J Korean Soc Food Sci Nutr

NESE LR B

34(7), 959 ~967(2005)

el AL B8 AT $R02 Aol ST A%

dalol M T & S5 2FQ mlall B0 DIxX|= G0l ket 7
QX" - UMY - AR - SEE - UL
'ERRAREATR J54ATA
P e MYAETHE

Protective Effect of Saengshik Supplementation on
Lead Induced Toxicity in Rats

Young-Joo Ohl', Jae-Min Kimz, Si-Wan Songz, Hyo-Cheol Ha' and Hyun-Su Kim'

'R&D Center for Functional Foods, Institute of Food and Culture, Pulmuone Co. Ltd., Seoul 120-600, Korea
’Preclinical Research Center, ChemOn Inc., Gyeonggi 449-826, Korea

Abstract

Lead is a ubiquitous environmental and industrial pollutant that causes a major health concerns. It is known
to induce a broad range of physiological, biochemical, and behavioral dysfunctions in laboratory and humans,
including hematopoietic system, kidneys, liver, and reproductive system. This study was conducted to inves-
tigate the effect of Saengshik supplementation on the lead-induced toxicity in rats. Five week old male Sprague-
Dawley rats were randomly assigned to five groups for six weeks as followings: control group (CT), lead
acetate treated group (PT), and lead acetate groups administered with three different dosages of Saengshik
(5125-12.5%, $25-25%, and S50-50%). Lead acetate (12 mg/rat) was intragastrically administered daily for
6 weeks. The results were summarized as follows; Weight gain and food efficiency ratio were significantly
lower (p<0.05) in lead administered group compared with those of the control group. Also, significant lead—-
induced alteration in blood hemoglobin (HGB), hematocrit (HCT), mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), and reticulocyte distribution width (RDW) were observed. In the liver of lead-
exposed animals, there was an increase in the lipid peroxidation (MDA) and the level of glutathione (GSH),
but superoxide dismutase (SOD) activity did not change. Lead-exposed animals with 25% and 50% Saengshik
supplementation showed marked improvements in the values of MCH, MCV, and RDW. Also, the level of HCT
was significantly increased by 50% Saengshik supplementation. The levels of liver MDA in 12.5% and 50%
Saengshik administered groups and GSH level in 50% Saengshik administered group were significantly
decreased compared to the lead administered group. Also, hepatic SOD activity tended to increase in the
presence of Saengshik supplementation. Furthermore, the accumulation of lead in liver and kidney was reduced
by presence of Saneghshik supplementation. Liver lead concentration was significantly reduced by both 25%
and 50% Saengshik supplementations and kidney lead concentration was significantly reduced by the 25%
Saengshik supplementation. These results show that Saengshik may have a protective effect against lead
intoxication but the mechanism of their effects remains unclear.

Key words: Saenghsik, lead acetate, rats, lead intoxication

AN OB 2 oy A Hh1,2). el = F7F, A4, A 5
o] AEAA FFEe] AEEGUoH AEFE Fo A
SATH3). 1998 = FRIZ1 7} - o oF 2 AH O] F 2 ALR-T) 9] 4]
FAAF ARE 722 st T F AHFLE AT
Az B AFF E S A=) 47 274.07 ng/person/
wk, 1,195.31 ug/person/wkE(4), A% FAO/WHO 4] Z#

Pz Aste] AgIALE ) FabE 2 2
Zao] WA gl whel A #4030 7125

4

EXP 9 Y
597 5 AHA EAE 907 o slch, oI5 FHE

= dEme B2 FFEO2 AANA G ¥
Qe o), &, 2opel EAskn] WolAs ol weh A

*Corresponding author. E-mail: yjoh@pulmuone.co.kr
Phone: 82-2-3277-8428, Fax: 82-2-3277-8503

7HEA 2714 4 3 (Joint FAO/WHO Expert Committee on
Food Additive)oll4l A% F9 =44 # 34 (provi-
sional tolerable weekly intake; PTWID 4l 25 ug/kg/wk(5) 3.
e 4ATE Hgo I £E9 e AAsT



960 o= . AAw - &
16 & 4 ook Fe T2 AW FA5) FAL
o HE A7) 2 o5 (6), TA ] 0% ol4be] FA

