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Effects of Water Extracts of Persimmon Leaves
to Cadmium Toxicity in Rats by Inhalation Exposure
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1. Department of Preventive Medicine, College of Medicine, Kyungpook National University

Experimental animals were divided into 5 groups; normal, cadmium control, and 3 experimental groups. Cadmium
control and experimental groups were exposed to 1mg/m of cadmium aerosol in air by inhalation exposure for 6 hours/day,
5 days/week during 4 weeks. Dosages of 20, 40, and 80mg/kg of extracts of persimmon leaves were intraperitoneally injected
to experimental groups respectively and several toxicological parameters and induction of metallothionein were measured from
the rats that inhaled cadmium aerosol in air. The resuits of this study were as follows. Cadmium concentration that cadmium
control and experimental groups were inhaled was 0.980+0.061mg/m'. Mass median diameter of cadmium aerosol for
inhalation exposure was 4.93+0.483.n. Cadmium content of normal group in lung was 0.088.¢/g and the highest cadmium
content in lung, 55.492.¢/g was from 80mg/ke dose group. Cadmium concentration of normal group in blood was 0.348.¢/100
m¢ and the highest cadmium concentration in blood, 2.642.¢/100m¢ was from cadmium control. Cadmium concentration of
normal group in liver was 0.010.¢/g and the highest cadmium concentration in liver, 31.100.g/g was from 20mg/kg dose group.
Cadmium concentration of normal group in kidney was 0.030g/g and the highest cadmium concentration in kidney, 2.526.¢/g
was from cadmium control. Cadmium concentration of normal group in intestine was 0.064.g/g and the highest cadmium
concentration in intestine, 0.300.g/g was from 80mg/kg dose group. The highest cadmium concentration in urine by week was
6.080ug/day from 20mg/ke dose group in the fouth week and the highest cadmium concentration in feces by week was
341.731 ug/day from 20mg/kg dose group in the fouth week. Metallothionein concentration of normal group in lung was 5.769.g
/g and the highest in lung, 30.986.2/g was from 80mg/kg dose group. Metallothionein concentration of normal group in liver
was 38.856.g/g and the highest in liver, 169.3784¢/g was from 40mg/kg dose group. Metallothionein concentration of normal
group in kidney was 22.2284g/g and the highest in kidney, 47.898.g/g was from 80mg/kg dose group. Metallothionein
concentration of normal group in intestine was 2.170.g/g and the highest in intestine, 13.642.g/g was from 80mg dose group.

Key words : Cadmium, Inhalation Exposure, Metallothionein.
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Table 1. Experimentél Design and Treatment

Setting of Cd

Setting of Dosage of
Group N Exposure Cd Aerosol's PLb Extracts,
Concentration in MMDa P
Alr, mg/ mt L g

Normal Rat 10 0 Saline Only

Cd, Control 10 1 5 Saline Only
Cd, Experimental 1 10 1 5 20
Cd, Experimental I 10 1 5 40

5

Cd, Experimental # 10 1 80

a : Mass Median Diameter. b : Persimmon Leaves.
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Fig. 1. Layout of Inhalation Exposure System.
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Fig. 2. Variation of Cd Concentration in Air During Experiment.
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Fig. 3. Variation of Mass Median Diameter for Cd Aerosol During
Experiment.
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Table 2. Average Cadmium Levels in Lung Samples

Cadmium in Lung, 95 Percent Confidence

Groups N ©/9 Interval for Mean, w/g
Normal Rat 10 0.088+0016 0067 ~ 0.108
Cd, Control 10 54694 +2432 51673 ~ 57714
Cd, Experimental 1 10 52.268 + 5445 45506 ~ 59,029
Cd, Experimental I 10 50,662 +3.632 46.141 ~ 55162
Cd, Experimental m 10 554022 +3832 50658 ~ 60325
Total 50 42638+22028 33546 ~ 51731

a p(0.05 by One-Way ANOVA
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Table 3. Food Intakes, Body Weight Gains

