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Effects of administration of Lactobacillus acidophilus-fermented milk on
hematological values and histopathological changes of
kidney in cadmium-treated rats
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College of Medicine, Chungnam National University,

College of Veterinary Medicine, Chungnam National University™
(Received Aug 27. 1994)

Abstract : To elucidate the protective effects of Lactobacillus acidophilus-fermented milk against cadmium toxicity,
the effects of administration of L acidophilus-fermented milk on hematological values and histopathological changes
in cadmium-treated rats were investigated.

The experimental rats were divided into 2 groups that were consisted of the one group administered with cadmi-
um alone, and the other group administered with cadmium mixed with the fermented milk. Each group was orally
administered with different doses of cadmium such as 1.7pg,/g bw/day, 3.4ug/g bw/day, 6.8ug/g bw/day, and
13.6pg/g bw/day, respectively, for 1 to 8 weeks. Hematological values and enzyme activities, histopathological
changes of kidney tissues were examined for the experimental groups.

The values of RBC, WBC, and Hb in the groups adminiszered with cadmium mixed with the fermented milk
showed no significant differences to those of the groups administered with cadmium alone, but Hct showed signifi-
cant reducing values. The activities of glutamic oxaloacetic transaminase(GQOT) and glutamic pyruvic transaminase
(GPT) in serum were significantly reduced than those of the groups administered with cadmium alone, at the low
dose of cadmium treated groups. But alkaline phophatase(ALP) and lactate dehydorgenase(LIDH) were significantly
reduced at the high dose of cadmium treated groups. In histopathological study, a severe acute tubular necrosis of
the convoluted tubules and distalation of tubules were showed in the groups administered with cadmium alone,
but the kidney tissues of the groups administered with cadmium mixed with the fermented milk were similar to
those of the normal group.

In conclusion, the above results would suggest that L acidophilus-fermented milk has reducing effects on cadmi-

um toxicity, at the low dose of cadmium administration.
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LRSS U SRS AT, F Lactobe-
cillivk StreptococciZ. WHA|A HE AlFo g Ye)
& 3 SAFHALAMY FRlEo] AEHe g5
Al sl o) Htells it A1E 9 Y-S dol
ARAF 28 e d#A g’ 2SR FAF
Be] As Al iy 975 Metchnikoff] &
244 olal tiere] Basl Q). Fykow et al’2 &
otoll A {AFUAFS A= 24 FRell Lactoba-
cillus florag ZAA1Z 4= 32, Tramer', Shahani®}
Ayebo®, Sandine et al*S GAFFULE -GV} Sabata), 7}
A%, A1, slel, oiged, A 820 Aol gle B
qk o)l Wl Al oA, &g 4, 714
7159 %3 Sl Frha et Bogdanov et al,
Reddy et al’, Farmer et a2 29| £9} S LA TS
o] A% nhgoll SAFLFRE Folslo] QHAIES)
ZA A Argo] glrkar B aslgic).

3 A £33 Lactobacillus spp Zhol] 4] Z4)
Al 5H AUle] pHE Yaeo] dizkde) w82 o4
g Pt ot} A atell WUA thia-Fol A= A
€ AAAoE AR AFle2A Aol g3t A4S
dMdsh= B3} A-8-2 EE Salmonella, Staphylococ-
ci, Pseudomonas 2] 2N WHYAAH T AAL oA
she Acz wald gon™ guEss 444
AMAE FEslmEH AAY SA1EY AFTE =
SRFaL, L oacidophilus$} L bulgaricuse 43182kl o
&g uXs 2 BOlFES dAlshe ¢EAe A
A3l Y= GEA A, 0)9) ko] Qo) {9
3 TS o8 AT ERE e s He F
5t7b AEHE A= Qo fevellAE 1
anlgo] A& Z7ksta Qlo] ARAFo g H4ilo] A
Aat Uk, g HFolls Sl A s Aoty A2
HEE SUAIFY] A8 B o2 AF A (probiotics)E.
M=l Qloh”, o7 fATREGE AR 58
ol QoA $idakall, 7had, A, wide] X8, 38
2 g ]te) A 5 B3 A3t AAE 3 Qo
it BP oA & EAE dFHI YE FFE S
A2 AN 9 23 FAellA FAREA ST} o)
3t S vx= A A7 vt ek

