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Applications and Prospects of Trace Metals, Copper and Iron,
in Integrated Traditional and Western Medicinal Tumor Therepy
- — — Experimental study on the antitumor effects of recipes made

of copper, iron and artificial moschus in mice bearing HepA

Abstract

Malignant tumors were known by Chinese medical practitioners
thousands years ago. There were lot of useful therepeutic experiences
collected from practice and some guidelines about malignant tumor
treatment had been established. In traditional Chinese medicine,
recipes, made of herbs, minerals and products of animals, played a very
important role and had a predominant position in the treatments of
malignant tumors. The components of recipes for treatment of
malignant tumors not only included the agents for inhibiting the tumor
growth and acting against the tumor cells directly which was described
as Po Ji Ju (#42%), Xiao Zheng Jia (Gi#tJg) and Ruan Jian San Jie
(3R # ¢t ) etc promoted by some kinds of traditional drugs such as
copper and iron minerals etc. , but also included the biological response
modifiers to make various dysfunctions in host due to malignant tumors
recovered which played the actions as Fu Zheng Gu Ben (3 iEE] K),
Huo Xue Hua Yu (G&£z1¢3*), Qing Re Jie Du ((F# M E) etc
considered by Chinese traditional practitioners.

In this paper, recipes was made of cupric and ferric compounds,
in stead of natural copper and iron minerals used in traditional Chinese
medicine, and artificial moschus in stead of the natural moschus which
was one of powerful Yin Jing (5]%4) agents which was considered as a
leading — carrier for other companier in traditional recipes. Two recipes
composed of cupric and artificial moschus as R3 and cupric, ferric
and artificial moschus as R7 were raised. In these two recipes, the
components could be considered that not only had the actions against

tumor itself directly, but also had the effects on recovering dysfunction
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of the body. The recipes would have both the action of Fu Zheng and
Qu Xian (3% iE4% #8) as described in traditional Chinese medicine.

The experimental results indicated that our recipes played
significant roles in inhibiting solid HepA tumor growth in BALB/C
mice (p< 0.01, p< 0.001). Especially, R3 and R7 had remarkable
action on prolonging lifespan of mice with ascite HepA (p< 0.05).
In all recipes R3 was the strongest in inhibiting HepA solid tumor
growth and prolonging lifespan . Copper and artificial moschus had
predominant inhibiting tumor growth effects(p< 0.01), copper acts
more obviously in inhibiting tumor growth than artificial moschus, but
the inhibiting tumor growth effects of iron was not significant in our
work. It was also showed that R3 and R7 had the effects on elevating
thymus index, spleen index and hemoglobin without any hazard action
at main organs. In mice exposed to R3 and R7 for three weeks, it was
showed on histological study in mice bearing solid HepA tumor that:

1)increased in necrosis ratio and decreased in survival ratio of the
tumor tissues;

2)promoted the proliferation of fibroblasts and connective tissues
around the tumor and increased in numbers of lymphocytes and

PMN, both had invaded into the tumor tissues;

3)inhibited in proliferation of tumor cells.
All effects mentioned above were stronger in R3 than R7 in BALB/C
mice bearing ascitic HepA. After exposed to R3 and R7, it was
indicated that
1)increased in ratios of lymphocytes, PMN and degenerative tumor
cells in ascites:
2) melt, lost even disappeared in microvilla of tumor cells and belbed
in some tumor cell surface under observation by SEM;
3)decreased in nuclear cytoplasma ratio and in numbers and
malformations of mitochondrial, appeared some special involved
bodied in neclei of tumor cells:

4)increased in tumor cells DNA content and obviously changed in



tumor cell cycle dynamics that were decreased in G1 and S phase
(p< 0.05, p<0.01), and increased in G2M phase (p< 0.01);

5)copper levelwas increased remarkedly in tumor cells and without the
any change in ascites.

More and more research works indicated that trace elements in the
body play important roles in various physiological functions. The trace
elements are coordinated and balanced each other which might be
considered as the trace elements homeostasis. While the subjects were
bearing malignant tumor, the distribution of trace elements was changed
obviously, discoordination and imbalance between trace elements was
occured. In our works, trace metals was analysed by neutron activation
analysis, ion chromatograph and X —ray fluoroscence. The results
indicates that there were mass changes of trace metals distribution such
as Cu, Fe, Zn, Ca, Mn, Mg, Co, Cs, Sr, Rb, Sb, Se, Hg, Sc -
and Cr in various organs and tissues of mice bearing HepA three weeks
such as wool, brain, lung, heart, iver, spleen, kidney, muscle, bone,
plasma, blood cells and tumor tissues, especially in liver and tumor
tissues are more remarkable. After exposed to R3 and R7, the trace
metals distributions were reversed, especially both copper and iron had
not accumulated in any organs at all, but only had the trandes
recovered to normal levels.

Though the mechanism and bioligical sense of distribution changes
of various trace metals in various tissues was not yet clear but it might
be important in treatmemt of malignant tumors. Malignant tumors could
be considrered as both the local significant changes and overall
imbalanced in trace metals of the subjects. The treatment of malignant
tumor could be known as removing local tumor lesion and regulating

the whole host trace elements homeostasis.

Key words:
anticancer recipes; HepA; antitumor effects; morphologic analysis;
trace metals analysis; traditional integrated western medicine
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(HepA) a7 X 107/ 2 (0.2m1/ ), 4 %lid i S92 AR 98 ALK J&
A,

1.2 H 7 fnit RES 277 ik
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M, Institute of Materia Medica, CAMS)
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NR AT B GERGTHE: NER B RERATHOEARFREK
FRIBARARY = x XX XX X T +6 (x, X, x HIjEE=/1Z)
MR = sHRBEBRAR - FR M BRAR/ SF R ERARX100%
AduKkE = T4 A Y-STREA G/ ST RBEA AR X100%

1. B @Eba it B E R s e REESE

;0 il F

(mg/kg) A B C D E F G H I J
Cu ION — — 28.2 9.4 35.5 11.8 41.2 13.7 11.1 3.7
Fe ION 34.3 11.4 — — 35.5 11.8 10.3 3.4 44.5 14.8
Cu:Fe l:o00 1l:00 o00:1 o0:1 1:1 1:1 4:1 4:1 1:4 1:4

R2. PAGAPBERAEALBEFRMEEE T NOERRLSE

B AR 48 7

(mg/kg) R1 R2 R3 R4 R5 R6 R7

Cu ION — — 28.2 35.5 11.8 31.2 11.1

Fe ION — 34.3 — 35.5 11.8 10.3 44 .5
M 80.0 80.0 80.0 80.0 80.0 80.0 80.0
2. #X%

2.1 4R, BXTHBATREN LA E RO Y.

2.1.1 $44R R BRI R A5 B8 Hohy

AREKBEETHBORGENLARG Y, LLRRFTHE
BB ITHEASEA D RO G EMERKEBE 69T, TLE3.

14



£3. 4, BRI R A5 E M F

F—iFEB FopEB
i ——
¥R FHEEFE(R) ¥ A FHEERRE(X)
- 8 18.0+2.1 11 17.2+1.3
NS 10 17.53+1.6 10 16.3+2.2
Fe(A) 11 15.94+2.6 9 15.5+1.3
Fe(B) 9 16.7+2.5 10 16.3+1.4
Cu(C) 12 18.6+2.2 9 15.4+42.3
Cu(D) 13 18.542.5 10 15.7+1.9

2.1.2 R, SARILFIEA G A KRR R A F T
48, BRI L BIBR A 3t 4 LK RUAY 98 s R84 47 75 B 1A L E K AE A
RE4.

R4, R, BRI GIE S B T K AT SR R A e Feh

48 A Cu (mg/kg) Fe (mg/kg) PN BiERtE (£)
NS - - 10 16.3 + 2.2
E 35.5 35.5 10 16.2 + 2.4
F 11.8 11.8 10 17.0 + 1.6
G 41.2 10.3 8 14.6 £ 1.3
H 13.7 3.4 9 16.9 =+ 1.6
1 11.1 44.5 8 14.9 + 1.6
J 3.7 14.8 11 15.8 + 1.8

2.2 4R, REAEA LA B B IE D R G E B ¥h

2.2.1 4875 ¥ R — BRI AN B R A Y By

T T REM, BARERIMEOFNEHALF KRG LG
A, REKS.

K5, Bupin, B AL BES TR R A E B

B A HpNE MR AERT ) (X)
N S 20.0m1/kg 6 16.6+2.3
Fe 34.3mg/kg 7 17.4+4.5
Cu 28.2mg/kg 7 18.7+1.9
M(R1) 80.0mg/kg 7 18.7+3.2

15



2.2.2 4, BEEALREEFT SRR AAERO TR
H4R 5 A LBE IR H FIRIFR, Gk ZBARA T Jp& 4B AR89 75 7
R7T B A B 25 3E K A MK R AERYEM(P<0.05), £RILKS.

k6. 4. BRABEALBREAFSHEAEDRAERG YA

w5 ¥ K FiEaE (X)
N S 6 16.7 £ 2.3
Fe+M({R2) 7 17.7 + 2.6
Cu+M(R3) 6 19.6 + 2.2*
Fe+Cu+M(R4) 7 17.3 + 3.4
Fe+Cu+M(R5) 7 17.7 + 3.2
Fe+Cu+M(R6) 7 17.9 + 1.5
Fe+Cu+M(R7) 6 20.5 + 2.6*

t #: * P<0.05 ** P<0.01

2.3 4R, KEALA T BE Ly 3 HepAS R I Rt Hoh
2.3.1 47, BLEALEFN DR ERBAKG A
Wy P RS AL AR FRBO AR LA REGIEIER, b
A Fe ik 40 7 B AE g 3R ( P< 0.01 ), JLKT.

7. % PR, BARALRET DR ERBAKG A

b kAR (cm’ )

mA K
5K 8X 11X 15K 18K 21K
NS 7 0.486 0.903 1.500 2.592 3.412 4.463
+0.162 +£0.337 +0.489 +0.985 +1.211 +1.649
Fe(n) 7 0.457 0.657 1.127 1.730 3.019 4.778
+0.265 +0.208 +£0.386 +0.632 +1.101 +1.757
Cu(C) 6 0.519 0.774 0.762*** (.937**** ] 265**** ] £38****
+0.245 +0.321 +£0.265 +0.280 +0.396 +0.532
CutFe 7 0.403 0.681 0.806*** 1,192*** 1.454%**%x ] 76Q***+*
(E) +0.115 +0.104 £0.245 +0.309 +0.489 +0.606
R1 5 0.538 0.669 0.948**  1.404** 2.972 4.430
(M) +0.080 +0.080 +0.095 +0.165 +0.526 +1.557

t A28 * P<0.05 ** P<0.01 *** p<(,005 **** p< (0,001 ***** p<0.0001

16



2.3.2 4R, BAALRESTEDAEENE TR
10 5 PR ALBREHEEKFT TR DRAERGOER, LF
ALBELEREGEK DK BEHMGER(p< 0.05), JLKS.

k8. BHFVE, BFRALRESIRAAEROY "

18 AR AiEnrE (X) Bk (%)
N S 7 28.9 + 8.4

Fe(A) 6 29.7 £ 1.2 2.8
Cu(C) 6 33.3 + 6.7 15.2
CutFe(E) 7 37.0 + 8.0 28.0

R1 5 41.0 + 6.6% 41.9

t B * P<0.05 ** p<0.01

2.3.3 4R, BRIBEALBEFE T IR ERBLEKG T A

RSP BBEA LR EHEBF T MR FRMBOERYAL
FehrblE R, HEPdEPALRERAGES RS WREEARME
(p< 0.001), WK9.

