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EERMERBENSZSHE"
5 % B % % & b % X

(B HTIRIX A=A 3D (E®AFRE) (BT ARTFFEE)

##E ARKESEERENFR, ARNDHEEARGETHRENAERERE SR
MNAREMSHHBEENNOFE, % TERMTKFHRESERBIME—FEEa KT BX.
BRI,

EEE B, EE, 5L, BB (Co Zn Pb.Cd)

BT KR REGRIES —KGRGHET, BEREAMDEZ K WEK FEE™
ERRE, KMtafraEme W2, FEN 1980—1983 4, FR THER M AR
JiENii k=t 7

BIRLAERET T AT — O B35 RO IR IS KR 5, A3 K B RS 08 2 PR
AEPATTEEREBOEERN, AHRGFRAFAELAEEH KA KRR
(198 EfiE. =, WHEANEMEAMURFARNRGARRARTTESLHEE
REMS P, DR UNESREARSHUEPNRERELRABEN R R, =,
FHEREGHEIRARTHHLRITRRE, FEHRT CuZn Pb.Cd IMELE (8
BHRATRERAPINAEMAENBEAER, W EFEAKESRERERN N
SR SR BEATIE A AR T s B A RN L, DARRELBARE
IR i

MoE 5 I

EREBUEERENRONE

Lha R AFEEAY. SAEBRES RN E R0 B R
B SH . SERIATERAIREREFREFETO™ A 0.5N MREmxKs, 3
F PH3-5, 1 10247 R — A& H K, A 108DDC-Na-CCl, 3, 5 HNO,—H,0, 5
XK. SAEH AAS geir ISE Cu,Zn Pb Cd W& B, SHEEUCERLE 0% B,

EERM &R G R BEXE

KR RHR BTG, ARBRHTRNZ/HN, AERUEREXNFa. 84
SEHER 20 BNV, AET SRR 20 BAFf. FFSERM 0, BUFEE.

LREY  HLZn(NO,), 1 HIPb(NO,),1; 45(Cus0,); H(CaS0,), S iis 5l
HRAELE R, FHWEREAMHRENSRRAR. RETERBEZARHECHER

¢ RXRAE AR, KR,



22 p; S Sl S 12 3%

TEREREANARIRES, B0 ESS IR Y 35 B 5 oK AR
SEYR B (Znd. 1mg /L Pbo. lmg /T, Cul.01mg/L Cd0.005mg /L) Jg3h¥ery 5 f%. 10 5.
204%.50 f%.100 LK. REF.ZHETFRANETHEMN S AAAREL. SHESED
et o K AR CT WA AR R 3.

SRBKRAGGCANR AT K. @5 LR A KP & Zn 0.07dmg/L, Pb
0.004mg/L.Cua £ .0d K& H. HFRALBAKFNEN Zn & Pb BB, WL
B A P R RK N, BT,

B R, BRAA LS h R . A T R R,

FEHANFEAR

Ak ERAESRERENERM RN BAENAF.E. . R4y, &
Bouin’s {{E &, FEWH . URE 78k LB 8810,

% ES

(=) BREBUESRERENTR

RAV R T e KA B 2R B R AR R, AR B R K RN R AR R AR
FRARANFART T ERTEAL4TESRENRIEN S, FRUT.

1. sk eH ER-BFREKTEEREOEENNEHBEEERRXNER BT
BMEHREAREAR., MEANHERTEE E. AR 4 K. B 2. WAl
EREKGARAME. “EEZRER. WERBRTRES 22 4%, e 8 %, #8414
e ER—BRRITAKESREFRD AR, LTREKE. &, BULE 12,

# ELRESHEHMENNERRSHRE B4 (Unit). ppm.
Table } The accumulative quantity and comparison of heavy meatals
in the body of Hypophthalmichthys melitrix silver carp.

Cu 7o Pb Cd
8k T i TRX B K BB v aE
H Polluted | MMBE | Polluted | X | Polluted | %{EE | Polluted | %EK
" Area Ares Area Area
Position of the
p contrast contrast contrast contragé
tish body FEE FE & o R EITES
B | de- o) nnde- (s unde WX | inde
defor- for ared  |defor- fore aread  (defor- for area (Jefor- for- area
med med med mer] med med raed med