FEEE JIEFS old F49 Astoh} AHAA
ofl 4 BALER A= Ha)oe] ety uf ol A7
Segoht #ge] &4, ¥, A4St kAL, s
. HEA|, ARt GF7) Az, HAR], FAR) g ©
7t HIQLE S} A4: F o] Hololly B gjsis A&

i gle] AYF oz HasE Yol H s gl
o, Booli} 3 2 ool 2Jsld AFS Eal] A=
7)% g FIERE a2 E 4 Sy Yy, T
2713t 9 A YA 2 Sl we} ohokit S48 0
Ehlizdl' dubd o2 A7)sael, aAEY, F324
737, FAsE, 18t 5E FuAE Hew ¢
2A glow'* et A ZHE F4 w40 $AL A
ez 85 sl HE ol =48 doy|n A
Az’ wighy 2 27147 o Aol 4t g WolY
A#8) fQle} "} ¥ mslof gict.

A AEEe F4E AolFe Hrohd
sl go] HEE ZolX| 1 Jl=Fe] £ UET
A5 5712 ekl i} Felticha Bag vl g)
29 Calabrese™ Zgro]2o] 7t=ko] feld =
Aslo] wjAddte 2 FL=B el AW 238 wAsie 7
o] &Y o 7l=89 W %3o| folalld gy
FAEE S Easlgdeh. 3 Workers}
Mogicovsky”3= ZH53} BlepID ko] e 425
A3 HolglollA 7l=F9 471 FUEAeS B
a13}9]e}. Taguchi®} Suzuki®ys= 7L=8-& 42938 313
o] Adute] &4 AEAA FL=F boundingd-E
o] frEHo] L3hollAe] Wols|He) F93 A8 3
o3t 5193, Schafer et al®& 2HIA)L FlE § Ferol]
G- nXA ghont srchuln) majHb E4kA)o) L
Aghuinl Aol Bt Ft=ge] F54E 4
3hgketar shod el

aEt o] 4w Zhe] fARPHEEGAIAIL] AR A
Wuto] 7|45 7125 A F=r7 Aol tak gk o
Toll5 Ealal AR AR R G 427 A
Aol A 3l FF4EA F1=R9) F 9 EH o)
ol d3Fg F=X|ol] Uittt AFE T A8 Fo} 17|
ol et whebA] B dFollE A E 2dE slo] La-
cidophilus A F-2] Fo7} 7t= g2 WA 54 53
Heetx] ol A 54 HAdx)9) WEa} Aake] Wiz
282 Wdtell v|Xe AgS sk A Ay
= Y5t}

ME 3 Y

Y S8 AF 453 AF 75+5g9] Sprague-
Dawley#] B (3 hetdvts, diH)E Fdsled 25
b AeAS 9 QRS sle AdEE ey
180u}2) & A FA1 stick. A7z 4537
< A2 24427T, AHEE 55+5%E slglom, A%
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A= polycarbonate cage(420W X 180D X 175Hmm)
£ Agsin 7 AlelA g sulely Yol F ARV
Tl Tatod A5l 49717059 Aun(HYAE,
) 9 S8 AEA AHEE i
=g Y RAF WERS Fo Sl BIRIEEE

A7t EF(CACLADEHEE, HA)S A8 e &
of g2 +E 59 Bng S8l 19 A Jl=
B FA%E AIF g2 17188 7128 o], 205
34pg, 4v15=Q) 6.8ug T 8uR=Ql 13.6ugS Aol T
Apsiict. AR E A= ARE 93TellA 60E7
AbFE ohg Starter2 L acidophiluss HE3taL 36T
o] A 12-16A]17F wiokst 3 FASAIA L acidophilus®)
2571 8X10°CFU/mIgl §AFE G (fermented
milk, FM)E- 4-5C9] WYA-deoll REShHA 2447
ool Aylol] FAIEIG T