£9. 4, BEAEATBEEFAH A RERGLK G Yo%

Btk Az (cm’ )

R AR
5% 8% 11% 15% 18k 21%
NS 7  0.486  0.903 1.500 2.592 3.412 4.463
+0.162 +0.337 =+0.489  +0.958 +1.211 +1.649
R2 6  0.394  0.685  0.789*** 1 317%%* ] 622%** 3 213
+0.199 +0.183 +0.241 +0.398 +0.444 +0.945
R3I 6  0.470  0.613  0.717*%*%* () gHA***xx () G3Q****k ] (QG**xs
+0.102 +0.098 =+0.146 +0.233 +0.307 +0.304
RA 5 0.181****0.648  0.768**  1.178%*%% 1 G14*** ] 74Q%k*x
+0.048 +0.344 4-0.366 +0.452 +0.538 +0.595
R6 7 0.394  0.416%* 0.692%** (. gQ5**&x ] 247%%%k 2 4g7%*
+0.168 +0.182 =+0.262 +0.344 +0.492 +0.769
R7 7 0.225%%*% 0.404** (.6L7**** (0 _QQ7***% ] BOQ*** ] g2 +*
+0.084 +0.148 <40.187 +0.306 +0.306 +0.585

t 4838 * P<0.05 ** P<0.01 *** p<Q.005 **** p< 0,001 ***** pcg_ 0001
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2.3.4 48, BEAEALREFAFTHABDRAFHNOT A

ZMFHEERFTERBIRAEMGER, PRI sHApERKE
AEE(p< 0.05 ), foduyd RRRELAKBOEER LA
BEORKFERAFEHNOER, LEL0.

- £10. 4R, BEBEALBEEFSHBIAEERGYE

Mm% MR BERA(R)  AbgkARR(on ) FBEEGR) AeKE (%)

NS 7 28.9+ 8.4 4.46311.649
R2 5 30.0x 7.1 3.2134+0.945 28.0 3.8
R3 6 42.0+12.2* 1.096+0.304***** 75 4 45.3
R4 7 34.4+ 5.6 1.749+0.595****  60.8 19.0
R6 7 39.0£12.9 2.4974+0.769** 44.0 34.9
R7 7 33.1+ 8.7 1.962+0.585*** 56.0 14.5

t A * P<0.05 ** P<0.01 *** p<0.005 **** p< 0.001 ***** p<(.0001

- 2.4 BHE B AFAERAT BT
AR 7 ST AT B N R A E BN EREARMEBHR, ARE L EH
BALBEGEFRIARAE, UM AERL S5ALREESIEEFRT
kz,zﬁxa LA RIF OB A KA EMOER, mAX K HiE
BT EZMBREORERKRETHE, FRAMNZTSLRELEE

i%,ﬁW%ﬁ%aao RAEIL. RK12.

1L, FRPEF RIR3 FoRT sh R kB A K9 Fh

B WK 23 btk AR/ €& (cm” .or g)
~P Kk J@mpedc BHE R
ax10® £ £ NS R3 TIR% R7 TIRY
I 7.00 21 20 4.463  1.096***  75.44  1.962*** 56.04
+1.649 +0.304 +0.585
11 7.00 23 20 6.573 2.261***  65.60  2.552%** 61.18
+3.397 +2.102 +2.157
111 7.00 23 17  6.790 3.100***  54.35  4.140**  39.03
+1.740 +1.560 +1.690
v 3.34 25 18 6.896 3.463***  49.78 — —

t #3: * P<0.05 ** P<0.01 *** p<0.005 TIR:Tumor Inhibiting Rate

18



R12. HAbEF AR FRT st SR ERBE YA

@A HFA NE ¥ (9) R E(g)

NS 8 4.32%3.09 22.4%3.2
R3 7 v 1.52%1.17* 23.3%x2.8
R3 8 1/2%  2.42%1.93 23.8%2.6
R7 8 v 2.55%2.16 21.943.3
R7 7 1/2%  3.34£2.76 23.2%x2.9

t#Eh:  * P<0.05, ** P<0.01

2.5 FAxHEr HepAF4RJE ) & nsr & & (Hb), &t (WBC), 4
MG (TL) e SRIGH(ST) 69 B vh)
% R3fe RITUAFZH DA G THEBE LT Migdai TH
(P<0.01), #e##) ) RATRBITE G ettt (P<0.01), 5B,
TH G M IE4(P<0.01), JLEI3.

Tab.13 Effects of recipes on Hb,WBC,TI and SI of mice bearing Hep A

Groups No Hb(g%)  WBC( /ml) TI (mg/g) SI (mg/g)
Normal 17 14.14 12407 2.50 7.88
+ 0.87 + 2460 + 0.14 + 1.01
Control 17 12.21 + » 14133 = = 1.82+ =» 9.48 » «
+ 0.76 + 3171 + 0.26 + 2.16
Exposed 17 13.21** 11748** 2.89** 11.44*~*
to R3 + 0.69 + 2214 + 0.21 + 2.47
Exposed 16 13.61%** 12870** 1.98%* 11.93**
to R7 + 0.64 + 1175 + 0.42 + 2.51

t test : * p<0.05, ** p<0.01. * NS compared to R3 and R7
* NS compared to Normal

=. P o

HREOFHEMNET, ExT D EABHREN BRI EER, 25
RICGER, MBERAMmE, LAMBATBALEEOH R, &
ﬁﬁﬁ%ﬁéﬁm,ﬁﬁﬁﬂ%%¢ﬁiﬁﬁﬁ*%i%ﬁ&ﬁﬁok
lﬁ%%ﬁ&%%%#@¢ﬁé%wm.ﬁﬁﬁ*ﬁ¢&*%i%%ﬁ
KB, ALBREELH—Z 35 EhibE L K1k A,
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M7 it F KN, RN EminfE, L2 F8 R ELS
BRAE MEALBE, HARENFERBEKGER, RFREFRIM
RIFALAE M) EAR e A K, EKFBIDAGBERE, mEAETFE
KEARIT B ROAFENE, TEARENEATERA, Haisx,
Bl A= ¥ eednttd TR MBI Eaf RO TR
Fofnik ¥ ety g, B mERgR I AN MIRH, Xk aitE
WFETFF S RGER, Th 5EELFHEAIEH AN EG LK L x
FRELKA T VUKL AR FEERA £,



FTES KB DI M RO

—. AR A A B m A K AR A T A LE

1. MFF Tk

SRR BB AR A BULKEE B4 HepA AY5BMmAL, AT T
BALB/C.N &, (Hfl, 4h& H18-220) HMGH T RMIEA, $EAF HepA
BT AT X102, 4 54 B HepA TR B ALK BT B AR AL

18 R TR BZ DAY AW, ABRFFZAHEZES
RUEBNS, R3A=R7, i 4E4A3521 R EHRAP B E, WRASRIFEK
the B I, MBMEORRER RBRME R, HERE, tig
I,

1442 PIEAVB KB N RS A, TERNBABRS AL S
NS, 4R, 4k, JBA. RIFRT, B4 d BEREKER, HRATHR
X, 4 FACarnoyig Bl &, HE, #é&, REWE,

2. %R

2.1 FARAEIE 69 KT A

BT AP EAE FRIFRT G, STBMAALBE RETH, JBik4n
O, RIRIVE RS 7 FIR7I%, MTE (Fig.l). M 3VE™T L7 FHR3IAw
R7/G, BFPIBITSL BT & 698 o bk ST B A 29 &, & A JBE A
»t&ﬂ%me&/ Bp#h-J5 FIR3ARRT 40N R AR B 69 B F Al P
5%,

K@i s H @b A4S, MEEALTEAL

1. BFBEMEEEFETRETIHRAGOREREORZIL
mR HA BE HEAR FRER FEEHAR/ AEDAR

N S b 6. 79 4.549 0.915 0.188
+1. 74 +2.176 +0.519 +0.067

R3 6 3. 10** 1.635 ** 0.623 0.392 **
+1. 56 +1.354 +0.587 +0.078

R7 6 4. 14** 3.169 0.888 0.252 *
+1. 69 +2.384 +0.627 +0.049

ENSEPRR (t4538):  * P<0.05 ** p<0.01



Bl02. NSZ8 H.E. #¢,, X3.3
%ﬁ%ﬁﬂﬁﬁ%mw.”
U P h K Mt R R 3E 4
FE, R LA RC EER PR 4 PR TABE
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B03. R34 H.E. %@, X3.3
R BA R B SR KR RS A T
MEGEEE, AR TRHAESE, L NRKEERIEE TR,

FJo4. R748 H.E. 8%, X3.3
JBULLA FIA R S 4L e K PRt RO RSP & T Ak Y €
BE, BT LB R A 9 E 4,
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PFJo5. R3zE  H.E. #6,, X3.3X10
Rl AT LA X MmpaiZ2ia, ik mieh
E; TR Emppigt,

B06. R7#48 H.E. $8&,, X3.3X10
Bl @B AT RSTEmpps 4 ke ms, Pt
i) A R R S
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Bo7. R34 H.E. ;{é@, X3.3X20
AR REHE MmE, T % 6908 K 5%
B, RETFEMmARIG A

& 08. .R7££L H.E. #8&,, X3.3X20
FBELNXBOE MmEZHE, APREmiahi, %
Emie$ R, FIBT RGBT Hmip,

25



E09. NS# H.E. %ké&, X3.3X20
Empk hARY, HHEERK; ALEF R LB, X

i %2 AN

BEj10. CuR H.E. &, X3.3X20
MEFRBEAEmER S, Kmie$ i,

26



K11, -Feéﬂ H.E. #&,,X3.3X20
ALEF N 9% 2 Jo A Ak SRR, T L % a9 X e,

B12. M 8 H.E. #6,,X3.3X20
MEF A B EARBICEI, TILE MHamph,

: 27
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A 13.

R3E H.E. F&,X3.3X20
PLEF N B Ao R ARk BRI, TR A Mampp,

A1a.

R748 H.E. #¢&,, X3.3X20
HLET N 8t Fe A Ak 45 R AL R, T L& Mgl



2.2 3 EARM BB T AR

W 5mE FEMERARGHIENE S, RITHmMEGLEER, LA
B AR R RGO, AR ALT LA X EmnZiE, L
BRWRRTE, RPRIGKRE M AT, TR SGRME: RIATH
BmpAE, —EATREA MO EEE, WEKIBmb 2 RN
T AR, SEEA A, FAAGBmIBEATEERD, ABRIE
2R, BEMBELANTRLARKRGBER, b, RIEME R
BAKCEHR pHEE, LTR2AHE2 - 8.