=

T 7 g AR 49%7F S F (7). FEFEEoRE=T7) zLoH
AlAF Aol 28 Ao, AR A, FFAA 7=ﬂ Aol 5 choFgt
At Ao} AFANE %3717‘:— ez oA Qlct
(8). &3] ¢ EA o] heme TA I ¥ 2F Lol A 713 F338)
5 R E A3 gl ARE
k] s:)ci]zﬂ;(«l A A o] é_;ﬂg]
W 54 Astst o EAAAEESA 7]7‘4 of g AF=
oAl wha XA & ¢hgkon} HF A3 Qe VAR
protein kinase C A oll 2 8.8 Z¢2] 28 sl o} vhg-Ad
AR (ROS)S Aol 710 E = A2 Bas 5 314(10,
11). gl 23k x1 & #4HILPO), superoxide 2] Z(0; ),
T}4k3}4=2(HoOp), hydroxyl =] Z( - OH)# %S wh-gA]
AraZze] Ade guiAn A xgd XA @ a5 A xy
Gt FEAH £4E WoAE A0L YA Aok
a2 Feje) A 2L Aol %"—’T—% ROSE AT =+
glos o] XA #AakEE o}7] A] 7] 5L DNA £4H8 .27
o A2 s} o] A2ulg 17w 7 ARE 2o
A A = @2 o} E F53 937 2 sulthydryl(SH)
715} Aseo] Tou wehd g
dehydratase(ALLAD), superoxide dismutase(SOD), catalase
(CAT), glutathione peroxidase(GPx) % -SH¢| 7]57]%
e 349 A HIAAA FIFA S Z gHAFE A A
3L vIAA Ao}, ofe] AF Bl 93t gl F5H
T2} zhgl AL A SOD, GPx, GSH 53 22 343t a4
i é 2 ghabsl B2} Fert wskEchy 2 E et gloh®).
7R el 93 54 ARAA T AR oy
2 BAZE dAsat g o FEae] Aol E A 4-g 7z
vletal C, vetal E, vlebdl Bg, obed, A5, N-acetyley-
steine, @ -lipoic acid®] &Y BA mwi o] 59 EFE o
g Z¥o] & o] Fx 927 (10,11), A FAFA of 7 A
2e BﬂF/H}iE] o] FHgt ~u 2| }(12) ¥ F2deH(13),
gaFo) £ FHaH14) 2 7] & AHF-(15,16), FF-1l0]
# %1(17) doll gk a5 2 ol B¢ HAE

Aol gk dF7F Zibs] 213 Foll gk
AR ER)R AP r R “g-& b8k ok S
2 A (kB AR g e Al FelH, dAlle A7 3
A Z o) le| 8] 24 WA (Saengshik) AEFo] &8 1t
3} 5o] 2005 AEFFFFAAANA AHFA 5’-/‘1
T2 Fe) kA éwl A|2005-275 4ol &b “APA L
22 3t [z 5 7h3A e s %“EP,
4, u}, Eﬂ°]i§_, 7—2"0‘ A So = Az 74”°i
29 g%ﬂi} o] 3}
‘}E.i Az71E

d-aminolevulinic acid

L r&‘l

|o

™

o oy

O

o AZAA TR AESE DA F2o] §17) Ao
Aol B W2 ulehR), PR 59 o gpst 4 EA
YRR A% B3 Qe AR BATo] F43 Wi

o] 9lth(19,20). EA7t#] AF g Loz = Aale) §
ASAA 2 B3 )" ol wlxE o 3(21,22), FA F v
oA o] nlutx e} X Bol nv]x]i= oF 8k(2324), A|WH7E AN
2(25), A DSl 3 A7 £ 9H26-28), s A9
(29,30) B°] sl ot Fal Bl ol gt sl E52h-8o g A
= ol o] FoR 2 QA WL AA ot} wpepA E ATl
A A Y AFHL Fel g o3 H8 AREadE g
A 71z dlele] & FH3lr] 9fste] AAHI I o] $3)
frald E%5 5 F8 Hrt WL B g2 AYE
A A 3] Tk