AYTL Table Lol 209 upg} 7o) BF GrlF L.
2 AAsa 7t 4 2002 1FHE wixs et Ad
58 dzTolle smle] SHTE WY Fod3ia, 7t
E=F 554 Cd-1 -1, Cd-0 -1+, Cd-M-17
gl Cd-IV-10llA= S5/ Smidl] 7L=Ho] A5 g2
7bzk 1,7pg, 3.4pg, 6,8ug W 13.6pg0] HA] Este]
i Foldlict. Ft=gR AL ES ERTAT
Ql Cd-1-27, Cd-1 -2, Cd-T-2 9 Cd-IV-23]
A= L acidophilus W E-4Y Smloll Ft=Fo] AF gt
1.7ug, 3.4pg, 6.8pg W 13.6pgo] F)A| Exsle] A+5F

o] 3gict. Sy el 24 104] FE 124] Ao
off F}elle}(catheter)E A-g3lo] A 5-of sttt 49

TES AYNAFE 15, 257, 45 9 8Fuit} 594
ethyl ether2 vl 27|31 7} 458 A3t

Hoetx| U A HAEMR £ gl 23
€ sodium-EDTAE A2]5 CBS-botte(F4=}, A-&)
of] "S- 233 F 208 ool Coulter counter(S-
plus STKR, USA)E A-83to] ¥ 7<=(white blood
cell, WBC), HYF(red blood cell, RBC),
hemoglobin(Hb)X] "W hematocrit(Het)X]1 5 Z7}3]
vl " HAgAR]) ZAel o] 81 WAL d-35 A
2l¥ "H-& 3000rpmel] 1027F A4 FH st} Fejs}
Som Waksol] HakslmA 647 ool FA sl
A-gatgiet. "Hagel f4 BAX FAHL glutamic
oxaloacetic  transaminase(GOT), glutamic pyruvic
transaminase(GPT), lactate dehydrogenase(LDH) %l
alkaline phosphatase(ALPYS HAHA ZHE kit
(Hitachi Co, Japan)yg 7t7t o] &3sle] HA-84 F47)
(Hitachi 736-20, Japan)Z F33t .

e EASN A AgAA ) Welthd BAS o
Wil Eabo] AAlehgic. okt AR 2 A o)
HE 10% buffered formalin §f<0)] Y Al.2oll 4]
48417 2% F FEEE 1247 AFEgct Al
3} 2A S alcohol 8 BA]Z| AL, xylene o & §-4]3}4]
7 o5 stepell Eofste] vHA 7l R 4-5pmy 2] =7

Table 1. Experimental design for treatment of cadmium and L acidophilus-fermented milk

No of rats tested

Groups Treatments” e -
1wk 2wks 4wks 8wks Tortal
Control DW 5 5 5 5 20
Cd-1-1 Cd 1.7pg/g bw+DW 5 5 5 5 20
Cd-1-2 Cd 1.7pg/g bw+EM® 5 5 5 5 20
Cd-1-1 Cd 3.4pg/g bw+DW 5 5 5 5 20
Cd-11-2 Cd 3.4pg/g bw+FM 5 5 5 5 20
Cd-m-1 Cd 6.8pg/g bwsDW 5 5 5 5 20
Cd-11-2 Cd 6.8pg/g bw+FM 5 5 5 5 20
Cd-1v-1 Cd 13.6pg/g bw+DW 5 5 5 5 20
Cd-Iv-2 Cd 13.6pg/g bw+FM 5 5 5 5 20

¥ : Total volume of administration per day; 5.0ml

" . DW=distilled water, FM = L acidophilus-fermented milk
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ARE e 2 vy e AlA 2 Eeage
A%} hematoxylin-esoin(H&E) g4-& shod 38¢n]
Aoz Bt

EAXME| Y BY Yo I BE AEE sta-
tistical package for the social science(SPSS) program-S-
olgstol EAsision] AT mzEel o4
7152 Student t-test I Mann-Whitney U-test2 8}
i, FEE Al wE 74 WeEe] 4UHAE
48T

4 o

Yol x| H-E : L acidophilus WA 9] Foi7} 7l=

Fg FoI8 129 245 Qo] 0| E AYE 2
A%k v} Table 29 2 AHE dsleh. &, RBC8}
WBCSS] 7% 242 ol uls BE APTol
e A% BP0 $AHY SANS g,
RBCS} WBCHS] ME-S =E3 4YT 2F 5o
712ke] Zoizlell ahe} FokAlE Aol ovl, Hbel
ME e 2T BE JYTel K218 2ol gal
31, Fel7zke] Zoizloll whet $A1E Sk Aol
U3ieh. Hetel ME-2 vz ol vls) BE oA 74
s Age Hglom FAHOZE fo8 Holrt 9l
%} PC0.05, PC0.01). 121} RBC, WBC, Hb %
Hets] 952 A 7120l 24 FH=§ d5 5473 7}
SR SAPLES EHFAITLE WY vt 9
& Rjol7t Q454 gkt