R 2. RE F A ERMNIBELAHE T
WH MR G RFENAE XmpeZEE KmeftE A4 Emie

NS 6 1.0+1.0 1.04+1.0 3.0+1.0 L EX 3. 5+1.5
R3= 6 6.01.0%* 6.041.0%* 7.0+1.0** HEHE  0.540.5%
R7 6 3.541.5% 3.041.0** 5.0+1.0% bMiE AT 2.04+1.0%

st PG PR * p< 0. 05 ** p< 0. 01
SBR A5 AT A
VAS A5, B 6L B 4 .
+>0,<25%; ++>25%,< 50%; +++ >50%,< 75%: ++++ >75% :
FRATHERE 4 FF

- Bz v ARNAR, ++ EEERM v+ LES AR,
X tm iz A
- HRZ; o+ REAE; ++ EE R v+ LRSS HYE;
AL b 385 e E A A e B A R
+ >0,<1/4; ++ >1/4,< 3/4; +++ >3/4:
4 -1 0; +: 2; e 4; +++: 6; tH++: 8.
2.3 FEKRIAY B A 6945 T IR
ELLREKA B, MAGEIEALE, S84 T itdc100 mps, K&u
RILBEMAE, FHO@mBARE mBH TS, HILE R L0 58 b ih 64 T
B, BRERN: SARLKNBRZ Bwmak A, SEEHR, jix
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k., P BIEELA, BEMBK S, THOMEF ARG IEmIE,
bk G mp AR ALY W R ASEE, B BT L E|
3% %Ry Bmis ke mp R P G me, AE AT B m ik
wE, Lo BRAREREI, ASBEANE, LLBREEBEBRR D
R, HBER, BE@MKE SN, AFNENE®E, THAERKE S
JaR RN S, ANEETE, BapBARSRAENE, BX
BET, MSEY, AFAEBRIEE S, BESRY L, L FPLHR3
GiRALm R E $ (p<0.01), TREXEFH K M, APHKHEHR
Fo mmpp 1, BABmBKHE, BRRERFT, HESERERR, A
BT BB eE RFEN, ARTGRALGBmAEIE % (p<0.01), LEF
AT LB K S5 ke L mit, APHEmALHA Y EHRE @R,
TRIBmMEHE AT RIKARIEE AR, Bk e TEEK M
FAYRBEmiL, T RIFMEI-14.

R 3. AEFRI, RTASIL RS *THOK AT 78 m i 6 B o
A n mpaMARE  Bmpa(t)  FHamie(r) Hemes)

NS 6 §#r/7'7\gfi/%§fi <1 < 1 1.542.0
Fe 6 %4, 03k 4.5+ 2.5%%  4.0+1.0%* 2.0+2.5

Cu 6 ZH,5FEK 3.0+ 1.0** 1.0+2.0 3.0+1.5%*

M 6 3HE, 53K 15.04 5.0%%  7.543.0%* 7.043.0%*
R3 6 4%X—F AAXS M, 20.0+12.%% ## 5.0-42.0%% ## 10.0+5.0%* #4
R7 6 #—2% A4 $ 10.0+ 5.0%* # 20.0+5.0** ## 6.5+3.5%%

sTELFRE: * p<0.05 ** p< 0,01 * ENSZE4REL Cuatk

= BUK Y B mAAR I 4 ML

1. #H#EAe ik

BALB/CAEME N R, MK RIHepA4EA), 3 FFHepAsE am fl & H7 X 10/ 7,
LS 4E, 2 Rh 548, Bk, B, RIMRS, E44 514K, TEK, A
2. 50FA KBS ARG, s afes ha

2. %%

2.1. faRd 4K

ARHKMBMBROHETOMALENE L, BIREL m A
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E15. NS4 SEM X2500
N BANS & BB K 78 ba JL R AR IR 48 4% 5

16 . Feéﬂ_ SEM X 2600
‘R IFe BHEK J& m o R T AR f 45 4% 8

Bl17. Cuzm  SEM X 3000
O B AECu S RE K I8 tm il R B AR SR 4 A4 B
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B18. M Z8  SEM X4000
O RAAM B BELOK 98 40 Rl R ) AR TR 4 AR

PJ19. R348 SEM X2500
N BRI B K 8 b fo R B ARG 45 45 5,

EZO. R748 N
INBUART JEBE K I8 4 il R B AR AR 4E 4% 5
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W s B, 15 5E, GIERETZOR, HABmER TR
LHAAE MY REGYh, RAAMEEBROMELEUR, &
EENE, TRAEKER, FRELERETFEN, FRRRA:
> 2> BAE. ERBEE MESBRROHRLEIFRY, SHITLH
* ATREMBETOVEGFE, EOURTFR, LWMBRETE B
mpsk @A E T4, BR HANEFHLFREFRY, BTRELTEH
% Z BbsEsmih, ESRES, BmBMBRETEERY, HIIFIL
HEEBAONE, FoBmpR@EAXTHIERER, TERKE
¥ m R mMAR LR AN BE %, LA EL-18.

BRIFRT G, Mmmppk @B A EMAHR BEHEML, LULR3
AR, BRIE, BEATRmpEBOERERIR Y, HINEL HoEm
MR EARE GO B ERTAR, EMARETEHKGBEE, KR
WL R, 2GR ARTE, Bmitk @A AR, H#EEL,
HoBmaREa %, BERE, ZH%EKR, LKEIL9-20.

2.2. HHEEIE

IRz Bmph, TREDE, MALHINAFREE, Bx
PR ES, SEKKNTRE, HER S, AR AL, BN TILA
AR MK A2 BT, MRTAETRLE G EK, AN E, &
Bk, RAMASREARIK, ZHEAKER S, BEBZKK, &BR
A, AWM, BEREW, FRENK %, TRZ=, ALWAE 2L

WAz EmAR, SxtEBbiz, SMHMARIE, FHMBETOY L
BAEERR D ARER, BEBY, BRRT@BERS, TLRREAT
HBARIKE PR EY, TR —FHERKR, EBAAARER
FHEAE, GRARMBKRFTIHLAETRAE, AR P TRKAGIZE
K, WS 5 EFTHH AR, BaAER K, ZEFW, EHBRH

ek, BaRIE A, SRR RERE L BHDEL, A
Rympe® v, SEAKERY, URBAHAE, ABN S 260K, 5F
KRRV R, P TRLEBERPRAEGBER, BRESEFLIAL
AR, B i TR, AR, LK E?3.
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A21.

K22, Cuzi
N REECu G B K I8 R 6O AR IR 4 A4 8.

FeZL TEM X4000
R 6 Fe JEPEK I8 4m Al a9 AR AR 4% M 4 6.
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E 0
N REEM S RELK 9 f e 4 B AR 45 A0 4 6

E25.

Bi?Kv@*fﬂ)i&#f'L—&?& AR A FE S B A R R 6,
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) R
f‘i‘ﬁi“’ e ke A\Miuh?‘l
B27. R/Z1 TEM X6000

@28. R7 40 TEMXOOO
I BEERT SRR Ji om Al 6O AR I S M
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AR, iR T LA, AR, L A2

%%éé,Eﬁ%mﬁ%,@m%ﬁéﬁﬂﬁﬁ%,%%?mﬁﬁ
£, ER S THOK, AIREEE, WRUENT, R T ARRA SR
FAKE BRE, TRESMK, K2 KRGPAR, SA%E e
§,&X%ﬁ,%@ﬁ#ﬁhﬁaﬁ&,&%%Em%,ﬁﬁﬁm%ﬁ
gLk, JUIR I 24.

WRE TRIE, GatBésiark, TRAABLALE, BELEHA,
H@ﬁt*m, kEiRE S, BT, EeR), # T ik 409 5% fm e,
SR Bmp AR, SBamb B LM ERY, BRFE, WS
VAR RGAIR, MR R AR R, BmibAas, ZERT,
Bt AR Y, REOHEAMBANG, EETHAR R
ey 6,44, JLMT A 26-26.

mE ARG, SxBuaintgmie R @y Ee YRR, AR F
T, mBERY, SEAK NI, LERMAATK, BEEN, APK
Bz, ARTAERY, BRT LSRN, SammindRARKRER
BaF, WEREE, BMBFEERY, BAKARY, FTLARA

4, SLIE 27-28

=. B AT

HAFMIREN, WA FRIFRTI LY D F O BIER, *THK
RAmm e E AR, BohdR, S RBF KA B AR %A,
B RARBRE, BFEERABHE M, sTEEBHSEFOEER,
16 4E G b BIPA R Y, WA EARE o3 e, AV B 44 6L B AT BR
MR RE N, BUEE AL EmBE AT, APEEL AT
RS MR A ek e b APOKBAP BRI, BRE 7655, BEL
ke X Mm%, BmRRFET, ﬁAﬂiféﬁ B %8 gmin
AHMATE, BEAREFEANE, LEERARIETR; w408 L
B, iR, BB RH AT B MR M L E N Hh, ek
AR At Bmpet LERE, UEAR, REXTE SR Fohd
REKERALE, BERUEREAHEAK BTG EKRTR, T4
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WM, THRAZACEIK, REEHENZA, FAAANSR G
fEEARE R, THALBME H XM Trh, R FRIFRTITATIE
JoAE AR Ak B m R @ B A B % 3R E Y, ol )V FHEsF
#H, BRF@EBFRRBELEHENR®RAOE, S ERELOERGKL
T, ARE T AR BGEMER, X—ZREAAT B 5 AR BT
Vs A EiME, R ERXERNRPE TP RELESSITTEB—
KA,
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FINERSY AFNEKEES ch2a Rt BE/K B AR LR ARONA K2 JETHA B %2 i

—. Hﬂ’%mﬂaomé}%é@wvw}ﬁ
Ao ik
BALB/C:J,‘;{ Meb 4KE H18-22g, BEAEiEFFHepA 7X10° /2,

14K, B KAPESm AR B, Carnoy &R E|E, Hoechst 33258
Bk E,, JA MPV3( OPTOM Co.)ZmAtskt B 3¢ 4 BT &M AONAS

Bk G IRE, BAARAARSON B, REXRLTHE MEEm
FONAGSARRT &8
2. BR

1. B4R 3R 40 AEONA S E 69
l4m, BRBEE, B NS TR RRARENIE, A

;,é_zg FEDNAF 5 RS, Sxhmaiark, A I EFMH £+ (P<0.05)
LT %&.

7 Rl P £ — o F B 40 REONA R .38 B ® ol

;R HARH DNAGS 5%
S 3 989.6+226.0

Cu 4 1352.4+ 19.0 *

Fe 3 1171.8+208.4

M 5 1141.14252.0

t# * P<0.05 ** p<0.01 * 5NSZHtbEX

. 4R 5 7 XA JE sm B ONAS-E 64 B vf)
*/—\LyﬁﬁIJRB’XWF JE AL P ONARY LR 38 An, R P o5 A R3xS
JFEmAL DNARC K12 e B LA B &3 (p<0.05) | LTi.

7 W% T om A6 P ONARE .38 /& 44 Bvly

A HAH DNAZ: 538 &
NS 3 989.6 + 226.0
R3 4 1317.0 &+ 90.3 *
R7 4 1167.5 + 70.9

AP * P<0.05 ** p<0.01 * 5NSzEtbix%
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. BbJampn B RReGFCME-AT
1. H#herk
BALB/C/NG., Mk, tk& 418 - 229, FEAEIEAPBMmART X100 / R,

MALR 220, 24548k, RIFRTELIAR, BHIKO.5m (44
Bl X 10 |, PBS 10006x10mingk =k, #R/& T4 2|4 4975% i
s B R, HxserEiire B mpERRiT2008 R
YW 5, f& FACS420RIFCM E (A =540nm) R, 132|280 R#4 A &)
oy AR AR AEGL, S, G2MZ-HAFT & 498 bk,

2. %X

2.1 4RBLAR B AT m e R e B

$77 MRIE T BHK BmAe ey — L B4 TH, &ETLEG MRS
o8 97 JE A PR K A 8 om e B 3T BB AL PL B B A - P RAe) T et a9 AR &,

AR R, AMT cliif sHmieR s L GLAEARTFEL
(P<0.01) , G2MAR#E B F ¥ Ho (P<0.01) , AT £.

