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A Study on Antitoxic Effects of Pine Leaf Extracts against
Cadmium Toxicity in Rats

Jong-Sub Lee, Kyung-Ok Park
Department of preventive medicine, College of Medicine, Wonkwang University

ABSTRACT

This study was conducted to investigate the antitoxic effects of Pine Leaf extracts against cad-
mium toxicity. The experimental rats were divided into 5 groups, such as control group cadmium
alone treatment group and simultaneous treatment groups of cadmium and three doses of Pine Leaf
extracts. Each group was administered with different dose of Pine Leaf extracts such as (.5 mg, 2.5

mg, 5.0 mg/kg wet weight in pallets for 12 weeks.

Cadmium Chloride(CdCl,) was administered by 4 mg/kg body weight.

The results were summarized as follows :

The simultaneous administration of cadmium and Pine Leaf sigmficantly more decreased cadmium
concentration in liver tissues compared to the administration of cadmium only.

When blood were measured, no significantly difference in haemoglobin, haematocrit, erythrocyte
values compared to the administration of cadmium only, but RBC significantly more increased.

The simultaneous administration of cadmium and Pine Leaf more no sigmificantly difference metal-
lothionein concentration in liver than the administration of cadmium only.

There were showed the histopathological shght changes in the liver and kidney tissues of rats.

Key words : Pine leaf, antitoxic effects, cadmium toxicity
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Table 1. Mean body weight of rats by week

( ): Percent change of body weight

Body weight(%)

= H Group 1 Group 11 Group [I1 Group IV Group V
Control CdCL.(4 mg/kg) CdCl.(4 mg/kg) CdCL.(4 mg/kg) CdClL(4 mg/kg)
+Pine Leaf(0.5 +Pine Leaf(2.5 +Pine Leaf(5.0
initial 157.0+£42.66(100)  133.4+28.30(100)  154.2+19.17(100)  166.5+26.49(100) 160.6+2.51(100)
1st week  189.0+41.51 112.0420.80 131.2+20.07 138.8+22.33 147.01£2.00
2nd week  200.81+46.79 106.4+25.81 122.54+26.18 125.8+28.67 139.6+7.40
3rd week  238.41+54.55 119.0+30.58 128.81+34.41 128.8+37.90 146.2419.04
4th week  250.4+59.14(159.2) 140.3£54.90(105.3) 149.5440.90(96.7) 160.3+25.70(96.4) 163.6+18.89(101.9)
5th wesk  225.2458.31 147.3+45.67 162.0+45.40 154.3132.72 157.6+13.24
6th week  261.2+57.20 198.0+49.02 207.0+45.91 181.0£80.72 215.2+17.05
7th wesk  273.01+57.89 227.3+48.66 227.0%+52.05 218.0+25.71 195.4+13.56
8th week 298.2+6(.42(189.8) 231.0t48.36(109.7) 243.7+£71.00(157.8) 268.3+25.50(161.4) 224.81:19.88(140.0)
9th week 296.2+67.33 241.3+47.16 259.0+68.20 293.3123.12 256.0::27.99
10th week 315.01+66.01 252.3146.05 249.32-71.58 273.0+23.52 231.0+25.40
11th week 313.4+67.45 267.8+37.53 281.7+80.96 303.3+17.79 254.6+31.71

12th week 298.8+66.52(189.8) 267.3148.89(141.2) 287.0x77.66(186.4) 316.0+32.19(190.4) 238.61:29.90(148)

(%)

250 +
200 b Gmup vV
e~y Group 1
- G
,//// /// ve
150 | v g Group ¥
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100 4&"‘?" -
50 |
3 1 L Week
e} 4 8 12
Fig. 1. Body weight change of rats by week
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w2 4 *8¥0.5 mg/

O rc

59 58325 mg/kg) FoIT-& =

2. X =35 #E
223 2544 ¥ 85 43 Aol Table 23
zr},

7bel 73 7l g &5 o] 7l2E TR
212.09+14.25 ppme|gl o, =53} 44 43
(0.5 mg/kg)e] W& FoFor = 187.52+42.32
ppm, JF=E 9 F43H2.5 mg/kg) M4 Fo
FollAle 159.92+75.75 ppm, 7t=E3} 4 &
2(5.0 mg/kg) W& Foleoll A= 143.72+ 56.32
ppm 2R §-3 98] Fof B8kl wlesled 1HAU ] 7}
=g FEF FAANLE felEkA adte AR
vhepget (p<0.05)