Table 2. Hematological values of rats orally administered CdCl, in distilled water or CdCl, mixed with L acidophi-

lus-fermented milk

Items Weeks Conwol Cd-1-1 Cd-1-2 Cd-II-1  Cd-0-2 Cdm-! -Cd-M-2 Cd-lV-1 Cd-IV-2
RBC 1 53+0.37 6.0+02 61401 60+09 59+03 64+03 57+05 56407 61105
(/mm®) 2 6.1+0.1 65+03 641402 63+02 61+08 68+03 66+06 60+03 58104
4 74401 72403 67401 73x06 68+03 79405 69401 74102 6.6+06

8 74+02 7.6+04 78+01 89+03 75+0.1 84+04 79+04 80+03 8.0+0.1

WBC 1 80+1.3 94+13 92+08 92+15 83+18 95+10 85+t18 98+£08 96+18
(/mm®) 2 100420 99437 119436 11.1+1.1 11.1%x52 101+35 97408 104x13 93x13
4 10.74£0.2 125+1.0 12.0+0.8 125+05 11.7+58 12151 127+14 122415 126450

8 103442 135435 114404 117420 02411 123423 109423 124+12 11.31205

Hb 1 122429 138+02 136102 14.0+26 13.1+05 13.6+06 134+02 154+39 133409
(g/dl) 2 145407 144+09 137+04 134404 13.0+15 129+09 138%15 12.7+2.0 139+08
4 151406 148+07 145+0.3 14.3+1.0 132409 144+15 153+01 145+05 152+1.2

8 154+1.2 14.8+03 154403 153406 149405 141406 152405 155406 14.61+0.1
Het 1 39.74+2.0 37.7+07 378413 363+59 355+1.6 381+1.1 364+12 33.6+39 368+2.7
%) 2 415407 39.5+18 384+09 365+09 354+47 350+15 382+39 355+21 338+17
4 43.0+14 39.0+16 385+09 388+16 37.0+17 383+30 375+0.1 401+13 39.7+08

8 404+08 394+15 405+08 41.0+18 396+16 379+18 40.6+1.6 41.3+14 397+03

£ *x X * K * X * * *
Y. Mean + SD

*: P£0.05, ¢ : P€0.01 (difference from control)
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&2 GOT, GPT, ALP % LDH g4x|2 WHE : L
acidophilus WA |2 Foi7} Jt=5-8 T3 A9
akF Mg AAgAX Y] HEe vX]E d¥E AlY
%t w} Table 33} 22 AvHE AU GOTE4 %9
35 2@ vlag of Cd-1-233% Cd-1-232 &
& xpol7} i ot b E AEFS BF 2T KBt
FrolstA A53kHek(P(0.05, P€0.01). Jt=g 5%
AT FtEwd FATEES ERFAE7HY GOT
o e wzel ¥l Fl=ERETIFY Cd-I-
IF, Cd-1-13 9 Cd-W-1FEc}h 47 3as &3
EojFel Cd-1-2F, Cd-1-2F ¥ Cd-M-2FN4 &
ostA] ko (P(0.01), Cd-IV-123 Cd-IV-279]
73l F 7l F-2l g pol7} giict.

Zb 19 GPT 84X & zd# vlazsd Cd-1-
273 Cd-1-23ollAE R23 xol7t giglonvt ohE

AT s ZF 2T Bt §o)sbA] FRel(2(0.
05, P<0.01). 7tEF ST TH L= g3 S
Af ERFALTY GPTE 848 vl 23 v} 7h=F
DEF4FY Cd-1-17 2 Cd-I-17 8} 7l2F &
A ES EFFoIE Cd-1-23 9 Cd-1l 27
A frefebA Eaieh(P<0.01). et & Ag-F bl
€ 3 2ol 7} 2t

ALP 4 2= dlzFoll vlel Cd-l-13, Cd-V-1F
W Cd-V-27oNA foletAl G5stgiod, 1uke) A
FrolAe izl vlal f23 2ot glof 7t=F
FAFET W2 TR 12 LollA #4271 4o
< ¢ 70 =8 FleF HEFoiEH sheE
FATPRE S 3T Tk ALPRA A E w)srdk v}
FIEEF FATERER E}Foided Cd-mi-23
Cd-IV-2to] 7t=d "SRl Cd-M-133 Cd-

