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The uptake of cadmium in animals is mainly accumulated in and affected to the liver and kidney by binding with red
blood cells and serum albumin. The process accounts for more than 50% of the total accumulated cadmium in the body.
The kidneys may be damaged without regarding the pathway uptake of cadmium. In a group of rats on supplements of
1% chlorella and 40 ppm cadmium, the concentration of cadmium in urine greatly decreased by 66% compared to
control group, and the total synthesis of metallothionein decreased by 48.6% compared to control group. However, no
previous study has assessed the protective effect on kidney damage induced by cadmium uptake through supplementation
with chlorella. This study analyzed the biochemical marker for kidney damage in the rats after uptake of 40 ppm CdCl,
and supplementation of the diet of Sprague Dawley (SD) rats with 1%, 5%, and 10% chlorella during 4 weeks. In a
group of SD rats on supplementation with 1% chlorella and uptake of 40 ppm CdCL, B, microglobulin in the urine was
found to be 3.130.6 pg/L, a decrease of 58% compared to a group of SD rats on uptake of CdCl, only, in which the B,
microglobulin was found to be 4.910.7 g/L. According to the results of histopathological observation, the accumulation
of mild and localized chronic inflammatory cells in kidney tissues was observed in 50% of the SD rats on uptake of
cadmium only. In contrast, only 30% of the SD rats on supplementation with 1% chlorella and uptake of 40 ppm CdCl,,
representing a histopathological abnormality, and there were no histopathological abnormalities at all in groups of SD
rats on supplementation with 5% or 10% chlorella and uptake of 40 ppm CdCl,. In conclusion, protein, calcium, and iron,
which account for more than 50% of the total dried chlorella composition, may contribute to the reduction nephrotoxicity
by stimulating both inhibited absorption of cadmium and increased excretion of accumulated cadmium in kidneys.
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Table 1. Experimental design for supplementation of Chlorella
and Cadmium to basic diet

Gow Nt g b
Control 6 ~ _
Cadmium 10 40 _
1%Ch+cd” 10 40
5% Ch+Cd 10 40 5
10% Ch + Cd 10 40 10
Y Chlorella + Cadmium

All groups were fed on 4 weeks with basic diet

T 40 ppme} FEFI 1%, 5% L 10%2] S22
A7 T A FoslEA R A £ A

223

=1 ﬁi
Sl e
oo R

rlr

e
o
i)

2 p

o

=)
Al

ta

")
o

N

N

o g

2

o

g

i

k
2

HAAH O R Jt=F Aolot I F2AetE TAo) 4R

A9 7+ 9 N 23 Fo MT

: 2 A AF 150120 g2l Sprague-

Dawley & %3 467I8]E 57502 L1ro] Table 13} Zo] 4

Halgith. AP 25 2443C, FE 55~60%F 43t

22 2 AZ S F71EE LdwA

S A3l A= cage, AFRE, EES

tetraacetic acid (EDTA) -&280)| 2427t B¢t 92 & FF542
AH e o AZ=AIA ARSI

4% ethylene diamine

2. Al &

oo
1z

0l

718 AE Aol= wwlA 21.1% o)A, XuHE 3.5% o]
4, A5 5.0% o3l IR 80% ol3t, 2 06% ©4, ¢l
04% ©/de] =& AxH EF THAE bt
2298 A FoTe ALES 1%, 5% 2 10%7}
HEE FEDe} FUS 3N A 4 £ &

thAl Adstel AlolAlZn.

3. A= M X =M

ST =
sz 13

ﬂ

Eolo

4
2
I

A AEAIZ 3 SR SN A AA
@ (ugular vein)oll A B HE 0.3 ml¥ "HZ‘H?S‘]@ A &o 305

A% AT o 3,000 rpmol| A 1583 Al EEste] 83
S Boj 20T AR A=A EJ&O}ED}.