AlZRY NMeF FREE FIEE O ol AHS-
181.90+76.39 ppme|3li, 7A=g3 $o 83
(0.5 mg/kg) H-E FolTolME 160.32£49.84
ppm, 7F=&2 £ F8%(25 mg/kg) HE Fo
FollA & 120.58+23.78 ppm, 7V=F3} 490 18
2F(5.0 mg/kg) W4 FoATel = 135.01+ 72.8
ppm & 54 8] Fof fakol nlste] Adae] 7}
EF FE7F EAA R Rt adte AR
vebyioh

3. ZE|L} metallothioneins T
7¥A2 A ol 4 metallothioneins £ &8 A3}
+ Table 39} 2}, 7FAE A9 metaliothioneins
Sz 7keg whs Foie] AP 66.38:£25.69 mg/
goladat, b= 83t 44 A-83(0.5 mg/kg)®l Fo
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Table 2. Cadmium concentration in organs after 12th weeks treated with cadmium chloride and pine leaf.

- ,5,,

Cd Concentration in organs{ppm)

Liver® Kidnev

Group I Control

Group [T CdCL(4 mg/kg)

Group I CdCL(4 mg/kg)+Pie Leaf(0.5 mg/kg)
Group IV CdCL(4 mg/kg)+Pine Leaf(2.5 mg/kg)
Group V CdCLM4 mg 'ke)+Pine Leaf(5.0 mg'kg)

0.23-+ 0.11
212,09 1 137.25
187.52:4 42.32
159.92+ 7575
143.72 1 56.32

(0.45+ 0.22
181.90+76.39
160.32+49.84
129.58:+23.78
135.01+£72.8

* o P<LO5

Table 3. Metallothionein concentration in organs after 12th weeks treated with cadmium and pine leaf.

unit : mg/kg

Metallothionein Concentration in orangsangs

Liver™* Kidney

Group I Control

Group II CdCL4 mg/ky)

Group HI CACLE mgikg) FPime Leaf (0.5 mgkg)
Group IV CdCLA mg k) +Pine Leaf(2.5 mg kg)
Group V CACLOE my kg +Pine Leaf(5.0 mg/kg)

3228 013
66.38 + 25.69
704624
07.83 1 15.87
93.85 1 18.59

2.041 0.51
32.03110.13
16.85+3.77
18.11£5.14
26.15%5.30

Al 70467 24.22 mpeg, Rt S EEER2S
mg/kg)H S-Fo] A3 = 0783+ 15.87 mg/g. 7H 182}
9l v8ek(25 mgike) ol AliE U3.85+2.42
mg/ge @ 9] Folg-efo] Evigtell uhup 7hahy
metallothionein®] #%3- SA2 22§23k o]
2 1;10:}3],

A2 A metallothionein®] F iz 7}z
o Gk SEed Al 32,03+ 410,13 mg/gel ey,
AR U Z])g-%k(() 5 mg/kg) 594 16.
85 mg/g, P B - v gek(2.5 mg/’kg) -Er
o] 4] 26.15£5.30 mg/g o Al A=A 2
Far sl Folgake]l Fobgkel whEl met al-
lothionein®] F=i= E4* 23 §-218 el i
Wolz| okt

4. 3= B.,-microgloburins =

Rat®] el s 83 Helsto] B--mi-
crogloburin® % 48 A (able 4 2F7) b
vk fRod 7R 30,141 10.15 pl/ml 0]‘%1 r, ?L_n
kg %1%%* 0.5 mg'kg) Folv2 36.83 ul/
m/, et 49l 288F2.5 melke) l'éo:‘ill_‘l
37.68+14.69 wW/ml 7By 2ol el Kol
(5.0 mg/kg) 39.70+8.79 ul/mlF 53] Fol g

* 1 P<0.l

Table 4. B.-microgloburin in serum after 12th weeks
treated with cadmium chloride and pine leaf.
unit © pg/m/