BLp Musele | 18.73] 19.79| 11.09 | 80.#3| 58.171] 4°.45|1.80 | 1.30| 0.06 | 0.88]0.09 | 0.08
& Done 4.14] — B.20 | 19,45 — B2.25 | 0.80 | — 0.08 | 0.44] — 0.09
&7 T 13.02) 14.42] 18.92 |327_300180.78 60.79 | 4.11 | 1.62§ 1.97 jo.66 | 0.66| 0,21
Ff Liver [1832,01]182.06| 352.06 |501.34] £6.20 63.83 [46.62 [10.53 | 6.28 {i8.8! | 7.08 | 0.62

2. ¥2%s HETRARULRFEESHIAT AR ESALSF, URELRY
FRUBTEER, ENERRNIF A A.8.8. ATRARCHESRERESR
FHBHERP<0.0L), KR UFHERBRES. FPOREHRLET S 5 5L, &
WLER 1R (B# 2), XTRARM ENREEaRNNESRNTEUHEBRT



154 BRER. KA. BRI BEL2RNAREENESME 23

FEETEAE . HEFSAHINJF, B, S48 muMELREPHENE S
4y B EF 128,288 82,3, LF 63.6,% 61.9, BB INE S HER. X 230,48
EHTASRHENE S RBBERAE 2),

R®2 HEREFRESANHERREHE BEfy: ppm.
Table 2 The accumulative quantity and the comparison of
heavy metals in parent ctenopharyngodon idella, Unit: ppm.
L ¥ Musacle jias Liver

Tt ®
B FEE T BRI (EoR(%) W B FEEH B> RE (B (%)
Elements |Dsformed| undefor- | Deformed>> | percent |Deformed] undefor- | Deformed | percent

med undeformed med undeformed
Zn 768.70 41.22 85.48 28,1 141,27 91.81 48,46 53.9
Cu B.E8 7.49 1.38 18.6 87.48 BR.6 28.88 49.8
Ph 1.38 0.82 0.56 68.8 8.18 2.93 5.26 179.1
Cd 0,87 0.48 0.39 81.8 8.43 2.66 5.88 £30.6
L= Bona #E Gill

T K
W OB | kR B> HoEZ) R OF RBE | WM>RE A5G

Elements De;ormed undefor- | Deformed>] perient Deformjed undefo- |Deformed™ | percent

med andeformed rmed undeformed
Zn 84.07 59.95 25.02 41.7 81.81 17.81 14,50 83.8
Ca 3.63 2,12 1.51 71.2 5.24 4.30 1.04 4.8
Pb 1.81 0.75 0.56 74.7 5.99 2.97 3.02 1017
Cd 6.58 0.85 0.21 60.0 1.62 0.74 0.88 118.9

E LENRES ZE, A RBRTEA—RU\E ), BEETRONTLE).
Three parent Ctenopharyngodon idella were monitored, cne of them is undeformed fish
feight year old ), 1wWo of them are deformed fish(aix year old and seven y:aa,r old, respectively ).

2. EhEERTHE, The data in table are mean,

3. ¥eBA_AAERU LS Es AR SR NMNELEERPEAK A &
SPEFHBLF.BE=Z20R. SHE4AHKER BE (P<0.0L), WMESREF
HEHNEEERY. RENFAKTHESTELENBREESN), FHSRRHEHRKKY
VR .B. MTREAKANEREREBRR, R VG . 8.4, affkS48E4RNE
EZEHFEE P B=FEK. (BE D,

A, FASHG 2 ELAETRBAUK

() ¥t FHERAEH,EEARNEEL, aRE48PHESRSEOESH .
PIERINE BR, K&K #4488, Eafh, I ERRNESEERSY, SHe
Sk, EREERRAMRN, Mo s REaEn, SERFAYPHSTEZ L WIFG6.8,
& 3.5, JLA 2.4, #1.0, RRESEREFPHERERALCHI T —-BH MG, §
R R AT HER KN 158.5% (R 1),

(2) A% BLEEAASRMAEFFHERRABEEREZN. —REARNEH®
Frha i BRI R 6.0 45, LE® 1448, H#% 6.5, EFPEMHEHHEEK
KN 167.3%, E4BEASENSEBMFRE Zn>Cu>Pb>>0d, A Ak K#H X,
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*3 BREAEGBRIFTRA/ATESENIREEERR
Table 3 The distributon and aceumulative coefficient of the heavy metals in
the different fissues of deformed ctenopharyn godon idellal8 year old)

