stk _/': o;\o% O],}, /\]Z]—,] N-;Hx% ﬂ]k. 1l
FT=o| AaixAA FAZE Frkete] A1t
o foHQl ApolE & 4 USATh ©] 5(1997)

rr

W oaolAl BF ] A v FAVE F
Zbelith= ®aE gk vl 9loem  Suzukish
Yoshida (1979)%= 21742] HIHE Xt B
kS A=

(4) III LH L_F g‘%)&\l —‘S—E

s

4 A dEEe ¥ FAZe

Table 62}
Mol

BEDE

Effects of Pork on Lead Intoxication

e, A, F eAelm, st FhelAe]
4 FEHT A2 oF 2~3u), ﬂ%ﬂ%-&— Il
M Hdl 7ul7AA Hat 30M)e] He FEE
Btk A 9e wEse T }7]; o
of 7 Wzke gAv|Helth el F5 #
TEo A e mEZE=g el A7t A
Al S5 ikste] &S whi=th Conrad

o} Barton(1989)> 217l lead acetateS 73
FoIR & ARl mE AV FHFES duE
Ao A A% DAY 7H] £AR =HHY
tha o) e FAol lead crystal salt® 2
sk ¥ 7] matrixet A o® Ae o X

(

=]

E-849] lead triphosphate e 2 ZZwo] =
Ao =AHr) dultx oz ZAL A HFe

90~95%7} H|sHt dEje] Ydow ZEAsa 9

B 8 9 4420tk ¥ 500 ppme ol
g AgTe 9 FolsA g2 AgTud

Table 5. Organ weight and relative organ weight of SD rats fed the diets containing various

levels of Pb for 7 weeks

Liver Kidney
Treatment Pb (ppm)
(9/100g bw) (9) (9/100g bw) @)
A 0 3.56+0.56" 11.56%3.27" 0.72+0.05° 0.72+0.05"
B 50 3.78+0.13% 11.70+1.37 0.83+0.04™ 0.83+0.04
C 100 4.23+0.51° 12.77+1.43 0.91+0.13" 0.9140.13
D 250 3.79+0.21% 10.74+0.98 0.88+0.12" 0.88+0.12
E 500 3.82+0.31% 11.07+1.48 0.98+0.12° 0.9840.12

ns
abc

: not significant
Means with different superscript in the same column

Table 6. Lead accumulation in organs of SD
Pb for 7 weeks

are significantly different at p <0.05.

rats fed the diets containing various levels of

(ppm)
Treatment Pb (ppm) Liver Kidney Tibia
A 0 1.98+2.17° 1.85+ 1.44° 17.04+ 4.86°
B 50 5.53+2.58™ 11.25+ 4.06° 121.75+ 33.86™
C 100 4.49+1.63° 17.10+ 2.92™ 185.67+ 24.94°
D 250 10.19+1.91% 28.55+ 7.20° 350.40+ 95.04°
E 500 13.88+7.51% 50.36+23.91°% 480.82+190.27°

®C Means with different superscript in the same column

are significantly different at p<0.05.
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4ol o 7ul(1.98 ppm, 13.88

kol 9] 3
ppm) ks e RS 5 glolont bt
e =M= oF 2728917 S7keke e &

F gtk

(5) DALAD(6-aminolevulinic acid dehydratase)
2y

W 5ol oJal HnEARES ¥ Fo A
o wt AN DALAD(S-aminolevulinic
acid dehydratase) 2 @ Fo G wE
Ayl Wske= F7] JEATK(Table 7).
DALADTE HEM 3§32l A §-aminolevulenic
acid (ALA)E porphobilinogeno.2 # 3 Al7]&
b o]&¥E &4, WS DALADS 4
Aair g e zA HEM Aol Ads 5= Ao
2 Wapnir 5(1977)2 gt} 2 (activated)
DALAD / H]&d(non-activated) DALADS] H]&
< H¥ Pb §7F°] 0 ppmell Al 0.75, 50 ppmel]
A1 07002 wr2 dhde] Ph 422 100 ppmo]
Aoz H7l Aol @4 DALAD / H|EA
DALAD®] H[E2 Fopre W 500
ppm oAM= 11302 24 DALAD &% H
fo] AAs] Wokxth 1y T5A 24
DALAD / H]Z DALAD H]E2 Korsrud}
Meldrum(1988)¢] ¥.a1o}= }o]= Ho|a it}
=, W 0 ppm TelA €4 DALAD e
5572 EAIE Ayele= fAke dAo)xh 1
g4 [ v]27d DALAD H|Eof Slojx= 0