HE U

SEAIE Y AFA0|
A% 537 2] Sprague DawleyA &7 A Z 93}
(4 etz BIOKOREA, 737]%) A4t AR E d5d7t
A A7 F(LE 2313°C, A FE 551 15%, FdF7] 12
A1 71), 1?3 ¥ (randomized complete block design)ell €] 3}¢d
Table 13} Zo] $& F3}x] = d2F(n=H)3 d-& Fo
gF Al S (n=40)2. 2 e ¥ o} A dE g & A ¢
o wel A2 AP, A2) 125% 8 72 (ST12.5),
A 25% A 7HH(ST25), A2 50%87HE(STH0) S 2 25
to 74 10mbe] ) el 657 Ag Aol & FHETh
AgAels Bate o] AA Aol 2 FFEHYeH, o
o] AIN-76A diet A @Dl F3le] ZAstd L, of
A AHEA Y AR DS UH 9 T A
7)€} kil & FAFA sl &, Aol -
2 k& corn-oildllA] W F
35 Al ke v)go] dAEE HAdY
Al A e o kA 2412 AOACH (32)°ll 31
tH(Table 2). A @l AHE-g AL FFLAZA
F(F)2HE FFEol A3 1, 2 242 Table 334 2
o} o] %o+ lead acetate(Pb(CH302)3H0) 5 AF-8-3191
I ol LaE x| ol AFE vl 13] 657 12 mg/rat
FEZ Foa3lgd. R FRe E =S 58 5A4E
do7 & Fx HH(33-36)F AA s, 257 A+ F3)
o dashd &4o] PAH FRE IAF TEE AAA
o] AF e A TS MF AL F AL 7)1 AF
S S AL 717k A AT Aol o E vre] Ao A&
(food efficiency ratio, FER)S Al4Fs}4gich.

olt

ok 2o oy r% j
o Mo fr St _l_. Flﬂ
it i
o b N

" o0
O
o
o
w
@
=3
2
R
X
s
z,
o

_P'
ok
i&

ol gl Z7| =g
Ay 28 T AT EL 1247 A A 73 diethyl
etherZ =t A17) ¥ EY 2 2, AFAF =22 AHsA



849 4A7 % 55

Table 1. Composition of experimental diets

279 A Aol vAE el BY AT %61

(g/kg)

Experimental diets”

Ingredients

CcT PT ST125 ST25 ST50
Milk casein 200 200 184.3 168.7 137.3
Corn starch 500 500 399.0 297.9 95.9
Corn oil 50 50 41.7 334 16.8
Sucrose 150 150 150 150 150
Choline chloride 2 2 2 2 2
DL-methionine 3 3 3 3 3
Cellulose 50 50 50 50 50
Vitamin mixture® 10 10 10 10 10
Mineral mixture” 35 35 35 35 35
Saengshik - - 125 250 500
Lead acetate” - + + + +
Total 1000.0 1000.0 1000.0 1000.0 1000.0

YCT: control diet, PT: lead acetate only treatment group, ST12.5: 12.5% Saengshik supplement +lead acetate, ST25: 25% Saengshik
supplement +lead acetate, ST50: 50% Saengshik supplement+lead acetate.

P AIN-76 vitamin mixture (g/kg): thiamine hydrochloride 0.6, riboflavin 0.6, pyridoxine hydrochloride 0.7, nicotinic acid 3, D-calcium
panthothenate 3, folic acid 0.2, D-biotin 0.02, cyanocobalamin (vitamin B12) 0.01, retinyl palmitate (vitamin A, 250,000 IU/g) chole-
calciferol (vitamin Ds, 400,000 IU/g) 0.005, DL~ @ —tocopherol acetate (250 1U/g) 0.25, menaguinone (vitamin Kz) 0.005, sucrose,

finely powdered 972.9.

¥ AIN-76 mineral mixture (g/kg): calcium phosphate diabasic 500, sodium chloride 74, potassium citrate monohydrate 220, potassium
sulfate 52, magnesium oxide 24, magnesium carbonate (43~48% Mn) 3.5, ferriccarbonate (53~55%) 0.3, potassium iodate 0.01,
sodium selenite 0.01, chromium potassium sulfate 0.55, sucrose, finely powdered 118.

“Rats were orally administered lead acetate (12 mg/rat/day) for 6 weeks.

Table 2. Nutrient contents of Saengshik

Nutrients Saengshik
Energy (kcal/100 g) 403.43
Water (%) 455
Carbohydrates (%) 73.4
Crude protein (%) 12.54
Crude lipid (96) . 663
Crude ash (%) 288

AL FNe H¥2 AEHFEA7])(Cell dyn 3700,
Abbot, USA)E o]$3] RBC, HGB, HCT, MCV, MCH,
RDWE &A3}5ic).