T u B.-microgloburin
RV .
in serum

60.014 7.41
30.14:10.15
36.83110.51

Group I Control
Group 11 CdCL(4 mg/ky)
Group I CACLG mg/ke)+
Pine Leaf(0.5 mg/kg)
Group IV CACL4 mg/kg)+
Pine Leaf(2.5 mg/kg)
Group V CdCL{4 mg/kg)+
Pine Leaf(5.0 mg/kg)

37.681 4.69

39.70+ 8.79

gFo] Z71gbel wbe} A -F B.-microgloburin?] &
Yob Ao folatA Fobshis Ao vehyt
o} (p<().05)

5. glofsty Ws|

Fhe It B SEE Folol o3k ddEgd 7
31 table 53} 7LL} &loﬂz 2] & -
(RB(,) Floss 7hg shESRo] A 8.67 X 106/10]
1ot b 4ok 2l 4182k (0.5 mg/kg), T8
(2.5 mg/kg), 7-8-2H5.0 mg/kg) HE-FoIA] 8.86x

N LR
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106/11, 9.46 X 106/)l, 10.17 X 106/pl2. 2 4 5
SeFo] Frtgdol wel HE e v} G Eo)
& A¥E BP9 29 hemoglobm % hema-
tocrit®] 2 E o] fo Fof Lk Frlo oe}
TARCE foatA Friske Ao® Yepylr)
e WEH(WBC)S] 2l Aol & wolx] o
gkch,

6. &3t Ho|AH 23

7hol| A BElev g ghake dirite] A gka
sirtolell e gFon, gl flxshd vpzbEgal
AAFe) 7l 71 $3519) 51(Photo.1), 7hLH Fof
FUR O NEA S RRLIR IR
f-(portal inflammation), 52’& A ghake. el
Bt ot | | AR vlebElg;

b Freedr| g
o]

1z
1 Photo.3)

o ¥ ’T’%iﬁ‘ & kW \ )
A A L A W ) o
7S of ) xpe] b 9l S HPhoto. 5) S7bE

Table 5. Hematopolesis of blood after 12th week treated with cadmium chloride and pine leaf.

Ik h-]
T Uy

WBCOx10%/ul) RBC* x10%uh) HGB*(x<10%ph  HCT*(%)

Group I Control

Group 11 CdCL(4 mg/kg)

Group 1T CdCL{4 mg/kg)+Pine Leaf(0.5 mg/ky)
Group [V CdCL(4 myg/kg)+Pine Leai (2.5 mg/kg)
Group V CdCL(4 mg/kg)+Pine Leafl(5.0 mg/kg)

12.37+£7.45
8.60£2.99
12.17:£6.90
3.601£4.99
8.00%2.75

8.06+1.04
R.6711.08
R.8610.72
9.46+ 2.07
10.17:+1.26

15,424 1.50 43.6+4.17
14.6441.73 41.76 £5.14
13.6340.92 39.07 £2.98
15.67.£4.24 43.43£9.03
16.98 2,84 48.344.7.57

L P<0.05

Photo. 1 I’h()tm‘nicn»graph of the Liver of Control
at. (x100)

Photo. 3 Photomicrograph of the Liver of Rat treat-
ed with CdCl, 4.0mg/ kg (x100)

Photo. 2 Photomicrograph of the Kidney of Control
Rat. (x100)

Photo. 4 Photomicrograph of the Kidnev of Rat treat-

ed with CdCL 4.0mg kg (x100)
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Lol dF AN 2 x| ofFo] viet
v AFEddyct &
(Photo.7), G558l A5 ZHAIE E&Ade] 7 27
A= ¢k (Photo. 9)

27 AR Photo 20141 A& A& (cortex)

A (medulla)?] FHo 2 FEH ARFAL 244
S R e = 74’%}.*73 Hlw }“ 5

oL

Sa 2 shals} 7910 32 E Aol o
el $9 FEE Aes Folw A At 4
HAE) FF, 93 Awe] JSHE 2 dat
ZHo] 7l g Folvdt Ak R vheht dli
zhgo] 72} glodrh(Photo.6)