=

ppm Tl A= 1.11~1.12, ' 100 ppm ol A=
5.60~7.100.2 Y FEZAld] 1 H|§o] HA 3
Loldvkal ®agch

(6) CHAF Al

9 FE dib AE AnE BY g Ay
H4go] mj$ & Aoz YelitiTable 8).
W 50 ppms FoIdh Aol HfEo] 94%¢]
ol2glom 250 ppm}t 500 ppm Fof ol A=
98% 7tFo = e ol gol Jt=F T
I} 2 v SEsug S5 2 Ha giat
Hol MEHE $57F =7 How FAY
ATk EgE FtEfol A= FhER] iAol
B 2ol osfAnt o] Foizl Wi, ol A=
wak ollEt nE B mdgE A FES
kA8l QS-S Btk 17 71(1987)2] K.l
o} o] 5(1997)2] Aol M= He] HdF F7lol

o Az N

wpa} w9 WMo pp wjio] ZrlslE B}
AT}
2. & ll= AlY

1) Az, MR BE

Table 994 Hi= ulo} o] W o= Zuh
sla b & Aol §43] o] FolHrt

ZT-R}

Table 7. DALAD(6-aminolevulinic acid dehydratase) activity in the liver and blood in SD rats
fed the diets containing various levels of Pb for 7 weeks

Liver(umol PBG / g/min)

Blood(umol PBG/ml RBC/min)

Treat N B » 3 _ B

Pb activated non-activated Ratio activated non-activated  Ratio
-ment  (ppm)

DALAD(A)  DALAD(B) A/B DALAD(A) DALAD(B) AB

A 0 4.93+1.17° 6.59+1.18% 0.75 0.41+0.02% 0.09+0.06™ 4.56
B 50 4.14+1.67° 5.89+1.58% 0.70 0.39+0.06" 0.09+0.07 4.33
C 100 5.33+0.86"  7.34+1.55° 0.73 0.47+0.12% 0.07+0.06 6.71
D 250 6.83+1.82° 6.91+1.18% 0.99 0.48+0.11% 0.12+0.13 4.00
E 500 5.88+0.58"  521+1.18" 1.13 0.54+0.14° 0.13+0.13 4.15

ns : not significant

® Means with different superscript in the same column are significantly different at p <0.05.

—421—



Table 8. Metabolic trial

Rho and Han. ; Effects of Pork on Lead Intoxication

of SD rats fed the diets containing various levels of Pb for 7 weeks

Pb treatment (ppm)

ttems A (0) B (50) C (100) D (250) E (500)
Initial weight (g) 311.5+£27.1 317.9£20.5 302.9+27.0 294.0£32.3  260.1+£22.2
Final weight (g) 313.4+35.2  336.2+15.1 310.0+33.6  310.1+29.7 285.8+21.5
Water intake (ml/head) 42.345.1 57.746.5 64.7+5.5 64.0+5.7 95.7+8.5
Feed intake (g) 76.0+4.3  108.45+85  92.5+7.7 112.8+7.5  100.5+9.1
Feed Pb concentration (ppm) 1.82+0.5 46.8+0.3 93.8+0.7 307.0£0.5 508.0+0.3
Pb intake (ug) 138+10.8  5,075+321 8,676+ 851 34,629+225 51,054+542
Feces () 6.41+0.21 8.36+0.51 7.92+0.87  10.83+0.78 10.52+1.21
Fecal Pb concentration (ppm)  8.33+1.21 24.49+4.7 21.23+2.1 48.82+4.4 75.0746.1
Fecal Pb excretion (ug) 53.4+8.1 204.7£15.2 168.1+11.0 528.7£16.5 789.7+25.1
Urine (g) 46.3+9.4 83.86+12.1 89.26+14.1 123.10+12.2 190.13+15.1
Urinary Pb concentration (zg)  0.69+0.05 1.22+0.02 2.83+0.03 1.51+0.07 2.06+0.05
Urinary Pb excretion (ug) 31.9+54 102.3+6.5 252.646.4 185.9+5.4  391.7+7.7
Total Pb excretion (ug) 85.3%7.7 307.0+21.1 420.7+25.4 7146575 1,181+79.1
Pb retention (ug) 53+12.2  4,768+295.1 8,255+353.4 33,914+246.2 49,873+853.5
Pb retention rate (%) 38.2+2.5 94.0+7.7 95.1+4.2 97.9+7.4 97.7£8.4