2) & A

% Z9| B, microglobluin ¥4{, &3l B4 52 9js}o]

g 2ol =8 AHAT AFFES JAA717) 2
Hoj| gt v}l metabolic cageo] ¥o] 0.85% NaCl £ IL
of ZF ¥%o] 5 mEgLE F3t HPE2= HIMAA 64
Y FAsIGlh A9 Fo 241F $5E 28 A =B
A=519 01:::1 AFE wv 238 ST SA] 2,000 Xg

)

o A 58 7t AdEe o] AFAL 20T TAEE 3}
o=y
3) 2719 MF

AATES AR vpA 9 dol] A7 qe =
o8 FA JiEste] s AFste Helxasty A
A8t 10% neutral buffered formalin (NBF) 17 o}o]|
Al ZAT.

4) €% al &z 9| B,—microglobulin £

WEANZRE AEE A2 A3 A jr micro-
patticle enzymeimmunoassay # 2 (MEIA#2) A
A7) BE Tk Lpeol 3 & MEIA#2 %‘r%"—‘%%
OE 3 S e anti-p,-MG7} i‘%‘% microparticles & 87}3h
< incubationAl A HAIE F-3H BEEAHS MEIA optical
assembly & ©]-&3F IMX system (Abbott Diagnostics) 0. & 23]
HHE 43t Pk Fsileh

5) €& 3ot/ He| 2A

TARET BHS AMEA Heed =9 § Olympus
AUS5200 AFs AsHsr E4718 o] gste] £t} w2
U7t d BN FolA ZuolE]do] picric acide} W33l
=3 *“9] creatine picrate% Aok Jaffe ‘ﬂ'@‘% °]%§} H]

B
o o ro

i 7‘3*3’\] Z]f"a* o] &3t
At

7) Ge|REEE g

NBF 31890 AANZE 214 228 26 d2a 3
7] (Sakura, Japan)S AlE-3}o] * rE

< @rRg e AX et
7A B AdE 72 4 um FA HAE Ao 45T
25z FEE A F 60T AA7N & dela F 9
e sl =AY %’ ﬁ%‘j Gill's
2 H&E FA)yS
8) AtZA 2
2 Aol doix e BE AFE mean £ SDE T3
I one-way ANOVA #2413} SAS program% ol &5t 4 T
7ve] HEgk BA g0l AAS shguh

-30-



Table 2. B,-Microglobulin levels in serum and urine

unit: pg/L
Serum Urine
Group
Mean * S.D. Mean =+ S.D.

Control 2.9%0.5 3.810.2
Cadmium 34104 49+0.7

1% Ch+Cd" 33%1.6 3.1+0.6

5% Ch+Cd 4.0£0.6 3.0x1.1
10% Cd + Cd 34104 3.1+0.3

serum: one-way ANOVA: F(y 29) =2.195, P=0.0944
Kruskal-Wall Test: > =7.975, df=4, P=0.0925

urine : one-way ANOVA: F(4 29) = 11.169, P=0.0001
Kruskal-Wall Test: Xz =19.759, df=4, P=0.0006

" Chlorella + Cadmium: a given dose of chlorella + 40 ppm Cd

Table 3. Creatinine levels in serum

unit: mg/dl
Group Mean £ S.D. Mean rank
Control 0.58x0.05 234
Cadmium 0.5610.08 19.4
1% Ch+Cd" 0.5640.07 19.3
5% Ch+ Cd 0.54%0.09 19.9
10% Ch + Cd 0.53£0.05 15.1

one-way ANOVA: F(4,32) = 0.407, P=0.8023
Kruskal-Wallis Test: > = 20135, df=4, P=0.7110
Y Chlorella + : a given dose of chlorella+ 40 ppm Cd
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Fig. 1. (A) Mild focal intestitial mononuclear leukocytic infil-
tration (arrow) in the kidney of cadmium-treated rat (H & E, X100).
(B) Well preserved renal parenchyme with no conspicuous inflam-
matory reaction in the kidney of chlorella-cadmium treated rats
(H&E, X100).
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