5o (Photo. 8)2] 74-

-y

£ FEw 7 FE

*E -0

AEAEAEL A Albent, it %

Loe

Photo. 5 Photomicrograph of the Liver of Rat treat-
ed with CdCl, 4.0 mg/kg and Pine Leaf 0.5
mg/kg.(x100)

Photo. 6 Photomicrograph of the Kidney of Rat treat-
ed with CdCl: 4.0 mg/kg and Pine Leaf 0.5
mg/kg.(x100)

Photo. 7 Photomicrograph of the Liver of Rat treat-
ed with CdCl, 4.0 mg/kg and Pine Leat 2.5
mg/kg. (x100)

Photo. 8 Photomicrograph of the Kidney of Rat treat-
ed with CdCl, 4.0 mg/kg and Pine Leaf 2.5
mg/kg.(x100)

Photo. 9 Photomicrograph of the Liver of Rat treat-
ed with CdCl, 4.0 mg/kg and Pine Leaf 5.0
mg/kg.(x100)
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Photo. 10 Photomicrograph of the Kidney of Rat
treated with CdCl, 4.0 mg/kg and Pine
Leaf 5.0 mg/kg.(x100)

542 A4 99 cHPhoto. 10).
Iv. o &
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a2ol7} VA S-S 7 4 slokar Basksl s
o, o] YA FAFE ikt zde] YA 54
of gt wolsmve] 7l mAdE El & Folvt B
arsksd e,

%}k cadmium FA3 ol 192+ Worker 5%
o] 2]3bed B wEg)=dl, vletul Do} %}F@a“] A
AFEE Wole| oAl ATFoIdt A7 HARE
b cadmium &7 F7HHE SEste] Aol F ’Q’H‘
o cadmlum A4 2pg A Zvkn slglon, o]

S}z, SN, S, E3hE, Ay
‘C'“)r"r’—. Abg2], 29 gkl S AF o F9ljF A
cadmiumE=% Z7asr) ek R ausisdck a9t
off o]*= ¥3do] Aol HAHH cadmium®@ Zazell
od3pe oAl WopsElgd e, dRe S5}, o5
2 vivigjrl, gk §98 5z 7t
zha Azl od-ggk vt Qlot

AYEEe] AFHss FF5d F24 HA9]

lr § rlo

cadmium A&

e, 7154, FlE T3 A4 P T8
g wFe] shi2A] Ralph'e YA —?04 A Fo
gfol] nle|ste] AR FEL] A Fo] Wbs B3}
%32, Dieter %2 YA 47} A 7“°] 7:3’5:94 2
Bol 7ha, A1 1A 3 g} FAE A
& Bt

B odqolde 2 7heg dERelT 7he
B3 $9(CdCL 4 mg/kg), 7H=F¥ $99(0.5 mg/
kg, 2.5 mg/kg, 5.0 mg/kg) &5l A Fws}

APz A 127742 vl 5= :14 i A ke
¥ &5 5o stEg W o] HEFAT w7
A 45 F ARl ATl A %ol 0101 b7k 7hA
Ak, ¥ 8FF el AR vlE Fotet
= %S Hola glvh AR M2 wiashd hs
¥ @5 Fodted vl hegFI B 8050

A FZ7VEol| A FEH =)o)

mg/kg) R s PO R e =
5 Holr| okar ol Au, FruEal 4 X405
mg/kg), FFeFI 59 F88(2.5 mg/kg) FoAT
& FEg 271 FAE Hola gfrh

fr e WA E o] &3t R *“}ELW] cad-
mium®] HWAEAf ol w] &= A& A] cadmium 1
mg/kgs FoI% ¥ cadmium¥} QIAHAFEH 10,
50, 100 mg/kg& skl 8577 Foidte] AllgH
35 gk Ao wE Aol 25 wig- H2
AFZE7HE vhebln 55l 7 7] 2ol E v}
el o} 6o F ] Hfo|7p Hol W Alge] Hx}
o} alzlslgdel. el 49 ot vl efslw
cadmium 0.5 mg/kgd BN Foiste] 1277
gk Axp Aelald g Fol el wlsked AFba)
A S FHlzl ¥ A oE HduE Bauskd
c} ol A#Z|ZY, cadmium Foiuf, AldAz, Al
Hx7 Eo Holg 71l A et A7tEH, £
FZodnl Azt gk Yakgk AL Fd ok
& Hlolelw Al E )