Table 9. Body weight and

containing pork for 7 weeks

feed efficiency ratio

in Pb-exposed SD rats fed the diets

Treatment Initial weight Final weight FER (gain/feed)
AC 330.88+61.57° 453.42+ 96.37° 0.11+0.04°
AP 317.24+44 59° 385.99+193.97" 0.14+0.01™
BC 303.12+35.74® 43587+ 41.03° 0.13+0.01™
BP 299.63+37.78" 457.23+ 72.25% 0.15+0.05™
cc 315.46+29.81° 462.80+ 45.83° 0.14+0.04™
CP 303.26+20.81% 492.80+ 23.94° 0.16+0.02™
DC 280.98+39.16™° 443.35+ 42.98% 0.16+0.03™
DP 291.08+41.52% 489.45+ 25.16% 0.18+0.04%
EC 248.50+41.11™ 416.65+ 60.98" 0.17+0.04™
EP 241.33+50.51° 479.95+ 61.03* 0.21+0.02°

Signigicant factors Phy*** Pork*> Pb***  Pork**

abed

Means with different superscript in the same column are significantly different at p < 0.05.

* signigicant at P < 0.05 ; ** signigicant at P < 0.005 ; *** signigicant at P < 0.0005.
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Table 10. Hemoglobin content and hema-
tocrit value in Pb-exposed SD
rats fed the diets containing pork

for 7 weeks

Treatments  Hb(g/100ml) Hct(%)
AC 15.6+2.12"  36.76+0.90"
AP 15.2+3.52 37.17+3.37™
BC 16.5+3.16 37.20+2.06™
BP 17.0+1.98 36.02+1.37%
cC 1534229 35514225
cP 13.9+1.77 39.22+1.95"°
DC 16.1+2.54 33.83+2.76"
DP 13.7+1.68 35.18+2.82°
EC 15.642.97 33.83+1.66°
EP 14.2+1.99 35.18+3.96"

Significant Ph*

factors

ns : not significant

® Means  with  different superscript in the same
column are significantly different at P <0.05.
Astericks indicate the signigicant difference by
t-test.

*signigicant at P < 0.05.
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Table 11. Organ weight and relative organ weight in Pb-exposed SD rats fed the diets

containing pork for 7 weeks

Liver Kidney
Treatments
(9/100g bw) (@) (9/100g bw) (9
AC 3.42+0.24"™ 15.71+4.37° 0.61+0.03" 2.78+0.62"
AP 3.62+0.38 17.04+1.95® 0.68+0.06™ 3.20+0.23"°
BC 3.46+0.30 15.15+2.29® 0.62+0.02" 2.73+0.28°
BP 3.31+0.53 15.10+3.41% 0.67+0.03"™ 3.06+0.42"°
cc 3.48+0.37 16.22+3.14™ 0.65+0.03" 3.01+0.24™
CP 3.67+0.30 18.13+1.98" 0.68+0.04™ 3.3620.11°
DC 3.24+0.31 14.43+2.36™ 0.730.06™ 3.27+0.40°
DP 3.33+0.22 16.34+1.50° 0.68+0.08 3.3740.39°
EC 3.22+0.28 13.54+2.82° 0.75+0.08" 3.13+0.37"°
EP 3.28+0.25 15.84+2.67% 0.70£0.02"* 3.40£0.48"
1 11 ek *
o pork* Poparkc Porc
ns : not significant
& Means with different superscript in the same column are significantly different at P < 0.05.
* signigicant at P <0.05 ; ** signigicant at P <0.005 ; *** signigicant at P < 0.0005.
o]z gkttt ey} ko] A 9IS F= BAFHCE fosHA Zols ety aElst
AARE A7) HFHAT(p<0.05)7F AaS  of A @ FAHA IS vHE 8o
Hol3Qlo) &, HX s AFS A5 el 22 W F5 o]F(p<0.0005), =HA7] AdF
9 AXSS BTt (p<0.0005), 3 ALY AHHY HszAE
Ao A9 Folto] tixwEY B4 (p<0.0005)°] 2T 2HgshE Aoz yEbyith
7F o el wrt 2ge] vgisides & & A A= F AfolE HolA & OLOLOUr 53
AN, FAATE ST FUA A 7 S H]Eto] (Table 6) 74 A& Hlow E
A7y AA Ewtel 7P w& #E YERth 1 (500 ppm)ARE Q3] Hol F7 }8& AE
gate] A% FA dEgFS T A @ T eI F, HlA SHEAE ol sE
= o] R(p<0.05), HALT] AAFHAF(p<0.05)7F  HiE IFolA MM olEEE ol Al
Uelbkom A ARl Gas = 9l FHES BTk T3 Hx el ofaiA
A= E TE(P<0.05)T HA 7] AFHY dE Al U de] FA%e] Wolxe AgS Bl
Z1-&(Pb*Pork, p<0.05)7} 125 H o). ot SAA Fede HERA] Tk
E=S oF 13-2v] FAES B
@4 =28 U g =N s oJAl ApolE YERNULE ol2A FaE A
g 5 F dlE Al dvbdeg 2 g g A R FelA 7P mEa Ao E
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Table 12. Lead accumulation in organ of SD rats fed the diets containing various levels of