Body Weight Gain,

Groups N Food Intake, g/day a/4 Weeks
Normal Rat 10 19.106a+3.198 1338662 +27.153
Cd, Controt 10 15.028+5.8% 74.626b+5.196
Cd, Experimental 1 10 11.194£0444 6324645845
Cd, Experimental 0 10 11.930+2.867 64.718+1.511
Cd, Experimental W 10 13.786+1.231 671363792
Total 50 14208+4.159 80.718+29793

a : p¢0.05 by One-Way ANOVA. b : p(0.05 Compared to Expermental |, il, and Il
by Duncan’s multiple range test,
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Table 4. Mean Organ Weights of Liver, Kidney, Intestine

Groups N Lung g Liver, g Kidney, ¢ Intestine, g
Normal Rat 10 1799a+0.111 9612a+1560 1932+0508 4516+0799
Cd, Control 10 1708£0193 5390+0507 158820211 46480752

Co. Expermental g 150740163 708841792 1674£0264 4360002
Co. Bxoormental g 150040178 756441489 1492£0169 4980426
Cd. Bxoermental 1y 1640155 58180798 1812+0264 53600:£0400

Total 50 162740188 72141847 1609+0323 4879+0508

a : p<0.05 by One-Way ANOVA. b : p(0.05 Compared to Cd Control by Duncan’s
multiple range test.
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Table 5. Cadmium Concentrations in Blood, Liver, Kidney, and
intestine
Blood Liver Kidney Intestine
Growps N (g/100a)  (m/q) (/) ls/Q)
Normal Rat 10 0348+0048 00100000 0030+0000 0064+0005
Cd, Control 10 2642a+0204 2768207148 2526+0520 0.166+0047
Cd,
Expermental | 10 2456+1.104 31.100ab+3261 2462+0130 0276c+0.043
Cd.
Expermental 10 19420408 2095444946 2474a+0924 0.186+0048
Cd.
Expermental 10 2030+0.181 20516+3762 2134+0174 0300ac+0037
Total 50 1883+08963 20052+11755 1925+1072 0.198+0093

a : p<005 by One-Way ANOVA. b : p{005 Compared to Experimental I and Il
by Duncan’s muttiple range test ¢ : p(005 Compared to Cd Controf and
Experimental Il by Duncan's multliple range test.
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I FIEE R TOIA] 4.638pg/day S &2 71a LIt om At
AT olgddl Alole FASIFTHPp<0.05). 457 &) AE
o4 ZFHEE thad) Aole UNKE A1 FE2Q] T8
o] Vil w2k 25 FEES) =TIt 7Kk RO o}
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Table 6. Cadmium Concentrations in Urine by Week Interval
The 1st The 2nd The 3rd The 4ih
Groups N Week Week Week Week
(1 /Day) (1g/0ay) (1g/Day) {ug/Day)
Normal Rat 10 0009+0002 0020+0003 00200002 00230003
Cd Control 10 131640346 24041344 3202+0916 463820657
Cd, Expenmental 1) 16310657 3056a=0579 42322732 6080a+0%I
Co. Bxpermental 40 4745020600 24970765 4774a% 1150 57181575
Co. Broermental 4y 3p40564 24980247 393742035 49861429
Total 50 1208+0778 2009+1282 325122201 4280+2446

a p{0.05 by One-Way ANOVA.
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Fig. 4. Excretion Profile for Cd in Urine by Week.

6. A=Y BFE JIEE 5%

B, 7IEE Ui e ZEeh 4879 2 ARl 7=
249 A= B 7 W Fig. 59 2otk FE B JIEE &
Bk B 1FHoAE 48T MollA] 136.42548/day2