Ca Zn Ph (Wi
&
., FHE RH I BEE EEREH
position ppm | accumulative | ppm | accumulative | ppm | accumulative | ppm | accumnnlative
coefficient el firient roefficient coofficient
M B Musele | 9.45 49.7 82.42 123.0 1.42 47.8 0.83 92,2
F  Liver [s88.55 467.6 138,20 206.8 7.90 63,58 7.90 877.8
‘B Kidney [89.96 £10.6 149.85 228.7 7.9% +66.3 9.19 1021.1
&  Spleen [10.47 10.25 £3.47 139.5 B.84 194.7 3.89 432.2
£ Hesvt h2.74 67.0 90.46 185.0 3.82 i27.8 0.76 84.4
Ky Geglial | 8,97 47.20 74.76 111.8 2.74 91.3 0.85 94 .2
gland
# Bone 8.75 19.70 87.48 180.5 1.25 41.7 0.59 63.3
# G 5.23 27.5 31.11 48.4 6.22 207.3 1.49 165.86
&  Secale 2.87 12.50 112.40] 167.8 1.55 b1.7 0.97 107.8

. 1081 4EFE I SR EEN I R E 5 B 47 8125 Cu:0, 19, Zn: 0.69, Ph: 0.03, Cd: 0.09,
In 1981, The heavy metals from water specimen in fish farm weve monifored as follow: Cu:
0.19, Zn: 0.88, Pb: .08, Od: 0.009.

®4 TEERESFENESRERSINIEE B, ppm.
Table 4 A comparison of the accumalative quantity of the heavymetals in the
body of the differa aged ctenopharyngodon idella. Unit: ppnor,
P = 4R e Muszecle T Liver
1 1 18 LR S TR 1% 2 i 8 - -EJAE 1
Elements 1 yea.-:- old |2 _Vea; old |8 year nld (%) 1 yea.fr' old| 2 year nld| vear old {723
-
Cu n.80 3.00 7.49 32.2 15.97 28,07 58 .80 8.1
Zn 21.74 27.50 41,22 12.8 53.00 88,28 91.81 %5.5
Ph 0.18 0.25 0.82 50.8 0,13 1.£6 2.63 5.4
Cd 0.10 0.12 0.48 54.3 6.21 0.29 2.54 158.6
4 —
B Bone $E L
b z g 3 oty b
Flements 18 28 8t TR 18 28 Ik average
1 yeatr old (2 year old | B year old (Z5) 1 vear old |2 year vld |8 vear old i;a::egie
TeT year
Cu 0.5b 0.87 2,12 40,8 2.58 3.01 4,20 8.0
Zn 16.99 17.49 59.95 39.3 8.28 2.00 17.80 62,20
Pb 0.15 0.25 0.76 B7.1 0.85 0.70 2.97 51.0
Cd 0.08 0.10 0.35 48.2 0.13 0.156 0,74 67.0

AEANSESPELRNERRLEZHEMIE 5).,
(8) et WHREA.RE¥, EEREEKEANTREOESRERTER,
7T WIS L ISEREAR L, SR AR A B 1.6 48, SIS 1,14 4%,



13 PRHR KRS BXX: E4ENaABENEEWR st

Fb FEEHHARSHIESEERENLE Hr. ppw
Table 5 A comparison the accumulative quantity of the heavy metals in the
body of the diffeant aged HypophthaImichthys melitrix, uuit: ppm.
FN % A B3 Musele B Liver
Elements 18y 24 b LA 1 2 B Ry
1 year old] 2 year old| 5 year old; (£ 1 year oll| 2 year old| B year old|  (77)
Cu 2,84 4,08 B.10 26.5 15.77 81.07 41,81 443,06
Zn 25 .68 89.49 87.0 11.0 29.57 B9.18 74.66 48,10
'k 0,18 .84 0.62 45.2 1.97 .47 2.099 %8
Cd .00 0.38 0.38 £0.6 0.89 0.79 8.0 167.3
H Bune 2 13011
Jo N Ert“loﬁ}ﬁ
3 a b 3 _fﬁ] < -t Lor (.:0
Elements 18 i3 b i R4 e 1 2 i & i avwag{e
1 year old| 2 year old| 2 yearoid| (% 1 yoar old| 2 year old] 5 vear ald j];\&cffe;ge
peT ¥ear
Co 0.50 1.50 1.70 60.6 2.51 2.50 8.50 0.9
Zn 14.99 29,99 87.46 3.5 3.76 B.i2 15.01 74.8
Fb 0.18 0.50 0.50 58.3 0.75 2.0 2,13 46,0
d 0.06 0.15 0.20 5.8 0.10 0.25 0.40 75.0