7 FIR3 A A He pA AP 52 40 A6, JEL AR 49 % ohy

om R, L HA (%)
4 3 =N
Gl S G2M
NS 7 23.7+8.6 38.34+7.0 39.7+7.7
R3 7 12.443.1 *+* 34.64-4.7 53.0+5.5 **

t4 35 * P<0.05 ** p<0.01

2.2 fAFERELIR A mAe Bl e Heh

% RRT G BB K Bmiet —f B TH, HETRLEHS MR7
6T J5 K AT JB tm e 5 3t BB AL ELAR G| A T P BReG T B Aeig RRedAn B
SMTEREN, CLIfSHmpR Y AR (£ 5% P<0.01, P<0.05) ,
G2M At 2 E ¥ Ao (P<0.01) , LT RAEMEL-S
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404

A
[ IR MR SLELELEMIS NLELAL BLEY (N i oy .00 H
‘ ree zaa FL1
FL1
DNA #8275 B DNA  # 5 H

B1. NS #5840

J v
Q ARNRAEEE AR R RS
0 1@ 200

DNA 2875 B DNA  # &8
2. R3 RyEmie
acﬁuln';gal'”'”rz;na —
DNA 2875 B DNA  # 5B

BE3. R7 iEmi
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7 FIRT S BEK A Hep AR 75 16 JB) F1 49 5ot

2 e I B (%)
48 7 MK
Gl S G2M
NS 7 23.7+ 8.6 38.3+7.0 39.7+7.7
R7 7 14.8+ 3.5%* 31.4+4.1* 53.645.4 ***

tH B * P<0.05 ** p<0.01

=. MY oM

JE A, ONAS-ZME R A, RE 7 R3Fe RITIEfajgsmfn P ONAKY

, X PRI BmAL ONAS-B 6438 o B A 41T F &L (p<0.05), 4REH
fm#WﬂW@m%@ﬁ%aﬁT 5nF X, MELFTPE s Bm
FEONAG-Z a9 1E R PR, £4h694R, B BHFHTHBE @I T 90NALF
¥ho, ERARMARE, EHGHF £/ (p<0.05), 4AE HRIFFONAS
B R SRR, BEAH EFEH ONAS SR, MR7, Ao FA
E3TB A NS ®vh, ERMBAREE, duTR, B5854%
BORE VR & Rt fe P ONAS Z 6916 ), JBmp PONAS S8 T/ 3
S 5meERARX, MR 7 RIFRT T 98 4 e 64 4 T T 48 L5 B st 5 4
PONA 48 4938 putalk &

Ar o PR #T AT R B, 4RE 7 R3IARTELE /B G, S HA
mALR.Y, A FRIGCLHIA S B (p<0.05), RIMEG1AwS Hi3H B £ 908
7 (p<0.05, p<0.01), R3FeR7H{E G2MAAZ 56t il 52 2 56 A (p<0.01)
WERS 7 T B ONABGEF i, 1878 mAnest 5 315 5 DNAL A
J& #A,
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ERES FARELEEBRELEANTNELSEES
AT SRI0 M AP AT ER 2

—. R AT T 8 O B LK F 4R e

1. MAthe sk

BALB/C/ )R, M, ﬁiﬁ;"gla—zzg.ggﬁii,gﬁHepA;ggmgyxw"
AR, MNSWENFLEMEAER, 8. BEPARLS, &4
10K, BPBKBABmE, 5 RTEHE AW EK T H
WEBZE, BEIRETRIEEN KIGERZ RS,

2. %R

2.1 WEFPRUENIBEAKRIGEBTREE N0

Wi, B3EEE, MBAKFTRLSEHNH—E G ERAREA
o RAE>m, BB TREEAZBKRTRGKE (p<0.01) , #83EMiE
mpp P Rese8, EAARERK AF> R BE, B4R RE g
FARmE4SE, W TERL

1. 49, S5 BESBKAB ML R4 F 1Y

1l ALK BEATEESE (uo/m))  EmpetHEsE (ug/10 )

N S 5 0.4871 + 0.0078 0.03453 #£ 0.01239
Fe 5 0.6280 + 0.0841** 0.06221 + 0.03792
Cu 5 0.4964 + 0.0400 0.13518 + 0.06143**
M 5 0.5379 + 0.1648 0.04288 + 0.01716

46 J8) 4538 * P<0.05 ** p<0.01 * L5NS#ALLEX

2.2 WA FNBEAKR BB T RS EOYA

W SRR fEmie Tt RS 3HA ok, F AR EBMILH A
SEREWN M F MK T FLS SR, REB IR BEIE,
PR, A SE GRS £7(p<0.05, p<0.01), LT k2.

43



%2, B BKBEmET RS T TE

8 B MAH  BAPEESE (a/ml)  amePESE (ug/10)

NS 5 0.4871 + 0.0078 0.03453 + 0.01239
R3 5 0.4980 + 0.0443 0.21758 £ 0.13197**
R7 5 0.4485 + 0.0358* 0.13968 + 0.02609**

40 At T * P<0.05 ** p<0.01 * ENSzEpkix

=. WA T ERBDIARARFERLCEBHRELESH
&9 %

1. H#Armixk

A BAR AL R FARBAER!,  BALB/CHEM. R, KE20-229, &
FRJG BT dAFHepA JEmm T X 1064/ &, FHAES = A FRER S
MiaTT, FHEHH0K, F21HBLIMA R DR, BAESFRER,
B RAELD L9 EHTHAT, AR EARE AT HbANEk R
BRI ER L RE MK AR, FHREA, LEHGIELEAE
€0b T, AHaKE45% 3 EH (OWH) BRiEEhmmEks ik,
2R R AEARTT TT 3B R 69 £ e S0 s, AR SR A ) SR
PERXHFZOM, I, W, BB RBEEHHE,

RALBARTHEEMNEFRERRZRZ L BREEFLKEL
Tike BHMaNERMASGE—FAT, 2RO, o, M. I
%‘mm‘H%w&%bm%ﬁﬁﬁﬁﬁﬁm%%,ﬁﬁ%%%*&%
ERERERmA; BRAEELR, B HDEE B P AT SR
G ERRMA,; BRI 1000510045 B i 5k, @ik
m%@%ﬁﬁw%%w%ﬁ%ik,%mﬁﬁ,ﬁ@#&&m&m%m
N, HFEERARCAERONL, FREHER
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¥-00 Hl& Ao 8 7 & B

(£) fmi o BF BT R LA M RE R &
T 1 T
| | i_— 1500410 54—
¥ sk o 3
BRI FHEBRFR
M ﬁ&& Wk " 1000410454
%g%ﬁ#% BT FEBRE R .
= o
i3 ARB0E 24 B AR ' )
I —— .
#HTE @ﬁﬁ%£7¢wfﬁ
I
& 4 %Tﬁ
fii&d*l‘g)i/ﬁiﬁ%% Muffledp 4B #HiB, 5008 412, 8F &AL
I { 1
E2 Rk R BHF A AREE R B, AR @R
| | Aofk BT B
A B iR #n30ul A AF4L |
Cu,Ca,Mg,Mn,Al, etce 8 — | e AT AR
| RAPVP R IF I
(3l 4p) 101 EKARR R B4 HEH I
AHE0. 1Iml
%ﬁ%%&m& ﬁ%ﬁ%% %ﬁﬁ#
T EA G sh e XRR scanning BT &g
Fe,Zn,Se,Co,Rb,Cs,Sc,etc4 % i‘fﬁ;@l—i‘é\-j{' 1‘}‘ﬁ7’tj7§‘/g\§‘
[
I
1
Data analyzed by SAS
ERENE S E W RECE

1. PFiEME: MNRSAZR 3, 101EKAZR MR, 444Kk, AT E
KB, IHXKE, HEER, KEER, ORTAC $iE 5S4 471L,
AL FEAM, $hEeibE A Do MTIESE MG, NBS, IAEAZA %
MAEMR: B, WA, AE; S FRAENS: A &

#, w8,

2. BFeEk: £ EDionex series 4000 A F F & E0; Fipii:
HPIC-CG5; 4~ & A4x: HPIC- CG5; RAKBEAVBRANE,

M, Muffledp, A5, LIS,
#: 6mM PDCA, 50 mMZBA4A; 42/6 R ALK A:

45

0.4mM  PAR,

Fob AR
AT LB Kk



B 3ME A4  Aikc l.oml/min;  fE LK K: 520nm; AR 4
)’-Dil:- ‘liﬁ]ﬁ %ﬂ »g:F i ;H~’ 451(%

3. XHEFTATHTE: H$ﬂtme¢mw%&t¢u Muffle}p,
WR B, e TS, SRR, 3.3umFR R4,
100U S BRE, BOUBaEIE (PVP) FEMER, #HFRy
AT W R AT M S PEBR AL,

4, FIALE: wEEHs, wTFEF, A RNB, HAEKERE, DB
fm, BLFBHNET, THERFRY 7, RE, FHREN,

B fo X A
MNRSAZ B R 3 X 44

HE BHELR $FES  BaeE AdpwbE RXESE SRR E RS
£, 200mg 6X1011 8 Min 1 Min 400 Sec <10%
B % 61011 4 Min 1 Min 400 Sec < 10%
NN - 6X1011 8 Min 1 Min 400 Sec < 10%
i R 6X1011 8 Min 1 Min 400 Sec <10%
AF  200mg 6X 1011 4 Min 1 Min 400 Sec < 10%
5 = 6X1011 4 Min 1 Min 400 Sec <10%
JLE]  200mg 6X1011 4 Min 1 Min 400 Sec < 10%
APsE  200mg 61011 4 Min 1 Min 400 Sec < 10%

101 F K AR HE X S AF 2 W)
Mo BHEZEK $FEE BHREE AN RXET R SRR a4 )

R - 3 1X1013 120 Hr 40-45d > 1000 Sec < 15%
NN 1X1013 120 Hr 40-45 d > 1000 Sec <15%
) - 3 1X1013 120 Hr 40-45d > 1000 Sec < 15%
AF  200mg 1X1013 120 Hr 30-40 d > 1000 Sec <15%
B xRk 1X1013 120 Hr 30-40 d 1000 Sec <15%
ALK 200mg 1X1013 120 Hr 30-40 d 1000 Sec <15%
RbJE  200mg 1X1013 120 Hr 40-45d > 1000 Sec <15%
FFAE 1X1013 120 Hr 40 d 1000 Sec <15%

PF@EEIE ncm s
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BT & il A A R
A JE:750mmHg ik 1.0m1/min X ARk 0. 7m1/min K SpAR A
i Mk ke 520 nm; AALHARE— KB R B T AR RE SR,

X2 K 438k MR A R SR TR

e X SR A 694 A A 50mA, AR 50KV, A ( p-10 )RR A
50m1/min, 5% F RSN E A0y, Bk&HSHAiLAFL00 -300, AR
EARIE SN R ATALHI S R BE KT PFEN, BT EER XREAL

, .. O s ) 34 - 4 3]
34 BLAR A6 LA % Sk .
2. R

2.1 PERFABEIIKABELFRSH TR

NRERERNMEAETROOAEABE, B, ., o M,
LA o £ F MR T HFSBHR —ERERK, AP UFRRFEGT
sk H B (p< 0.05), MY H#E4EAILIE(p<0.05),
R

Tab.l Effects of inoculated HepA on distributing of copper in mice

organs Normal control Bearing HepA
or

tissues No. Means(ppm) std No. Means(ppm) std

Kidney 12 7.07 =+ 2.24 8 6.82 + 2.84
Heart 12 16.37 =+ 2.98 10 16.54 + 4.40
Lung 12 9.72 + 5.24 10 7.79 + 3.48
Brain 11 10.16 =+ 2.89 10 8§.03 + 1.96
Liver 11 10.74 =+ 2.23 10 7.64 + 3.13*
Spleen 10 95.04 + 18.33 8 119.05 + 18.88*
Bone 10 9.32 =+ 6.34 8 9.10 + 2.70
Muscle 12 3.43 =+ 1.25 10 2.76 + 1.14
B.C. 12 49.00 =+ 9.90 9 40.31 + 12.21
Plasma 10 10.84 + 3.03 9 14.54 + 2.75*
Wool 8 4.06 =+ 2.66 9 3.25 4+ 1.27