-

Table 3 Enzyme activities of rats orally administered CdCl, in distilled water or CdCl, mixed with L acidophilus-ter-

mented milk

Cd-1-2

Cd--2  Cd-Iv-1

Items Weeks Control Cd-1-1 Cd-11-1 Cd-1-2 Cd-m-1 Cd-IV-2
- r——'[» * ‘—_*‘V * r-—"fl* * -
GOT 1 103742057 1467+160 1280+ 82 1483+110 1165+134 1733+109 1437+£119 1826%117 157.2+174
(IU/LY 2 1004£119 191+ 60 9524120 1256+139 10844121 14494127 1026+ 97 1640124 1543+146
4 96742015 1162+120  903+100 14274126 1020+£129 13964195 1064+ 6.5 169.1+150 160:+108
8 933+ 82 1064+120 852110 1058+122 960+8 4 1181111 1022+101 1144£133 110.3£115
## 3 Lid " L] a#
——_—?‘k * ——1 x %
GPT 1 61.4+57  68.1+7.1 57.2+31 83.0+5.6 732440 84.6+4.0 802471 88.4+5.2 83.0+5.0
(1U/L) 2 56.619.1 62.3£5.2 59.0+7.7 76.1£6.0 600182 824162 804+3.1 83.2+5.5 326430
4 56.1£5.8 689+7.7 55.7+54 65.7+53 369459 805+43 74.314.0 884173 822142
8 514456 56.0+4.5 527+4.2 67.0+6.7 41140 77666 75.145.1 845+54 825452
# #4 # T3 #H
"« L
ALP 1 84204198 8380+180 84004150 846.0+146 84234128 1184.3+215" 109464225 124574157 1107.34152
(IU/L) 2 74154255 76204120 7500+11.0 7533+131 73831165 9280:+146 84874167 9187+144 387186
4 5510297 564.0+13.0 5660150 559.0+17.0 561.0£119 71571135 62574225 81031156 74231121
8  383.0%106 364.0+13.0 341.0+110 45101210 36331129 42101204 39631159 51431124 42901184
4 # #
T T
LDH 1 2361.0+1754 2305.01103.0 2386.0+126.0 2392.3+161.9 2297.0+111.6 3143.7+120.7 3014.3+104.8 38417+ 140.8 3540.7 +140.9
(IU/LYy 2 2285042135 2284.0+182.0 2214.7+112.0 2245.74143.3 2305.0+200.1 2810.3+100.4 2525741239 2885.0+155.7 2740.0+ 1404
4 1948.01198.0 1979.7+166.2 1902.3+200.1 1914.3+162.4 1991.3+140.9 2111.0+111.0 2018.7+113.0 2443.0+142.6 2333.7+1239
8 143404914 1440.7+135.1 1481.3+170.9 1541.3+128.3 1515.3+115.8 1845.3+145.3 1617.0+210.5 1914.7+214.7 1856.7 +150.2
# H# #
*: Mean *+ SD

*. P{0.05, * : P{0.01 (difference from control)

= . P40.05, (difference from Cd- [ -1, Cd-1{ -1, Cd-M-1 and Cd-IV-1)
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V-1Z5 5 f-<siAl S9keH(P(0.05).

LDH $42/% tiz=Zoll uls) Cd-I-17% Cd-I-
22 % CANV-17% Cd-V-22old Felehil 4458
Ao2 UERH(P(0.05, K001 =EF FolsEst &
o 7 9ok ¥ FollA ¥ 45AE Herh =9 7}
S§ HEFIEH S EH SAPLES ERTAT
el LDHS| #4218 vwl2d vt A=Ed S474
£ EUFIFA CA-M-227 Cd-V-2F0] =%
FEFIF CAW-12% Cd-V-178e $427}
FJebAl B9keh(P(0.05). a2} e ARFIE
14 Aol gigiet.