1.03 £, 558 8.33 %, P @EMENBNERK, 5 138.8%. ESRELGEEME
S BWEHRE Zn>Cu>Pb>-Cd( R # 6),

#=6 TRGEHRNESGEHRESEERRMLE B4y, ppm.
table 6 A Comparison of the accumulative amountof the heavy thetals in the
body of the differant aged Aristichthys nobilis unit: ppm.
Bl By Muscle #  Liver g Bone 1) Gin
T OE e :
oo | 8 (7o | TR Lo g FEEM g e | T 1 o | FOER
; 1 year|7 year a;i?gf 1 year[7 year| 1 weat[7 yean 1 year|7 year ai‘;‘:?gg
ments I
old | oid ;2:‘;‘;‘2;3 old | ol old | oid old | old };’;f;f:;‘
Cu 5.40 26.62 156,93 19.0 .75 | 1.80 “3.8 2.76 | 3.87 6.8
Zn 54.99 34.5 [89.89 6.8  |15.48 [490.44 87.1 3.75 (16.23 B5.5
Phb 0.682 1.48 [ 3.0 18,1 0.25 § 0.62 24,7 0.75 | 8.50 61.1
Cd 0.42 0.30 | 2.80 | 138.9 0.09 | 0.27 38.8 0.10 | 0.70 | 100.0

(Z) DHESRMEEREEHNBEIR

1. s SHEE

(1) ERAREENAETESREBNEARKHFTEAER] WHARTESRE
o BE 4 R A AR A B RO BT EOEAR (LR 7). FERERR 50100 fERIIRET, BESH
ETHXEBRTE . BEAB B, A AR, MR 5—20 fFWKRET, EAERNSEE
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®7 BSEBMNESFERMNEMIER
Table7 The toxic effects of the heavy metal on the embryoes of ctenopharyngodon idella

:'_L—‘;’:/- N
‘ti?-'.l\
Name nf the

[
elemcnt Zn +

Zn+ | Zn+ |Zn+ Ph+

Contrast

T e Ph | Ca | Gd e/ 17¢q | ca CE‘:[ d+ gronp
The multiple
of overstandard
b 201 B85 |45 | 2B 45 40 7 40 45 70 25
B (%) 10 [25 )| 45] 60| 80| 40 50 60 55 5O 60 50
Pereeni of 20 30|40 |75 | BO | kO 70 01 80 bb b 75
deformation 80 b | 600 | B5 | BB

100 8b ) 60l Bb 4B

b 15 | 26| 20| 10| 10 26 10 20 16 10 35

HWHR(%) 10 10| 20 | 164 16 & 35 biz:d 10 & 20 20
Percent of 20 10 | 20 | 751 1B b 20 15 o0 10 10 o5
fatality 50 20 |20 |40 {20 | 100 {100 100 | 300 |I00 | io¢ | 100

100 45 | 86 1 45 | 20 | 100 100 | 100 100 100 106 100

B 70|65 |65 )75, 60 | 60 | 656 } 6O | B6 | 60 | BB g5

v ( 75 ) 10 70 | 65|60 | v0| 65 5o 66 50 55 60 B5 06
Percent of a0 66 |60 | BO | &5 | 6O 8B ] 4D 4B 50 40 a5
hatch [0} B | B0 | L0 45 0 0 [} 1} G 0 0 95
100 80 {30 {10} 40 0 0 0 0 1] ¢ ] 95

LR A L RRE AT iRg i,
The hatehing rate of contro group is mean of three parallel groups.

2 BiFEEEpE s BN, RS T,
Some deformed embryoea were hatehed difficulty and died ultimately. -

BUBl, W C W W4k, BEE SR RN IR B0 BOE/E R, SRS BOEH Al
AW IR, {HIFE SRR REER WS, ., FARNERET—ENER,
S FH e AR R AT e K AR HE A R AR RCT LB IR R M B FE AR T S e R, B
FUERABEBERENER. BB . A MALER, EUNMELR P AN EA
W B P ECPEAE R R B K R R 65— 100 (R A AARWRE T, BMRMILEN 20%. BF
V1 45%., MEHESR N EARRTEERRBIIFRE.Cu>Pb>Cd>2Zn,

(2) AFAFKENESRBESBENEARBMEEEN EEMNARRERHE
F(Zn+Pb Zn+ Cu.Zn+ C) R A B EABRBEEH LR ETESRYBHE,
T HARAT 50 X 100 5 “AVREL b, BIERHIE 1009, 4 Zn+ Cd gl & WP R
W R BR B

AMAREKEN=SET(Zn+ Cu+Pb Zn+ Pb+ Cu Zn+ Cd+ Cyh iR & Wl 48,
M ER SEFHB R . ZRA K

EHRAMARRREREEF(Zn+ Cu+ Po+ CORRASH L. AR NEE R 4EHE
5RETH Zn+ Cu B4 RO IEERERER.