SAS Analysis: * p<0.05, ** p<0.01; *  BNS4ErbER

2.2 WA FAEEDRRABE L F RS F Bk
Bh5x5MNE FRINEKRAFEOSAE LT, —EFTENRE
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WP e E e oAb T AL RIAAK, M, HAhmiesmEsrs,
. TP HEESE TR, L PREAERJAORIST, < B M
AA e Heh T 5 ( p<0.05 & 0.01 );4RBEA4k 5 FA B ln #9RT 2
B, oo, BREAEABE( p<0.05 X 0.01), K2

~

Tab.2 Effects of recipes on distributing of copper in mice bearing HepA

organs Control(NS) R3 R7

or
tissues No Means{ppm) std No Means(ppm) std No Means{ppm) std

Kidney 8 6.82+ 2.84 11 16.29+27.53 11 9.81+ 2.48*
Heart 10 16.54+ 4.40 12 11.10+4 4,43*%* 13 25.76+ 6.55**
Lung 10 7.79+ 3.48 12 9.15+ 3.27 11 10.28+ 3.29
Brain 10 8.03+ 1.96 12 6.93+ 1.98 12 9.40+ 3.02
Liver 10 7.644 3.13 12 57.54+26.84** 12 9.334 3.24
Spleen 8 119.05+18.88 8 92.44424, 69** 11 96.14+31.33*
Bone 8 9.10+ 2.70 9 7.89+ 3.46 10 7.04% 1.55%
Muscle 10 2.76+ 1.14 12 1.744+ 0.85* 12 3.07+ 1.27
B.C. 9 40.31+12.21 11 46.06+16.26 11 55.04423.25
Plasma 9 14.54+ 2.75 10 7.63F 3.01** 12 11.61+ 4.77
Wool 9 3.25+ 1.27 12 3.90+ 1.72 12 2.39+ 0.91
SAS Analysis: * p< 0.05, ** p<0.01; *  BNS4EEbAR

2.3 REF XTI R BLLNBE AL FDA 1 h

75 RIRTRY S 40 R NI E T F 4RI A %vé, RIMEJ@ L0 47 M 4R8G4
TR, BT MR ARE( p<0.01 ); RIEBELAFGS
5 WERALTHAARSFMEF( p<0.01 ), ALES3.

Tab.3 Effects of recipes on distribution of copper in tumors

center periphery
Groups
No means(ppm) std No means(ppm) std
NS 8 8.56 + 3.38 7 3.10 + 0.67
R3 12 4.77 + 1.97** 9 2.75 + 0.94
R7 11 9.99 4+ 6.29 7 11.49 + 7.19**

SAS Analysis: * p< 0.05, ** p<0.01: *  BNSEFLE

2.4 W FABI RN T LT

48



o FHK A 1 B R TS L EB NS A A ZEHAER
L AL WURL m%%%mkﬁ%AzéﬁﬁL%&,ﬁ¢%ﬁA It
= e R AMROEOPRREFE, RESSKFTHRARR
&S ( p<0.05 3 0.01 ), R7 xa“mbiﬁwm%{#éﬁ%%gi@m%f‘%m
( p<0.01 ), Rks.

Tab.4 Effects of recipes on distribution of iron in mice bearing HepA

organs Control (NS) R3 R7
or
tissue No Means(ppm) std No Means(ppm) std No Means(ppm) std

Kidney 10 401.62+325.31 12 218.11+146.88 10 290.37+133.48
Heart 10 416.344129.13 12 394.70+119.98 11 372.66+237.65
Lung 9 514.49+129.51 11 411.18+ 88.13* 11 402.57+117.85
Brain 10 79.68+ 11.80 12 70.90+ 14.40 10 95.32+ 93.31
Liver 9 346.09+103.09 11 788.05+623.64 12 379.83+129.66
Spieen 9 2101.58+713.52 10 1552.83+4548.17 11 2237.66+848.09

Bone 8 26.61+ 11.67 8 24.15+ 16.84 10 26.96+ 16.88
Muscle 10 65.04+ 46.01 10 44.234+ 5.23 11 47.36+ 12.95
B.C. 10 509.56+182.99 12 488.114203.20 11 294.32+ 78.37**

Plasma 8 4.15+ 0.90 11 2.65+ 1.25** 12 2.86+ 0.87**

SAS Analysis: * p<0.05, *k p< 0.01;

2.5 st RARA SHEBMEALESH N6

2.5.1 B IALRNENEEMEAESEHT A
NRFTBELTHGESEREND (p < 0.01) , B2 I RFE
(p< 0.01) ., WK 5.

Tab.5 Effects of inoculating HepA on TMs in wool of mice

Normal Tumor
Trace Metals
n means(ppm) std n means (ppm) std
Ca 8 638.4254-398.670 9 1160.896+ 476.651 **
Mg 7 139.911+121.318 9 317.073+ 177.664 **
Mn 8 0.874+ 0.785 9 0.871+ 0.527
SAS Apnalysis: * p<0.05, ** p<0.01; *  BNSaEbix

2.5.2 FrEst R AL T $FPEBME L ES T
TGN R R PR, Hh, B, BG4S TH, EPEE5REFT
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B (p<0.05) , 4. 43, 4, HRBREHNFH (p 20.05) , ALKE.

Tab.b6 Effects of inoculating HepA on TMs in brain of mice

Normal Tumor
Trace Metals
n means (ppm) std n means (ppm) std
Co 12 0.024+ 0.005 10 0.026+ 0.006
Cr 6 0.835+ 0.292 8 0.993+ 0.389
Cs 11 0.316+ 0.057 10 0.331+ 0.065
Hg 2 0.338+ 0.049 7 0.287 + 0.073
Rb 12 48.514+ 8.806 10 51.132 + 9.946
Sb 3 0.095+ 0.091 2 0.033+ 0.013
Sc 12 0.002+ 0.0003 10 0.002+ 0.001
Se 12 0.898+ 0.154 10 0.905+ 0.144
Zn 12 66.023+ 5.025 10 68.461+ 9.244
Ca 11 424,437 +435.469 10 1792.350+3232.420
Mg 11 877.364+113.671 10 728.040+ 79.721**
Mn 11 1.517+ 0.168 10 1.109+ 0.145%*
SAS Analysis: * p<0.05, ** p<0.01; *  ENSEELES
2.5.3 HAMH O RCRART $HEBHELEST Y

FgE R SIET 45, 4, 4L, B, EHS M AP RE
E9F&( p<0. 054w p<0.01 ), 4. 4, K, 4, WAHEHTH, HLP
#THA%ITE £Z7( p< 0.05 ), LK 7

Tab.7 Effects of inoculating HepA on TMs in heart of mice

Trace Metals

Normal

Tumor

n means{ppm) std n means(ppm) std
Co 9 0.052+ 0.010 9 0.046+ 0.015
Cr 8 2.408+ 0.760 10 1.644+ 0.524*
Cs 10 0.669+ 0.163 9 0.692+4+ 0.183
Hg 3 0.549+ 0.288 7 0.325+ 0.086
Rb 11  67.805+ 14.012 8 64.834+ 16.101
Sb 1 0.098+ 2 1.402% 1.375
Sc 10 0.004+ 0.001 9 0.006+ 0.003*
Se 7 1.250+ 0.245 10 1.155+ 0.256
In 11 71.765+ 7.024 10 69.675+ 17.913
Ca 10 190.160+4+ 57.008 8 396.350+4159.895**
Mg 12 825.533+218.285 10 887.630+ 94.825
Mn 12 1.903+ 0.478 10 2.180+ 0.651
SAS Analysis: * p< 0.05, ** p<0.01; *  BNS#pEbE
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2.5.4 ﬁ#@ﬂd\ﬁ\.ﬁﬁ”ﬂm?}#‘1’/\&;4’&%7@?% CORA
PRI R Y S I e BME AT A LA, }H’%&—\ 4,
o, 4, BERETE, 2AATFEENL K, K. B BFEEK X
Phi, 45, EEREALITFEEL( p<0.05 A= p<0.01 ),

Rx 8.

Tab.8 Effects of inoculating HepA on TMs in lung of mice

Normal Tumor

Trace Metals

n means (ppm) std means (ppm) std

=

Co 10 0.030+ 0.008 8 0.030+ 0.007
Cr 7 2.060+ 1.033 8 2.461+ 1.663
Cs 10 0.582+ 0.208 8 0.656+ 0.274
Hg 7 0.496+ 0.153 6 0.422+ 0.103
Rb 11 87.920+ 26.281 8 92.951+ 17.743
Sh 3 0.809+ 0.781 4 1.261+ 0.874
Sc 9 0.014+ 0.008 9 0.003+ 0.001**
Se 12 1.812+ 0.382 9 1.956+ 0.207
Sr 0 0

In 12 78.503+ 16.966 9 88.778+ 9.223
Ca 12 500.766+237.220 10 399.880+ 118.723*
Mg 12 692.366+167.698 10 635.560+ 125.980
Mn 12 1.022+ 0.314 9 0.718+ 0.188*

SAS Analysis: * p<0.05, ** p<0.01; *  ENS4Eb#x
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2.5.5 st AAFHAR T $MHEBMEALES TN

HaEst AR $ AP BMEAENS A BENY A, 4.
R, W, BRESBTHE, &, 4 4. &S HETH. K
o, 4. BmAETAEE, HeitFE£RF( p<c 0.05, p< 0.01 ),
mE 9.

Tab.9 Effects of inoculating HepA on TMs in liver of mice

Normal Tumor
Trace Metals
n means (ppm) std n means{ppm) std
Co 12 0.066+ 0.015 9 0.052+ 0.009*
Cr 7 0.895+ 0.763 8 1.307+ 0.983
Cs 9 0.339+ 0.110 9 0.355+ 0.096
Hg 11 0.717+ 0.102 8 0.511+ 0.170**
Rb 11 106.749+10.423 8 123.1264 21.932**
Sb 5 0.132+ 0.001 5 0.191+ 0.035**
Sc 12 0.001+ 0.001 9 0.001+ 0.0005
Se 12 3.433+ 0.610 8 2.642+ 0.719*
Sr 0 0
Zn 12 95.149+417.595 9 119.157+ 18.857**
Ca 11 122.879+39.650 8 1561.637+ 43.173
Mg 11 802.263+99.225 10 741.650+336.031
Mn 11 3.493+ 0.593 10 2.711+ 1.316
SAS Analysis: * p< 0.05, ** p<0.01; *  ENSZEEb#:
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2.5.5 st DREBEELP SHLBMEAELENT A

DREBERET $HLBMEAETNSEATML, 4, 4. K,
o, b, W, BRETS ATRAFBHSEE, AiTF £ 5 (p< 0.05
LA BE AR FEL

F2 p< 0.01),

( p< 0.05 #F= p< 0.01 ),

A& 1

0.

4. BAERK, SH5EEREL

Tab.10 Effects of inoculating HepA on TMs in kidney of mice

Normal Tumor
Trace Metals
n  means(ppm) std n means{ppm) std
Co 12 0.083+ 0.044 10 0.074 + 0.059
Cr 6 1.262+ 0.335 7 1.484 + 0.920
Cs 12 0.664+ 0.262 10 1.104 + 1.248
Hg 12 1.064+ 0.393 10 1.245 + 1.172
Rb 10 78.157 +25.323 8 100.701 + 103.053
Sb 1 0.291+ . 0
Sc 11 0.001+ 0.001 10 0.002 + 0.001**
Se 12 4.761+ 1.675 10 6.162 + 4.862
Sr 0 1 240.000
Zn 12 80.927+29.058 10 97.557 + bH5.656
Ca 11 104.479432.052 8 137.240 + 43.380%*
Mg 12 883.250+353.027 8 503.487 + 121.125*
Mn 12 2.8174+ 0.262 8 1.824 + 0.580**
SAS Analysis: * p<0.05, ** p<0.01; 5NSm R
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2.5.6

FRr N AMRAR T S BMEAET S TN A

W . R b, k. W, HRBARRRRESER, BRAGTE LR

( p>0.05 ), WMk 11 .