Azl Wel TN B AYTEY A=
A B E ol §eiel DR AL Fig 1, 2
W 3% gk FRET ol Y 2T Agad
(Fig 1)& ATA), AAZAEE 0 29T o] 2
PRET 239 WAold FAE B ekt
Ao DEFAFY Cd- 1129 A HEF T
1Zel] A1g2Ae) RAxY AT AZe] Wy o
4, Ak A Fe| o] WY ool (Fig 2), 27
Aol A8 FARY YL WA L AR
o] T Aulegla, Aol FARY YA
o) WY W A, AR H73 2] Bzl 7k
sleh. HEE SAPEAS EFFATY Cd-1 27
o) ARz A 725 ol Wle] BAsIA eist
ch(Fig 3). ¥ FHEF FEFAPY Cd-1-1F, Cd-
II-15- 4 Cd-IV-170l4 % Cd- I -1FHeR= o4 4
4 WeE vehil, ASER AP EYF
249 Cd-M-2F, Cd-M-27 & Cd-IV-2FelA % 7=
# Fol 270l A%z Wilo] BTG oLt S F
GHE S0l Mrhe e 2% WsHE Bl

z @&

AN E = A<, AR, BlARt Sl YA
Z Z3 om® 2] 7)90% AEE A3}
T Ago] QP Agute) Fubh-g s, ol
Ao £BFFE FAANFE ALY, AF(Ca), ¢
(I'), M(Fe)2] o] &#5E 441719 * Aol uleld] B,
B., niacin, folic acid®] &g ZRA|7|2¥, 3452
o) 855 DNALAHS] 3| 8o thgt &35} Qlek'=
Az Fhege] AEFTrL AR FEa 71483
chal gl eko] 22 2lo]d)] 93| AX|HAcke W B
7} Qleb®. wdekd fARPE RS2 <€A 437 7
EEo A F5E dalsle] FleF $55S 43

A# = e 7FsAE dFelA Sglo. w3tk sle g
9] dlEHQ) FHATI 2= FATEAE 1 a3,
HZEAE Aoz A 3lon® dHoz 7}
EHE 75T AP FEolA YR oz A4S
vehie AshebE olddide] BAE|S A|7HE ol
ujz} A5 o] el Aoz ¥4 o

olol] i} B AYoHE RlEEEZH FE o] &
sholar FhEge) H84%2 As 949 1Y 5%
9l 1.7ng/g bwg 7|& PP o2 2ull5Ql 3.4pg/g bw,
4ull7Q] 6.8pg/g bw, 8ull=q] 13.6pg/g bwel 7t=F
ghESol 23 Fhe gy ARG B TP es
FH-ste] 857bA] AgeiiAl ks X, G4 A
& BA X o] W% W Ale] ezt W) i)
HH-sledct

FHER Folgkell b2 AT 24F Ay HE
£ H9 RBCH, WBCH 9 HbX:= tzFol u)sh =
B ATl B2 ko] gloy Fod ol R
3, Hetys tizsol] vjah B8 A Folld f2siA &
& Aow WEAEAH(Table 2). o] 3 Ade 7l=
FEEA AYEA, LA wigo] WA=y sz
o] 87 uloll4] Na-K-ATPaseF o] Alsted A¥E4}e]
SAAAE AAA FozA S8A WS 2l F
Y3 2y AFAME AEF7E FA3] 2hAs
A3}t opd 7} Azhe).

A5 HagAdx]e] WE(Table 3)pllA= GOTH
Ax e St AT EG E3Rolde] AL
HE 2ol B} Cd- 1 3, Cd-IF 9 Cd-MTollA &
o15}A] YAl AR T(PC0.01), GPTEA2)E Cd- |
T8 Cd-TFollA FelsbAl Al #2s] e (1{0.
01), ALPS} LDH #4x)= 7le 3 fATSaEG &
gFol o] FteF T Bt Cd-MT3 Cd-V
Foll4 F2slA @A BE=ol GOTeF GPTE A%
59 FtEF oo oA E =2A] g e Ao
A§zhgick. $9 GOT, GPT, ALP ¥ LDH 342+ 7}
E§ 95 Fol R g $APLES EF
Folld T & 42218 Bl Ao FuH hEFodi
o] A% Frd slefo] k2 £4-8 Yoo
# ol & A7} Z1etd vkl FtE e fAEYE
f EFAFNNE FAPEE ST AdellA Fhe
F 42 AAF ez FL=Foll 97 r=Ae] &
o] Zslxlo] ANHLE ol E ARV} FEA) ¢
L Aoz A7Er).