22| cadmium FEE AHEH 7Abel A £
ol g2kl nj#ste] cadmium FE7F F28 A
( P<0.05 )& vheplied, oldd Ak 9 &
5 #& Ve A A e) dxislgdv). ¥ Al
7+ 2 AU metallothionein®] F 5+ Sg3E N2
F-o] o] Frigtell whet F2l(P<0.05)3H F71
slol=dl, o]y 0]1®2] B e} al|ahgd o), Ao
Baele Aol Flgden AlREI metal-
lothionein ¥%=% ZHgz2lells e} 22 Heks B
4t o]+ Michael® 52| Fof & at A3
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w2} metallothionein 24 gko] 2A] W3}zic)=
FAze} Ux)shH, $gFFNel M cad-
miumE Az, 28k AR 2 EH cadmium FF
of & whe] A vehs Zlow Az Eich
Wilson Sl 28l Apamiaiz ZFEHS Aol A7l
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o
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O
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A& Holar gl

2. &AW g s b AR ks

H L=}

o

NCH = Fol o
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—
=
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33z Aol ol gkl

6. 78 2 Aol SRV HEE S E
SHE ool nlstel £4e| Folael F7hd o
whet Zha o} AL A we] Eabe) Huot A B
#l5ieh,

V

i

tnEE

1) Fassett D. W. : Metal in the environment. New

York, Academic press., 1980.

Piscator M. : Kietary exposure to cadmium and

health effects Impact of environmental

changes, Environm. Health Persp., 63, 127, 1985.

Degrave N. : Carcinogenic, teratogenic and mu-

tagenic effect of cadmium. Mutation Reaearch,

86, 115, 1981.

4) Page A. L., EI-Amamy M.M. and Chang AC. :

Cadmium in the environment and its entry into

terrestrial food chain crops. In handbook of exp-

ermental pharmacol., 80, 33, 1986.

Oh. S. H., P. D. and Deagen J. T. : J. Toxicol. En-

viron. Health, 7, 547, 1981.

Piscater.. 1966 a : Perterson et al.. 1969 : Pet-

erson and Berggard, 1971; Lauwerys et al., 1974

a ; Bwrnard et al.. 1976, 1982.

TR  ThEER B TR,

165-167, 1975.

P AE 4w - v | [ R PA ATR BRORE, 197-198,

1981,

WG A T DU G SRR T MR, 28-29,

1987,

10) BHE (BT
344, 1991.

2

N

3

=

=1l
a2

6

i

7

—

8

-~

9

~

BhRat o] st R, A9 A7

Korean Journal of Environmental Health Society, Vol. 22(3)



11
12)

13)

14)

15)

16

!

17

18)
19)

20)

27)

28)

29)

30)

31
32)

33
34)

35)

36)

A Study on Antitoxic Effects of Pine Leaf Extracts against Cadmium Toxicity i Rats

W% A« e, SR Bk AL, 78-79.
FEEkY M - R 48 e BIIRIEH], 3t
it, 440-441, 1982.

B S ARG ISR, R, 201
1994.
AR SfrTReR  PrimEEDEL IR

198-199, 1951.

LY | vhagigst A REME R, 186-188,
1991,
FEIEK Hed  BUFCOPEE(E T, R ER, 277-

280, WAEERE] 59.

LR D RFEC R T LR ¢ R R, R AR
St 212, 1970,
T E L ARCEL AR HER, 523-524, 1975.

ST E ¢ rhlsgee s oy, v e ],
1963,
WIS E
202, 1989.
AT ENSECRI U AL, 1 R )
& I'RL n), 276, THEERE] 1965.
oy ﬂ*ff" AHEHIE, AR
3R I 200 e R
E (&‘Pm flnufﬁﬁﬁfrd 179-181, 1988.
ITERTEREMTHR © PR I,
bk, 181-183, 1977.