Tab.ll Effects of inoculating HepA on TMs

in musclie of mice

Normal

Tumor

Trace Metals

n means(ppm) std n means(ppm) std

Co 11 0.014+ 0.017 10 0.014+ 0.008
Cr 9 0.896+ 0.662 10 1.325+ 1.326
Cs 11 0.680+ 0.197 10 1.017 + 1.263
Hg 9 0.148+ 0.019 7 0.178+ 0.039
Rb 10 52.273+ 14.293 10 81.921+ 109.740
Sb 3 0.125+ 0.094 4 0.110+ 0.085
Sc 11 0.0007 + 0.0007 10 0.001+ 0.001
Se 11 0.594+ 0.135 10 0.809+ 0.557
Sr 0 0

Zn 11 33.293+ 4,443 10 54.2314+ 39.785
Ca 12 1652.90041295.630 10 2490.550+1571.810
Mg 12 963.325+ 129.990 10 960.820+ 98.377
Mn 12 0.432+ 0.092 10 0.327+ 0.083**

SAS Analysis: * p<0.05, ** p<0.01;

*  ENSEbE

2.6 WEFFRZNORKA ST BME LTS O F 0

2.6.1

REF M BRLT SHERBMEALETLIH YA

FRIRITAEAP P CHLP T 45, GRETHR, EP4E9%RALE
851t &L (p<0.05); FHRITTIEAPE P SELR945, 415,

469 FHRBE( pe0.01 ), LEI2.

Tab.12 Effects of recipes on TMs in tumor center of mice bearing HepA
Trace Control(NS) R3 R7
Metals
n means(ppm) std n means(ppm) std n means(ppm) std

Ca 8 1123.990+556.308

12 501.340+211.905*

3 8419.000+8451.61

Mg 8 566.112+164.735 12 466.258+271.460 11 1232.280+1270.59
Mn 2 0.546+ 0.066 4 0.414+ 0.147 8 0.984+ 0.283**
SAS Analysis: * p< 0.05, ** p<0.01; *  EBNSzEpbAiR
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‘r

7 FIRSGLAY 78 iy 48 42 P 48 54 R FHK (p< 0.05 A= p< 0.01),
st ARG £ FANRT TR AR B R TSRS RS,
FoP R 2 FHFH( pe 0.01 ), KIS ‘

Tab.13 Effects of recipes on TMs in tumor periphery of mice bearing HepA

Trace Control(NS) R3 R7

Metals

n means{ppm) std n means{ppm) std n means(ppm) std

Ca 7 381.057+147.146 9 503.058+580.828 0 - -
Mg 7 625.057+125.174 9 434.900+105.836** 7 1491.5704+648.661**
Mn 6 0.244+ 0.087 5 0.159+ 0.038* 7 1.633+ 2.384

SAS Analysis: * p< 0.05, ** p<0.01; *  ENSAELAR

2.6.2 A FFAHLRY 5T BME AT LA TR

FRRITEMAELE PG, 1B2RBE, 4., 4. 4. .
R, W, ., 15, BFERK AT, EPERKEBatikA R
EFW £ (p< 0.01); FH RITiEM4 6 5 BMEBAETEMK, £
P ALK ST B B E 5T E £ 7 ( p<0.01 ), RLEK14.

Tab.14 Effects of recipes on TMs in muscle of mice bearing HepA

Trace Control(NS) R3 R7
Metals
n means{(ppm) std n means(ppm) std n means(ppm) std

Co 10 0.014+ 0.008 8 0.010+ 0.002 10 0.015+ 0.014
Cr 10 1.325+ 1.326 9 2.495+ 4.701 8 0.650+ 0.331
Cs 10 1.017+ 1.263 10 0.592+ 0.101 10 0.523+ 0.133

.'Hg 7 0.178+ 0.039 5 0.183+ 0.040 6 0.167 + 0.039
Rb 10 81.921+ 109.740 10 41.658%+ 9.634 11 34.9404+ 10.070
Sb 4 0.110+ 0.085 2 0.080+ 0.083 2 0.098+ 0.007
Sc 10 0.001+ 0.0007 8 0.00074+0.0001 11 0.0006+ 0.0002**
Se 10 0.809+ 0.557 10 0.624+ 0.201 10 0.570+ 0.136
Sr 0 1 157.000+ 2 193.500-+ 4.949
In 10 54.231+ 39.785 10 40.280+ 4.733 11 38.429+ 6.779
Ca 10 2490.55041571.810 12 742.940-+704.710** 7 2031.830+4+1621.12
Mg 10 960.820+ 98.377 12 674.950+209.722** 12 840.735+ 375.626
Mn 10 0.327+ 0.083 12 0.173+ 0.068** 10 0.320+ 0.148

SAS Analysis: * p<0.05, ** p<0.01; *  BNSarbix
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2.6.3 A FIEUET SHEBMEAESH YA
ﬁﬂmﬁ&%m%¢%ﬁ,%,%#ﬁéiﬁm,ﬁﬁi%oﬁ&
A SHLBMBEAETHE, HAR4, KA THRAZEFORITS
Z3L( p< 0.05F0p< 0.01 ); 4RE #R7 5840045, 4EAEERE
B, EASMHLEMEAETR, 458G THAR, BARITFEL
( p<0.05#= p<0.01 ), W&I15.

Tab.15 Effects of recipes on TMs in kidney of mice bearing HepA

Trace Control(NS) R3 R7
Metals
n means(ppm) std n means(ppm) std n means(ppm) std

Co 10 0.074+ 0.059 12 0.052+ 0.017* 10 0.059+0.014
Cr 7 1.484+ 0.920 6 0.688+ 0.407* 3 0.754+0.110*
Cs 10 1.104+ 1.248 12 0.426+ 0.180 10 0.485+0.209
Hg 10 1.245+ 1.172 12 0.913+ 0.311 9 0.938+0.210
Rb 8 100.701+103.053 12 46.847+4+19.150 10 55.499-+15.240
Sb 0 0 1 0.005+
Sc 10 0.002+ 0.001 12 0.001+ 0.001** 10 0.001+0.0003**
Se 10 6.162+ 4.862 12 11.149+18.846 9 3.468+1.118
Sr 1 240.000+ 0 0
In 10 97.557+65.656 12 64.743+23.919 10 77.764+12.852
Ca 8 137.240+43.380 10 247.5354351.432 9 150.277429.702
Mg 8 593.487+4+121.125 11 733.390+329.885 11 602.990+77.057
Mn 8 1.824+ 0.580 11 2.329+ 1.621 11 2.253+0.537
SAS Analysis: * p< 0.05, ** p< 0.01; *  BNSzaEbER
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2.6.4 REFMIFERF SHLBMELES A TR

B Fl R3 BT P, 46, K, 4, B, HhE0SRTRA
&, EAREEF, HFEERK APETHEETEE ARTF LT
( p<0.01 ); LAFHRIERAB/ASZ, AL SHEEMEAETH, 4
L5 KB A B E 6945 £ 7 ( p<0.01 ), JLKIG.

Tab.16 Effects of recipes on TMs in liver of mice bearing HepA

Trace Control (NS) R3 R7
Metals
n means(ppm) std n means(ppm) std n X std
Co 9 0.052+ 0.009 11 0.052+ 0.008 12 0.045 + 0.016
Cr 8 1.3074+ 0.983 9 1.8314+ 2.791 8 0.636 = 0.273
Cs 9 0.355+ 0.096 11 0.460+ 0.441 8 0.277 = 0.140
Hg 8 0.511+ 0.170 10 1.078+ 1.549 11 0.611 & 0.152
=~ Rb 8 123.126+ 21.932 11 118.619+147.351 12 66.349 + 24.785**

Sb 5 0.191+ 0.035 0 1 0.110 +
Sc 9 0.0014 0.0005 9 0.001+ 0.003 12 0.0007+ 0.0003
Se 9 2.642+ 0.919 11 10.690+ 18.847 12 10.522 + 18.302
Sr 0 0 0
Zn -9 119.157+ 18.857 11 185.053+221.669 12 96.174 + 39.297
Ca 8 151.637+ 43.173 12 74.320+ 24.164** 11 96.441 + 24.886**
Mg 10 741.650+336.031 12 864.725+207.635 12 619.983 +173.604
Mn 10 2.7114+ 1.316 12 2.654+ 0.956 12 2.415 + 1.166
SAS Analysis: * p< 0.05, ** p< 0.01; * LGNS/ pbix
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2.6.5 MEFAIMELP S F L BREAETSH A
AR3JE, MR PR, 45, S50 EH, RITR HxTREALEF

2.E( p< 0.05 ),

o, 4, BAPHEETR, HAERENGHRITFER

(p<0.01 #= P<0.05); #R7/G, MmmPk, 45, BT LEL4RS,
45 B E4EMAFHETEE BE4%itFEL( p<0.05 Fo p< 0.01 ),

#. 4, A, 4. BRI, B, 4. BERHOBREARZENL
HE £ ( p<0.05 fo p< 0.01 ), LEIT.

Tab.17 Effects of recipes on TMs in lung of mice bearing HepA

Trace Control(NS) R3 R7

Metals

n means(ppm) std n means(ppm) std n means(ppm) std

Co 8 0.030+ 0.007 3 0.031+ 0.001 9 0.030+ 0.008
Cr 8 2.461+ 1.663 8 2.624+ 2.990 8 1.576+ 0.536
Cs 8 0.656+ 0.274 8 0.452+ 0.137 9 0.429+ 0.138
Hg 6 0.422+ 0.103 6 0.597+ 0.083* 6 0.497+ 0.092
Rb 8 92.951+4 17.743 11 60.861+ 15.212** 11 63.549+413.832**
Sb 4 1.261+ 0.874 0 1 0.158+
Sc 9 0.003+ 0.001 11 0.002+ 0.0004* 11 0.002+ 0.001*
Se 9 1.956+ 0.207 10 1.499+ 0.253** 11 1.580+ 0.567*
Sr 0 1 319.000+ 0
In 9 88.778+ 9.223 11 77.811+ 6.854** 11 74.071+13.622**
Ca 10 399.880+4+118.723 11 444.254+179.185 11 628.427 +97.822**
Mg 10 635.560+125.980 12 709.533+ 79.949 11 743.181+79.587*
Mn 9 0.718+ 0.188 12 0.9044 0.459 11 0.978+ 0.286*
SAS Analysis: * p< 0.05, ** p<0.01; *  GNS#ppbR:
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2.6.6 AE mat s S BMEALETSA TN

5 RIRITAE SRELA LT, R, WA S, 4. 4, 4L B B
54 TH, RAPanb54E8KEE(p<0.05 f= p<0.01); HHR7 S5 HA
Pk 4k, % R, BARELE, B, . B R BRPETR, LT E
Fosh e H & i At IR E A 2 F 6940 F &L (p<0.0549p<0.01),
R,%&18.