Nomiyama*¢} Contzea®} Popescu*'s= FF=H2] 7
FEQol| S8 A% HAYAL Fedckn Bw sty
3, 7hEFe] Akl zr)gele 5 A At
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frasicar sl e Faeder et al'*S FF=Hol 9%t
bRl =23 wstel a4 e 4R
A7} 9lE ¥k ol Ft=g AAF 7 A7) Ao
2 AL glo) Fh=Fe] FTFedel 93 GOT,
GPT, ALP & LDH 59] FA849 HEL =2y
FHEg FHol| £2 AX7 F 5 g Aoz A"
v} 2F el FtEE(CaCLyE BFFAY A9 LDy
Cd 8.8mg/Kg bwolil 854 wl2] LD, Cd 2.
5mg/Kg bwolr], dubd o & Cd 4.0mg/Kg bw o] 4+
& ZrFolsiy Fol s g slege
glzAE 542 gAY A 2"l 7, A%
gl 3ol A F2 A=) qh Y 95 Al
sbA vebdehs B ul Qe 2ol o4
3 F o] Boddt Cd 1.7pg/g bwis oFFA i Y=
98 U 7 AT 9o B Ay ez
WEE AAE F oo s

FH= T FATE AR ERFCTT SteF BEF
o 7o) Alatzzlel ety WA (Fig 1, 2 ¥ 3),
FteE 557 Cd- -1 JI=F Fo 154
ol A=A TR Hite] WY o} Fh=
w3 AATEES EEFAE Cd- 1274 o
273 FA YUl g BAR, 7tEFS S5 Foldt o}
£ TEE Cd-1-1F Bt Aubd oz o4 A%
WG A, FLEE Fof Z7)0lE st &
AFE G EqtRolFo] =g HEFolF B} A
Ao Ao A 3Ao] Zhashe 2 Roldrt 7t
g Foiv|zbe] Aol el whe} A} shdbs]= oS
Holx gl9ic}.

ol gt 72 we|zA oA WA 473 =9 AVl
Howgt 7} A7 steE S vl & o
A gl ngke) JtEg FH o] Cd- 173 Cd-1I
A FteFH FATEARR ERFoTe] Ftew
ol il FojsiAl YAl AEL Az BAe) g
Ao AztHct

T3 7l F Fo] 27l A=A 9] o444

o

v

o

r:‘-

Y
2

o

o
%

o] WAt Foi7)7te] dojol] wal oA
o] Ax} 72+4== o4 Goering®} Klaassen™, Dunn
et alo] K3t upo} o] Azbol] Fh=Fo] ol oA
5™ metallothioneino] A E o] Ft=F-S A}, -t
W ARl 24 hE g S5 gk wol3aE
EhHo] Weler Mg A7 Aos Amst

4 B

Lactobacillus acidophilus Wra.f-2] Foi7} 7}=49]
A 4ol BlAE dgke Felaa R 1.
7pg/g bw/day, 3.4pg/g bw/day, 6.8pg/g bw/day 4l
13.6pg/g bw/day2] A7l =g L acidophilus w3
5 A5 sto] YNk, Hal a4 FAIx 9 W
T 9 ARzZ o] W=l wistel sl dule
AEE oo ohgE 22 A9E A

L 7l=83 AT Eg E3Foivtella]l RBC,
WBC 3l Hbe| )= tztell §23 Xlol7} $ile
1} Heee] )iz izl vlal f-olshA] dokuh.

2. ¥HF9] 4 X HEL GOTY GPTE 7}
SR} ARG Sl Tl FEH B Fol 7
Hr} AEs 7teg Folit(Cd 1.7pg/g bw, Cd 3.
4pg/g bw, Cd 6.8ug/g bw)elld f-2lalA] k(P
<0.01), ALPS} LDHE 2E% 71=F Foli(Cd 6.
8ug/g bw, Cd 13.6pg/g bw)ellA fefsbA] Hgkek(P
€0.05)

3. EE e Ad=ae W3 Ad sleg s
ol e AT AL FAud duHEe) WA Y 2
A, Aleaebg g 4] hEIgl ot st gt &
APTEE - T3l Toll e ZA W u o] mlokslAl #
2= et

4. o) da A ARE FAFLARS] Fole 313
ol A% Fteg Fojol b B FEAIDE S

= dsieh.

Legends for figures

Fig 1. The kidney of control group, showing normal structure. H & E, X100.
Fig 2. The kidney of rat administered with CdClL(1.7pg/g bw/day) for 1 week.

Notice a severe acute tubular necrosis of the convoluted tubules and dilatation of tubules. H & E, X 100.
Fig 3. The kidney of rat administered with CdCl,(1.7pg/g bw/day) mixed with L acidophilus-fermented milk for 1

week. Notice no obvious changes comparing with the normal structure. H & E, X 100.
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