Pb for 7 weeks

Treatment Liver (ug/g) Kidney (ug/g) Tibia (ug/g)
AC 0.37+0.15° 1.76x 0.61° 18.83+ 3.81°
AP 0.400.17° 0.96+ 0.75° 17.62+ 4.01°
BC 1.27+0.39% 5.84+ 2.96 96.71+11.33%
BP 0.61+0.21" 3.78+ 1.23° 79.69+15.50°
cC 1.48+0.38°* 6.03+ 0.70 129.64+12.50°
cP 1.03+0.52 4.46+ 0.76° 98.70+13.36%
DC 2.24+0.74° 20.92+11.19° 185.27+43.33°
DP 1.91+0.71% 17.93+12.74 164.35+30.85°
EC 24.14+0.31° 78.13+32.56" 285.78+37.89%
EP 1.84+0.39°® 81.96+44.32° 228.79+54.52°

Pb™" oy
Significant factors Pork™ Pb™" Pork™
Pb*pork™

el Means with different superscript in the same column are significantly different at p < 0.05.

* signigicant at P < 0.05 ;

P 5
A3t 719 U]EE'—CE]O}” A717F AA AL
3} olakstol] =4S W=t} Conrad®} Bartan
(1978)2 Al lead acetateZ HW] Foldh
F AR e 7] SH%ES A A3
A A, AEA Y AR SA AT
ot ge FAo) lead crystal salt® X 23k
7] matrixe} HApA 0w A FowN =&
2J9] lead triphosphate FE| = ] 2s]o] FZ o
FAE=d 24 A P 90~95%7) B gt
AP Fee] dow EAsta e FE W 54
%iolr/} ﬂXﬂL o ERtz A= i B et g = i
AR ol A Y z‘? o
LJ'FJFN\-—J:% 53] g Ae] ZZ—*. e
FFs A= JAAEA FERE ofygt g
HR|317] AAFHAF-2] AT EEPo**, Ph*Pork**)

2 o rott

¢

L 20

O

Sol Yekwth F, #Aar] Fae] 9 &y
Hor 5ol OlTOHin% oF 5= glo]
A FR w2 A7) @ FE Ao|rt tES
HofF=qinh

** signigicant at P < 0.005 ;

*** signigicant at P < 0.0005.

(5) DALAD(6-aminolevulinic acid dehydratase)

A= FANA ) dAe]l  non-activated
DALAD 4L == 1A A9} H|w3}9S u
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ol 7.09%, W 250ppm TollAE 5.95004
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Table 13. Activated DALAD and non-activated DALAD in the liver and blood in Pb-exposed
SD rats fed the diets containing pork for 7 weeks

Liver Blood
Treatment  Activated ¢ Non-activated ¢ Ratio Activated ¢ Non-activated ‘ Ratio
DALAD(A) DALAD(B) AB  DALAD(A) DALAD(B) AB
AC 458+2.12% 7.37+2.30% 0.62  0.39+0.08% 0.21+0.07° 1.86
AP 6.14+1.47"° 11.58+4.44" 0.58  0.44+0.03° 0.23+0.03" 1.01
BC 3.97+1.07° 6.32+161° 063  033%0.14" 0.11+0.02° 3.00
BP 6.87+3.63™" 10.67+5.07" 0.64  0.29+0.04° 0.08+0.04° 3.63
cc 4.26+1.96" 7.79+078® 055  0.28+0.06° 0.07+0.04° 4.00
cP 7.09+2.50™* 15.65+3.94° 045  0.29+0.06" 0.08+0.04° 3.63
DC 5.95+1.83"™ 7.24+1.42% 082  0.26+0.06° 0.07+0.05" 371
DP 9.19+1.79° 15.14+3.83"" 061  0.31+0.08™ 0.09:+0.06" 3.44
EC 5.52+2.27™ 7.17+1.52% 077  0.35+0.07™" 0.09+0.07" 3.89
EP 7.3743.97° 13.25+1.68° 056  0.30+0.07™ 0.11+0.06" 2.73
Sgnifiert P Pork Pb Ph
®cd Means with different superscript in the same column are significantly different at p < 0.05.
* signigicant at P < 0.05 ; ** signigicant at P < 0.005 ; *** signigicant at P <0.0005.
w3k 24 DALAD / &4 DALAD H[&o| o7t e dlse v a34E ZAR
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Table 14. Metabolic trial of Pb-exposed SD rats fed the diets containing pork for 7 weeks