Tab.18 Effects of recipes on TMs in heart of mice bearing HepA

Trace Control (NS) R3 R7
Metals
n means{ppm)std n means{ppm) std n  means(ppm) std

Co 9 0.046%+ 0.015 10 0.050+ 0.013 10 0.0844+ 0.145
Cr 10 1.6444 0.524 10 3.162+ 2.096 6 2.113+ 1.012
Cs 9 0.692+ 0.183 9 0.598+ 0.182 9 0.495+ 0.200*
Hg 7 0.325+ 0.086 2 0.488+ 0.272 4 0.455+ 0.158
Rb 8 64.834+ 16.101 12 48.329+4 16.557* 11 43.823+ 16.564**
Sb 2 1.4024+ 1.375 1 0.824+ 1 0.542 +
Sc 9 0.006+ 0.005 12 0.003+ 0.001 11 0.002+ 0.001
Se 10 1.1556+ 0.256 7 7.056+ 14.983 5 0.9624+ 0.237
Sr 0 0 0
Zn 10 69.675+ 17.913 12 72.019+4 14.492 11 62.3184+ 17.886
Ca 10 396.350+459.895 11 173.968+ 52.999 0
Mg 10 887.630+ 94.825 12 795.658+4+231.273 13 1352.100+217.496**
Mn 10 2.180+ 0.651 12 1.392+ 0.322** 13 3.327+ 1.347*

SAS Analysis: * p<0.05, ** p< 0.01; *  ENSzEEbER
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% ( p< 0.05 F= p<0.01 ),

2.6.7 MEFITIEEEFT $FHEBMEALES AT A
o FIR3E, R P. B S, 4. . R, Bl 4L BB 8
FobEleik, FHP4h. LHEHTHRExBaL £55 8% (p< 0.05 4
p<0.01); #F ARG, Hsxtmutarbit, 4. kK. #. &S,
b, b, BRETH, RPR, 58054, E5ANTHERE

R&19.

Tab.19 Effects of recipes on TMs in brain of mice bearing HepA

Trace Control(NS) R3 R7

Metals

n means(ppm) std n means(ppm) std n means{ppm) std

Co 10 0.026+ 0.006 12 0.023+ 0.007 10 0.040+ 0.042
Cr 8 0.993+ 0.389 6 1.1724+ 0.713 6 1.176 & 0.270
Cs 10 0.331+ 0.065 10 0.279+ 0.078 9 0.254+ 0.072**
Hg 7 0.287+ 0.073 3 0.266+ 0.016 5 0.380+ 0.058*
Rb 10 51.132+ 9.946 12 34.3984 5.572** 10 34.314+ 7.622**
Sb 2 0.033+ 0.013 1 0.060+ 2 0.110+ 0.090
Sc 10 0.002+ 0.001 12 0.001+ 0.001* 10 0.001+ 0.0003*
Se 10 0.905+ 0.144 12 0.888+ 0.272 10 0.948+ 0.423
Sr 0 0 1 321.000+
In 10 68.461+ 9.244 12 66.483+ 7.394 10 70.054+4 21.475
Ca 10 1792.350+3232.420 12 199.703+175.831 11 548.609+564.795
Mg 10 728.0404+ 79.721 12 722.075+ 77.681 11 805.800+103.878*
Mn 10 1.109+ 0.145 12 0.939+ 0.117** 10 1.587+ 0.213**
SAS Analysis: * p<0.05, ** p<0.01; *  EBNSZEpbAR
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2.6.8 MEFMET S BMEBAELS AT
45 FIRIFRT G, —EH T EPH, EfE0N4SE R EBIK
( p<0.01 ), R%20. ;

Tab.20 Effects of recipes on TMs in wool of mice bearing HepA

Trace Control(NS) R3 R7
Metals
n means(ppm) std n means{(ppm) std n means(ppm) std
Ca 9 1160.89+476.65 10 167.12+164.80** 12 302.61 191.57**
Mg 9 317.07+177.66 3 81.17+ 73.02** 11 74.25+28.63**
Mn 9 0.87+ 0.52 11 0.32+ 0.18** 12 0.37+ 0.12**

SAS Analysis: * p<0.05, ** p<0.01; *  BNSLEELR

=. P

1. A5 J5 5 ABUK AT I8 98 s B R EK F A0 H #ra th o4

B FRIFTE B P 0942 R EH5, RIF24E4Emib T 4R
HEEEENE, RARGBEKTROSELE TR, LRAEN, B
miet RS EE, ANEAPHEGLSE R h, EReE, Bk
TG EE, R BmATRNSSAEEF MY, IARLE 54
TR N B AR £, IS REN, KR BT R4S,
NRARNHYa, HTI, RAZBEETHNGLE, T 255 5P
SRAX, BHER—ZAFHBER, ARIAZBEETRGLSE, BX
S8 RES RO RERA £, FELFRIBRIS BT HALSEAE
¥ A3k, %R S5EE FRIGIAP B A BA—5, RIFRIAZ
& 00 L T 4R 08 A R VAT SBALE P 6 — IR,

2. R T3 S IV BB A E S H Y a5 RIS Y B R 6947

SEBMEATOHAGNEELE, WEEETLABMELETNALE
HEARBRBLEFAR, KERH LA GATAY B amiotkieps, &)
KBRS EF D AMELAL, AL AW ET, 8. 4
HEeTHK 54N E, REFHERBEDNAHIFES T, Smofhs
B EAX ST BEAT OEMN—B, K—R T AME AR % e
i%%ﬂ%%ﬁz~oEW#Mii%%Em%ﬁﬁmTﬁﬁﬁo
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Tab.1 TMs distribution in different kinds of liver and tumor tissues

Trace normal bearing HepA HepA center HepA periphery
Metals - s
n means(ppm) n means(ppm) n means(ppm) n means(ppm)
Cu 11 10.74 10 7.64 * 8 8.56 7 3.10%**
+ 2.23 + 3.13 + 3.38 + 0.67
Ca 11 122.88 8 151.64 8 1123.99** 7 381.06**
+39.65 + 43.17 +556.31 +147.15
Mg 11 802.26 10 741.65 8 566.11** 7 625.06**
+99.22 +336.03 +164.74 +125.17
Mn 11 3.49 10 2.71 2 0.55** 6 0.24**
+ 0.59 + 1.32 + 0.07 + 0.09

T test: * p<0.05, ** p<0.01; * compared with normal group.

Tab.2 Copper distribution dynamics in various organs or tissues

in mice bearing tumor and treated by R3 & R7.

Group{ A B € D E F J H I J K L M

NS = - - - ++ - = - - ++ -
R3 -- o+ ++ + - - - - + -- + -- -
R7 + + + ++ -- 4+ - + - - + +  ++

control compared with normal; R3 and R7 compared with control.

A:heart B:lung C:liver D:kidney E:spleen F:brain J:bone

H:muscle I:wool J:plasma K:blood cells L:center of tumor

M:periphery of tumor =:no change -:decrease +:increase
--:decrease markedly; +t+:increase markedly.

DRTRBE, FPENRGOFE AT, bREFES, Hbu
BREBEHLEKR A PETORKETRE, A TRALAFTLSE,
RIZEENF ) TRIBAITEEOAT, JF, B, M. o, kit dHe 4
AL, RIGeEnsE o THBATECEIAT, Mh, B, M. B, LA, aifh
RS EWHEA, sbBERRT: RIPRISERRAMELEHGT
B, MR BGLMBHOEREEEEL, k2.

DRETBE RV F LA, TRAM, B, M. §&. LA
Fodn RERGIFHE, BB, RREOABEHRITRAL, LEBRE 55
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55, RITEM SlEA IR LA SN EREE PSS H A BRI
A, RILEAHEMER, 12FRRR3, LE3; RFHRMGFEESAL
F BT BA £, :

Tab.3 Iron distributions dynamics in various organs and
tissues of mice bearing HepA and treated by R3 & R7

Group| A B C D E F G H 1 J K

NS -+ - 4+ t+ + = + ++ -
R3 S - - - - -
R7 | - - + - + &+ = - - -

control compared with normal; R3 and R7 compared with control.
A:heart B:lung C:liver D:kidney E:spleen F:brain

G:bone H:muscle I:wool J:plasma K:blood cells

=: no change -: decrease --: decrease markedly;

+: increase ++: increase markedly.

NRETBE, SFHEBMEAETHRTRN, TMUR 5L EVARE
SHREATN, Hidebt, &, 4. K. . . . B H. B, 8
Feiz T e BMELELENRM, M, o, I, BRILABERS
BEHAE A GEA,

EDRET, &THREFRIFRIEITE, RITE4L, 4, 4o, 4.
FREFLBMEAETGTBIIENSA TEL, RT T4, K,
o, 5, 5, BRESLBMEAENS A RILTRI, LK.

Tab.4 Trace Metals distribution dynamics in brain of mice bearing
Hep A and treated by R3 & R7

Group Co Cr Cs Hg Rb Sb Sc Se in Ca Mg Mn

NS + + + - + - = = + + - --
R3 - + - - -+ - - - - - --
R7 + + - ++ -- + - + + - ++ ++

control compared with normal; R3 and R7 compared with control.
=: no change -: decrease --: decrease markedly;
+: increase ++: increase markedly.
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ERBNRCIET, MELFRITRE, #. R, 4. 5. B H,
5, BAEFLBMEAES AL, RTTRE, %, K HPF6FE
Bk B A E4A b4, RIETRI, RLES. ,

Tab.5 Trace Metals distribution dynamics in heart of mice
bearing HepA and treated by R3 & R7.

Group Co Cr Cs Hg Rb - Sb Sc Se Zn Ca Mg Mn
NS - - - - - + ++ - - ++ + +
R3 + + - + - - - + + - - -
R7 + + - + -- - - - - ++ ++

control compared with normal; R3 and R7 compared with control.
=: no change -: decrease --: decrease markedly;
+: increase ++: increase markedly.

EFHBNBFET, REFRITH4E, 48, K. 4, B, 4, 45,
BREFLRBMEAEI AL, R T4, 4. 8. K, 8. 4.
. 4F, 45, BREEALBME L ES A RTETRI, JLKE.

Tab.b6 Trace Metals distribution dynamics in lung of mice
bearing HepA and treated by R3 & R7.

Group Co Cr Cs Hg Rb Sb Sc Se Zn Ca Mg Mn

NS = + + - + + -+ + - - --
R3 = + - ++  -- e + +
R7 = - - + - - e A & A

control compared with normal; R3 and R7 compared with control.
=: no change -: decrease --: decrease markedly;
+: increase ++: increase markedly.

BRI, MEFRITHR, 4o, 41, W, BFEELE
WEAEDTELSE, RITRE, 4, k. 4. 4. B, GPEELEK
EAELS I, RIETRI, BLAT.
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Tab.7 Trace metals distribution dynamics in liver of mice
bearing HepA and treated by R3 & R7

Group Co Cr Cs Hg Rb Sb Sc Se In ta Mg Mn

NS - + + -- ++ ++ = -- ++ + - -
R3 = + + + - = + + -- + -
R7 - - - + - - - + - - - -

control compared with normal; R3 and R7 compared with control.

=: no change -: decrease -~: decrease markedly;

+: increase ++: increase markedly.

EERIAEEY, ME FRITHE, 4, K. 4. 4. #. 88
ﬁA%mgm%%\ﬁﬁ% RITT 444, 46, K. 4, 4. W, . &
2 BMETF oAb, RIETRI, ALkS.

Tab.8 Trace Metals distribution dynamics in kidney of mice
bearing HepA and treated by R3 & R7

Group Co Cr Cs Hg Rb Sb Sc Se In Ca Mg Mn

NS - + + + + ++ o+ + ++ - --
R3 - - - - - -+ - + + +
R7 - - - - - - - - + + +

control compared with normal; R3 and R7 compared with control.
=: no change ~-: decrease --: decrease markedly;
+: increase ++: increase markedly.