TR (K% o] 4% ks
moll BgE A, HIACRH 1'2' FEE B '1 1994.
Pl B OM fiEM: Fhagthell oHEl {gishel
B ARl B AR *‘I?IEH??}_}L' FHEHE !”U.Y- A
i, 1993,

T A Tl BPEE AR AREYle] [
R HERE, AS S SRR TR L 1991,
Nutriant requirement of Laboratory Anmimals Na-
tional Academy of Science Nutriant
quirements of Domestic Animal, 10, 1990.
Piscator M. : Kietary exposure to cadmium and
health effect @ impact of environmental changes,
Environ. Health Persp., 63, 127, 1985.

T KRR EL AR - PR i AR
ok ki, 31, 1982,

413,

s h A, RO T RMEY RO, 291~

WL, 1302, 1982.
R A,

il

fE2s Cadmium %

re-

FIRACE - YRR, i, 160-161, 1982,
A ESRI T RS - P AERESR S, D
HEEEUS, 82, 1988.

DR PR L, BRI, 85

T3 © DDVP&EMW T E Mousedl 4] H&iBe] &Ey
el BiRY e, Mol (REEACHE RE-EM
AR, 1988.

ol 7, Fl, olEA] ¢ HPVEWS RIS L

el #isel BEEE BT
85-95, 1994.

Worker, N. A. and B. B. Mogicovsky * Effect of
Vitamin D on the utilization of Zinc, Cadimum

7, BRI EESEEE 2003),

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

)

=

)

~—

)

Pt

)

~—

97
and Mercury in the chick. J. Nuir., 75, 222-224.
1961.
SlEAL WFAL WA, G vhes g7

Cadmium &H ol v]a]&= FEAke] 38k Korean

J. Toxicol. 10(2). 169-179, 1994.
FRER, 4, ehEr @ Fiel Cadmium W gl
uba]i= gl dFLel PR, BEMR .

15(1), 68-74. 1987.
ol A, ANE, V8 viviele] Ld 3 S
Cd 2} Pbel A Al &gt o3-F, 21(1), 47-55, 19%
akedn], Hste), o)3A ¢ ﬂr_‘f’r& Aol egh 32

Wl aah, b sl gsks A, 17(2). 102-113,
1991
Ralph, J.. Smialowicz, Ronald R. Rogers, Marie,

M. Riddle, Robert W. Luebke and Lela D. Fogel-
Effects of Manganese. Calcium, Mag-
nesium and Zine on Nickel-induced Suppression
of Murine Natural Killer Activity. J. of Toxicol.
and Environ. Health, 20, 67-80, 1987.

Dieter, M. P., Jameson, C. W., Tucker, A. N,
Luster, M. 1., French, ]J. E., Hong, H. L. and
Boorman, G. A. @ Evaluation of tissue disposition
myelopotetic and immunologic response in mice
after long-term exposure to nickel sulfide in the
dringking water. J. of Toxicol. and Environ.
Health, 24, 357-372, 1988.

ARl AT FFde] A3 §A Cadmium F
—‘r—o“ 3t 5H =gt gk o) &ke) \JLA}E}—O]>1.
i 13-14. 1994

s0n

"ffl*’" Hedt, AWE 1 qlibabide] v o) W
o S-Alof] W] A|3= °ﬂﬂ g ghd 9] At s] 7], 18(2),
125-134, 1992.

214 8k ¢ vhgo] Wi e] FHETE cﬂ )2 = o ko)
hah o, g A 3] ], 14(1), 3, 1988.

EWX FEOR - H el Ay ‘l anfne] Jh
ditbell nlala= B2, WSRIBRERTEEMEE 1601),
29-43, 1990.

FRBLBEELTL IR MRS E AT PREFEEAR vk

Rk, % o fbid, 300-302, 1978,

e o e el i’k S ME¥S Metal-
lothionein 2] P& el 3hah 70, BRERLEYL K
R B p. 73, 1994..
Goering P. L. and Klaassen C. D. :
cadmium induced

Goyer R. Al Toxic effects of metals. In Klaas-
sen C.D., Amdur M.O. and Doull J. (eds.),
Casarett and Doull's Toxicology. 3rd Ed., Mac-
millian Publishing Co., New York, 1986.

Dunn M. A., Blalock T. L. and Cousins R. J. :
Metallothionein. Proc, Sec. Experi. Bio. Med,,
185, 107, 1987.

Tolerance to

Korean Journal of Environmental Health Society. Vol. 22(3)