Table 3. Composition of Saengshik supplement
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Ingredients

Grains & legumes

brown rice, black soy bean, barely, sprouted brown rice, rice germ, glutinous brown rice, sorghum,
glutinous millet, Job's tear, rice bran

Vegetables &

sweet potato, potato, carrot, yam, kale, broccoli, Angelica utilis, pumpkin, mugwort, spinach, burdock,
cabbage, lotus root, pine needle, broccoli sprouts, alfalfa sprouts, red clover sprouts, chestnuts, onion,

mushrooms balloonflower, Lentinus edodes
Seaweeds sea mustard, sea tangle, laver
Others spirulina, green tea, bilberry, DHA, lecithin, rice germ extract, dunaliella, chicury fiber, prune, milk

thistle, fructose etc.
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Table 4. Food intake, body weight gain and food efficiency ratio of rats fed experimental diets for 6 weeks

Group" Food intake (g/d) Body weight gain (g/6 wk) FER?

CT 2332395 1802+13.8™ 0.19%0.01°
PT 26.6+2.4 1325+ 165 0.12£0.02°
ST125 239%30 152.5+25.4% 0.15+0.03"
ST25 25.3+38 1400+ 15.0° 0.1320.01°
ST50 26145 1505+22.9° 0.14+0.03°

1)Groups are the same as in Table 1.

PFER (Food efficiency ratio)=Body weight gain for experimental period (g/d)/Food intake for experimental period (g/d).

¥Data are expressed as mean*SD.
“Not significant.

YDifferent letters in the same column indicate significant difference at p<0.05.

Table 5. Whole blood assay” of rats fed experimental diets for 6 weeks

Group? RBC (M/uL) HGB (g/dL) HCT (%) MCV (2) MCH (pg) RDW (%)
CT 8.1+0.48354 145%0.43 39.6+152° 49.0+1.36° 18.0£0.78° 17.8+195°
PT 83+057 13.3+0.20" 3701153 445%2.26° 16.0+0.88° 239+3.15°
ST125 8.1+050 12.9+081° 36.2£2.02° 445+1.87° 15.9+0.78 21.9+2.27™
ST25 82+0.34 136+0.75° 38.3+1.73 46.7£2.07" 16.8+0.67° 20.6+1.80°
ST50 82%0.24 137+0.32° 38.8+1.20° 47.2+0.90% 16.7+0.26° 19.8+0.70®

YRBC (Red blood cell), HGB (Hemoglobin), HCT (Hematocrit), MCV (Mean corpuscular volume), MCH (Mean corpuscular hemo-

globin), RDW (Reticulocyte distribution width).
2)Groups are the same as in Table 1.

¥Data are expressed as mean®SD.

“Not significant.

SDifferent letters in the same column indicate significant difference at p<0.05.
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Table 6. Effect of Saengshik on lipid peroxidation level, SOD activity, and GSH contents in the liver of rats fed experimental

diets
Group” MDA (nmol/mg protein) SOD (U/mg protein) GSH (nmol/mg protein)
CT 11.45+4.32%%% 598+158"% 0.30+0.08°
PT 14.06+2.76° 5.92*x1.68 0.53+0.03°
STI125 10.29+3.70° 587%£1.10 0.48=0.04°
ST25 11.20+2.60™ 7.08%+1.26 0.48=0.04°
ST50 10.77%£1.62° 7.38%£1.83 0.42+0.06°

1)Groups are the same as in Table 1.
?Data are expressed as mean¥SD.

IDifferent letters in the same column indicate significant difference at p<0.05.

“Not significant.
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Table 7. Effect of Saengshik on lead contents in the liver and kidney of rats fed experimental diets

G D Liver Kidney
roup Weight (g) Lead contents (1g/g wet wt.) Weight (g) Lead contents (ug/g wet wt.)
CT 9.62+0.33" 0.52+0.33" 1.20+0.06° 0.32+0.13”
PT 9.30+0.23° 3.49+0.78° 1.29+0.13° 13.30+356°
ST125 9.82+0.18" 359+0.18 1.38£0.16° 11.89+6.27>
ST25 9.15+0.15° 2.42+0.43° 1.2710.08° 852+2.34°
ST50 9.60£0.40° 277047 128+0.11° 11.98+£2.43™

1)Groups are the same as in Table 1.
2)Data are expressed as mean*SD.

®Different letters in the same column indicate significant difference at p<0.05.
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