Z7H UL AET 104 93.408ug/day O T JHE RRkoH

ik AE 9 olEEt Role 7Yk (p<0.05). 2F )

ol Al gt MollA] 238.687ug/gE 7 =L AET 10

A} 208.437pg/day O 2 JVE ko] HAT A 48 E19) ol

gt xlole FASIFTHp<0.05). 3FRolAE HET 1A

169.352ug/day & 718 SR AT MAlA 117.722ug/dayC 2

7V 2ron Fard A4S olzd Xols /st

(p<0.05). 4FRolA = UBFE [ olA 341.731pg/day = 7HE &

UL LB OollA] 281.174pg/day O &2 71 IO Faaih

A7) olEil xlole FABIITHp<0.05). 45 S0k AH

ho= o]
a=
c=
S =

.47
olA] ZAFHE Tl g AlolE UYL Y REEY FAEH
o] Erighl wet @F FI=EY skrt Eislke AQE Hot
AlY FEEQ Fo7t Aol E012 J1=8S uidAl7I=dH &
gte FE ASE 44w} 9F JIEE9) midEcks 1 g%
o] ARUTH.

Table 7. Cadmium Concentrations in Feces by Week Interval

The 1st Week The 2nd Week The 3rd Week The 4th Week

Gows N igpay  Gwe/Day  Ge/Day)  (e/Day)
Normal Rat 10 150040438 238740452  2885+1070 158720343
Cd, Control 10 133658b 12668 233518426477 143203435849 337.324+86.167
Cd,

Experimental | 10 93408+19425 208437132441 1693523135439 341.731a+7552%
Cd.

Experimental i 10 136425ab 122477 221926144311 138023124255 281.174+65109
Cd, .

Experimental 1 10 11194322489 230687a+40.148 117722e+ 23360 32015741285

Total 50 9540552962 180991196479 114255164226 256.395+143393

a : pl005 by One-Way ANOVA. b : p(005 Compared to Experimental | by

Duncan's multiple range test ¢ . p<005 Compared to Experimental il by

Duncan's multiple range test.
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Fig. 5. Excretion Profile for Cd in Feces by Week.
7. =9 H, 7HE, A1E, AollA]9] metallothionein ST

Table 8. Metallothionein Concentrations in Lung, Liver, Kidney, and
intestine

Groups N Lung, w/g Liver, m/g Kidney, m/g mtf:}'ge'
Normal Rat 10 5760+1300  3BRH6+Q475  22228+4257 2170050
Cd, Control 10 875042086 97.284+14266 41304+13.148 69000773

OO, Brpenmental 1o y\sgio+47i8 89468219067 415561071

3 10.530b1.12
5

Cd, Expermental
W

Cd, Experimental
]

Total 50 18528+10876 10369448075 38491112463 822044330

a - (0.05 by One-Way ANOVA. b : p(0.05 Compared 10 Cd Control by Duncan’s
multiple range test. ¢ @ p(0.05 Compared to Cd Control and Experimental | by
Duncan’s multiple range test. d : p¢0.05 Compared to Experimental | by Duncan’s
multiple range test e : p¢0.05 Compared to Gd Control and Experimental |, Il by
Duncan's multple range test f : p<0.05 Compared to Cd Control and

Experimental |, fl by Duncan’s muitiple range test.

10 25773b+6008 169378ae+12816 3047049496 7862+0833

10 30986ac+7209 1234860+40053 47808a +6481 ‘3-54232'“-25

Al

4 A

AT, 7158 ERTE ZEe 4879 5, 1, A
2] 3 AolA] metallothioneing 2433} Zuh= T 83} Zith
oll4] metallothionein®] &%= &akrollA] 5.769ug/ g0 R 1L
B FojAls ABFE MolA] 30.986pe/g0 8 718 EUL 158
R0l 8.752pg/g 0 2 7VA WL om Hikrtd HETY o]
213t zlol= FAlSIATHP<0.05). IHaolA metallothioneing)] &
T FakrollA] 38.856u/g01 Q3L HETFolAlE AT Mol
169.378ug/g Q=2 7He =}l HE T 104 89468ug/g2 = 7}
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(p<0.05). A15}ollA] metallothionein®) &+ &ehrolA] 22.228
pe/gOIV L HE Dol AET NMolr 47.898ug/gC = 712
=L AET Mollk] 394704/ 25 71 oM HakZu 4
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9 BTt oAl 2170ug/g0IR L BTN E ABT
MollA] 13.642ug/gC = 71 =R FI=E HETONA 6.9ug
/828 71& Ion Fard 4T ol Aole 7
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