B RIRELRT, A FRITIE4E, 4, 40, W, 4FAeiss
BEBMEAETOI AL, RITEE, 4. K. 4, 4, B, S5
ERMEAELS A, RIKLTRI, BEKI.
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Tab.9 Trace Metals distribution dynamics in muscle of mice
bearing HepA and treated by R3 and R7

Group Co Cr Cs Hg Rb Sb Sc Se Zn Ca Mg Mn

NS = + + + + - + + o+ + = --
R3 - + - + - - - - - -- -- -
R7 + - - - - - -— - - - - =
control compared with normal; R3 and R7 compared with control.
=: no change -: decrease --: decrease markedly;

+: increase ++: increase markedly.

MERE F RIHRT s+ B DR ARANELEETALSHETLHMEA
FOHERSAT, RISTAUR G FEERHL TR, LT £10.

£10. AE FRIFRIAFHE DR AVBETLEMEAET AL FILE

N /:3 R ;594 B R A% MLH
R3J§R7 R3>R7 R7>R3 R7>R3 R7>R3 R7>R3 R7>R3
AL

BRWIT WA T A BIRS A FEL G S BMEAEA
i#]%’_‘f’l?}ﬂ, TR AT B E Z M AR RZ —,
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Vax/asd

ENES Ht B4R

—. A AN EGERARLRZGHHT *
1. A8 st APy 64 ek A AV I8 A4S F 49T REAUF

A AR E], RO E LS DEARERBEMBYER, LA
HRRHEREE: ) At R SRR A A B R
A BT A, AREALRE (R3) AMEEHE LARSREALR
& (R7) R R EFIHERITE, RBUATEENBRICE T
Tr, Tha)A5EREREK, BELESFEREAYKAERN
(p<0.01 #o p<0.05), BB FENRKRBHA—LOER, W98
AR RAERE, AEH R3 sTERBOAERK RT A%, TRE5RE
7 R3 M94REI RT S R¥K, AATREARLBEFOIBHA,
The Y RABME AT bk, RIAFRAITEERAEZAH B L MHEK
A, BEBAREEEASEOHBER LARET THRAA
#4 BE T BMEAE LI BIEGERAR, *THK A& 61 A
SRR RMEFRIEFREKFTRHIDRGEENR, AR RETHRE
EMEmp R, HN—R IO EFTHEBANRN, TSR
EHF—FEA RGBT REL, F—FRLAAYERREET
SALK £, ERCERMEMIERY, Bubikanttl2FUE
1, RAAKRLHINTLRHR DG, £ £ %%&/i%k.ﬁﬁ%ﬁ
W, b E A BmES RS dkemaEr' ', AmEs
EA T Bmib ARG AR Bmia gL LB EIEZ —, EHE4E
R, B THEREERY, EHRARK, BERFT, BT e
Ry, Bl EY, ERRATLRRECSY, X—4HTi ARE
7 @it s AL PONA 6494k 4 JB il AR XK A 9L eh 5 — M A FiEdE,
FEK I8 4 FRONASB Fotm il B A 1E A 54T R 9A, 4R 5 75 $54% 7% 48 46 DNA
SF ¥, FCIMASHBMIL TS, CMARM B IE fn, X iR
#—F KA F Bt — 2 I ER 5 %a T A B A £,
KRB R B PR EIMERY, AL FRIFRT YT EmAE T 6945
SFREND, AXBIGE, MORATRIFAR 5 AONA
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RS S &, AR5 A& B ARSI B E AR ST, 4R
WA ARt EAEERTRRGER, ERELFPEA—
WA, BEAFNT EHRKROEE, ThSAAT Bmmpst
A g R R ARE, WL TR, MAFH—AIMERARAEG AR
R E TR GEILE 6, ADF AT e AR RS, JBLmAAZT (9DNA
T ARLFEROEEEEL—,

2. 5 5 xR 6 R R A e L

A EE S EE B HNRA S T ERRORESRR, AME, b
AR, AL, MHBELZFTRAALEF—ZINRELL,
Jib i bt B EAUR R R E AL, R EAURE A 6 FARIA G T X
B9, ARERAY: M52 i53A05 AF% LAY, &
FRBAMEARLERAA IO S ERA, LEEA, AEK S 5HE
kAR L MR EAY, EOK A BEAASIUR A A%
AT LT AL, FAAALENTE, aRPAFPAEFRT,
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LTIk
METTER. SSBEfRHE

EHER, MBAEERNNBLELOTAR R S FHFPRIEKRY
R, REARIE, MEAFTSHEOEL, ARRERELES
WAFmHEE T BRAFREI B L L SRR T 52 4
FomA £, CRSDWARLEN, 4aEFHmEGLE I EABIR G
JBEM, BE, RESTEOEL, ZREMEALTRPRYOMEIL £
AR ARFelk AT B 6 T OE G A X S, LEAAEATLMA
8IATR, 122 $HFHAA MEAEH. BAREATEFE—H,
BAP B EAREET EAEZNER, A S FHTRPEMELE
St ZENGTR, HE 604 BB BEMIEER B EA,

¥ T % (Trace element) A E1KE0.01% AT, EKALSERIK
R A FHENR, A WERRA SR C A HEHEHREH RS
EHESMAREL, BWARAAKRALSHEN S TE BLLETH
AEELE, do B, A, K. R, 5. B B L H, AR, Y
EAREEE99.95%, HCUERAETAMREAE, 4 B, #. 4.
. 4. %L AL AL B AL B RREF S AL, FRIEKREY
0.05%, W&l MBAEALLARLEETNLEZRS, TUASALE
MEAEL, THLEMEIAETLFLEMZI AT L, BAAWTHMA,
BaTTo A AiEiE ARTEAERAEARZE, LE2, MLt
sTAEMRGER SR RGREATL, SIRBRZH, A2 0H0E
WEAFNBREFAPARALFETES, AL TRABN SO
AT, TTFRAPKRRPHELEEGEEMEALN T4, Yottt
RAEEFHAR S, HABERE, EHNTiTR, BotAdhik>4
FH, EESMEAMKGEL, BERR S WEIF,
ARz ey | RETH | TH8 | B84 £K ¢t

REE i 30/ ey

S IF 88 & (4oCu, Fe) AL IR 694 A& (dmCd, POF)
H1. SL I A AR L IR B T F Mk 2 Ao it BT A AR H v 44 o 23
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Al ARASATORAESE

b 3 4% (9) SWREQLHI(R) b 3 ¥ (9) SHREQILHFI(Y)
§. 45000.000 65.0000 A <0.100 <1.4%x10 "
B 12600.000 18.0000 &  <0.090 <1.3x10 "
£ 7000.000 10.0000 4  <0.050 <7.0%x10 °
£ 2100.000 3.0000 4 <0.050 <7.0%10" °
45 1050.000 1.5000 &  <0.015 <2.1x10°
b3 700.000 1.0000 44 <0.010 <1.4x10 °
B 175.000 0.2500 # <0.010 <1.4x10°
kP 140.000 0.2000 %  <0.006 <8.6X10 °
44 105.000 0.1500 47 <0.006 <8.6X10 °
£ 105.000 0.1500 & <0.006 <8.6X10 °
3 35.000 0.0500 £ <0.006 <8.6X10 °
& 4.000 0.0057 48 <0.005 <7.0x10 °
=3 2.300 0.0033 4  <0.003 <4.3x10 °
&p 1.200 0.0017 B <0.002 <3.0%10 °
A 0.140 2.0x10 " 4 <0.001 <1.4%x10 °
4] 0.100 1.4x10° £ <0.001 1.4x10 °
4 0.100 1.4%10 " 2 <9.0x10 ' 1.3x10 °
45 0.080 1.1x10 ° & <3.0x10 ' 4.3x10
45 0.030 4.3%10° K <1.0x10°° 1.4x10 '
Bt 0.030 4.3x10° ° A <2.0x10°°  3.0x10
4% 0.030 4.3x10°° 4 <1.0X10 " 1.4x10 '
4 0.020 3.0x10° ° #  <2.0x100° 3.0x10 °
m 0.016 2.3x10°° # 1.o0x10'° 1.4x10 "’
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k2 ARAMEAFNSEASE

e A | 2B | MRHBKT | WERRFEY | S EHM | T4

AE | BAFE mg/B | EAFE ug/20M3 | E mg/B | £X
3 15.0(6.5%)* 266.00(1.74)* | 4£iEANE | =
4 14.5(31-51) 33.80(0.23) | EHEANE | =
A 4R 1.325(32-60) 23.00(1.74) | BiEAZE | =
& 4.400(3-4) 28.80(0.65) | #EiEAFE | =
E £ 0.245(10) 3.60(1.44) |4EifAFE | -
48 0.335(40-60) 0.60(0.18) | dgig A& | =
7 & 0.390(63-97) 0.12(0.03) |4giEANE | =
b= 0.068(60) 0.07(0.1) BiEAE| =
% 4 0.600(5) 2.40(0.4) | $EiEANE | =
4R, 0.116(5) 40.00(25.6) | #EEANE | =
3 7.300(2) 0.60(0.008) | #zigAE | =
# 2.400(80-90) 2.380 +
P 1 0.205(100) BIHEANE | =
£ 1.900(17-38) BEANE ]| =
| A 1.500(90) BIAAE | =

F |gl| = 1.000(57) <1.000
& | EF| 1.300(99) BIEANE| =
E | T | 48 17.0 (0.1) 50.00(0.29) | dEiEATE | =
g | 4 0.735(1-15) 30.00(3.90) |4z A& | =
T | | 4k 1.375(1-2) 3.80(0.27) | #gAZ | ?
T | & 0.620(40-60) BiEAE | =
+ o 4.200(0.01) BIEANE | =
43 0.02(80) 0.76(3.66) | EiEANFE | ?
H 4 <0.150( V&) 1.76(<1.67) | 2L ANZ | +
E o 0.012(0.01) 0.04(0.33) | 4gifAE | +
7 £ 0.160(25.0) 7.40(4.40) | <0.160 +
* F3 0.020(5-10) 14.80(42.50) | <0.020 +
A% 0.300(5-10) 144.00(32.50) | 0.293 +
BT RGKF AU TS E, FHLER: = KTFARNIRETH,
R THFEE S FRY, + RTHEE,
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A 4500408 BT H A RIS KBS EES T, BEGLTR

{61

T wmpest, wEENEREATEEFORFRPTLETG AR
LAKAEE G ATt 20, Ti|A24d8hEF (hemosiderin) é9¥ifn, 44
hEEAGEORASEREBREGRRIERMG Y |, bFext
MG EEREGERER, mAFe JERKPOEMEMK M8
PHESEEFTARKATERE-NBT KT, A EROBEERTP
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2A-EFe’ T BAFOMSAEYE, BEHEE QAR LA,
HITI6% 0 EFREEN, b, RAF -S54 5984 F 4
M FLBRE G, ARG RA EPHEBAKHIEH T 5444, LT 50
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B BRI G ERAR L LRMEREE, HEREETEEH
A AR, (eXdg piilRASRTEAmEET, ABHAREAKA
THKS FEEAFZ4, LTHRALSHLBEGIL, he £
Pk RPEG ARILE B R AMEN A GENEERE, ARLEAE
HERAT 5H AT RAER—FRE, £ RZAGAA N T3
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TR, M .OHA WA R — AU R B Z 4, 5544 ONA, &
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EFet AR —HEZOENFEING), EatHRENRAEGT
REFIERE FHESIWREE HTMEF G, omieE L, FFiEhP
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. WENEAALZRESHEAETRENIKEZ
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