Pb level (ppm)

|
tems AQ) B(50) C(100) D (250) E (500)
Pork (%)” 0 100 0 100 0 100 0 100 0 100
4571 4758 4270 4135 498.8 4889 4248 4748 4468 5088
Initial weight (g) +451 4551 +411 +421 4521 382 +571 + 611 +46.2 +452
. . 4639 4709 4062 3922 4897 4923 4303 477.2 4360 509.4
Final weight (g) +321 #431 +321 411 +411 +355 4362 +42.9 4511 +25.6
. 646 584 588 434 509 992 575 538 871 921
Water intake (ml/head) .57 ,"6'g 484 +45 +61 +66 +45 +69 +56 67
. 933 816 799 548 771 909 953 849 840 931
Feed intake (9) +142 +131 +136 +142 152 163 #122 #121 #131 +135
Feces () 128 124 964 577 109 141 107 116 114 130
Y +12 +£21 +11 +08 +15 +12 +08 09 +13 +21
Fecal Pb concentration 5.67 5.83 8.37 1123 857 9.76 137 141 174 17.2
(ppm) 1021 +0.34 024 085 076 +084 +12 +12 +14 + 14
. 726 723 807 648 934 1376 1466 1632 1984 2233
Fecal Pb excretion (ug) , 75 489 +79 +24 +01 +27 +145 +150 +169 +141
Urine @) 459 462 521 312 470 608 698 500 103.8 110.9
g +102 +121 +112 481 140 #152 162 142 182 212
Urinary Pb concen- 046 045 036 057 065 077 035 051 153 148
tration (ug) +0.02 +0.04 005 +004 +004 +006 +002 +005 +038 +022
Urinary Pb excretion 209 20.8 185 178 306 468 241 253 1588 1645
(1) +22 +31 +21 +12 +18 +14 +28 + 29 125 56
Total Pb excretion 935 931 992 826 1240 1844 1707 1885 357.2 387.8
(1g) +59 +57 +58 +49 +76 +125 +163 +159 241 269
Y Pork substitution instead of casein in feed.
AAE ABAAE = b A5 e 2 A5 Al HALNE A1 A9 oA
Aow Amerh aelt ¥ @7e WA 2 Aol Afel Hohlth wa HAus] 43
O #EAES AN AT 1 A Ao A AU 3 %ol A A JFS
2 TEAY oA HukE dAqteld, &5 =& ARl Ao YERGTHp<0.05). THollA
8 M4 g AT D QMANA B o W FH 932 wAE RloRE W F
S Hrlelr] 9% gzEel o7 ¢ e H o] ¥(p<0.0005), ##aL7] A F(p<0.0005), 7
Aoz AN, 3 SA307] 430 4548 (p<0.0005)0] I
2hgsts Aoz yelyth 7l & DALAD
V. 2 ok st izl vlEiA SiXar] HrkRelA
AT 3o #Agle]l Y HoR EolHS
HR27] dFH A 2 AR FHFE E S B F Ak o] AxEA HXarivr @
o FHe AR & P WA A o] FZY AN AEBIS FAY &
Aol 7B el A FEANS FL A Ao AREAL:
713 elola] 75 B We Fea d%s)
Ao FUANIA AR Folo] el V.ol g2 3
% EaE W AR AN, ¥
FT5oll o3 AFASH AEFZRII FntER 1. Blake, H. and Mann, M. 1983. Effect of calcium
2 Ak, AA gk A A Z71 diE and phosphorus on the gastrointestinal absorption
2 NA 7oA W =7 =9 shelaldnt of **Pb in man. Environmental Research. 30:88.
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