FEABFR 5,10 & 20 S5 B4R 4 Wb SRR B RN (Zn + Pb+ Cu+ CHBEF F,
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Kk Lo+ Co WHH T RRERBEMY Zo+Ph AR T. E4& 4WNETESHE
FRABREEERNEIAKR, Fogliss0 & 100 fHHIR-& HREFEERE Y 1002, 2
BOE R B R B R A .

2. Fogwaties

(1) EFARRENESRERPEANNEEMERLES, #R5. 20,100 5=
MREHER), EERSHEET WA EEBNEAENERERASEREE. 27
RUER DS RSEPHETHR. EHANERERT. 8. 5598208, 817
BB EEN. S8R 10 55,24 ARFETIRIE 75% . 48/D WL T. BARS0MF
B U 24 AN @R T B AR 10 (e, R R MBIFE TR N 35%, BHEAR 50 1nd. 7
AN EIIFT. AW EERNR 100 f5at, A HE 24 MR B 2K PERT, W, §HE
BT REEERT. 2T X 0NE, MARS B RE.

(2) AMAFRKENBELRBABRSEANMEREER FHETRESHR—BEBREA
FEB A B BINEERN, BHEE S0 SHRET. 842H T4 BEEBE 4~6 /b
RAAYEAEPBIT BEA WAERHEEY, 2o+ P Zo+Ph+ Od+ Cu @R 4,
24 PRIBFEREB N 10%, HIE Zn+ Od.Zn+ Pb+ Cu.Zo + Pb+ Od =4 04 B H 4K
H R R, BT IR 5

3. PRGN FURRE NFNHELSEBRBEEIASFHABSRNISANNEESR S
REFEMTHLRERKEMA., BEER 10 FHRET, 025, NREBFRI0E
b, AT 48 MR, BT R ASERTER. &R X WEF TSN 5%; 4%
MBS 50 i, A 24 DN RIET, T E 85I 48 PRI FETS, Zo+Pb f1 Zn
+Cu+ Cd “HEHARBERAEN. ST A EEA YT MR,

(Z) BAEESENFEEARTER i

BHARERZSRGARERHAKRERELRHERRZERN, ML, RN
T S B AR A SR B LR

AL ML, ARE /D EAC I FACE) A1) B8 88
OB RESTAKSRNEREENREY, REBRARY R EZL@EMRL2.) 48
BURHIHBEGS 3 A GE—8 IONF. B R SR THLANBERE G &2 T3 ERE,
7 S o 5 2l 9 A R T A R B 4 (IR B) 0 30 S840 RO JF 56 R B K364 B2 i
At » FE 3 ST 0 0 P AR 0 B B BB R I B LA S LB R A S B AR AT S S B
Heo XA METT KRB TR WA R S R Y AR R AR A B
WK BRI EN CRR 3, FE—FE 6 BSIMIE B f AT HU 0T I, BRI e
5, ¥ & JEANRE i dE oy KAk, PR M B B R B T AR, AR AUBBRR S, AR
%, BOATWH, BHAFRRCREFENHNIE. FRAR L REIEFD AP G
RRE . 4B R ERBESEE Y K, HSRELS L. AT AKRERE
FRAF BABE FALER O. EXUVRAKTVE, BENO8Y . H-HEHE
HREXEARPRFERERRRESH VR —EWRAMR, XHAWER T REOREREK,
PR T 0 B R B K . XSRS B R — . ORISR AR . AR sy
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B EeRsHakaanmmETd
Plates The pathological ehiange of fish tissue resulted from heavy metal

1—#EMAERRAH, 2. THENNELHAL, 3. udaslakmimtsani. 4. AMRER
A ER P MEERSAL R BORERAMRE. b LHEERIET S LERnEN. 6. \BREEAEE
HPHAERELEEH R,

1. The normal hepatic tissuo of the one year old Hypophthalmichibys molitrix. 2, The normal
renaltissue of the 1w vear old Ctenopharyngodon idella, 3. The fatly vaculization of hepatie eells in
a five year old Hypoupbibyalmichihys molitrix. 4, The serfons pyenctie phenemenon and a groat deal
of melanomacrophage of hepatio cells in six year old deformed Ctencopharyngedon idella. 5. The
mclanomacrophage mass of the spleen in a seven year old Avisticthys moshili. 6. A great decl of
melanomaerophage of the renal tissue in eight year old deformed Ctenopharyneodon idella.

AT VB A AR 2 FE R 5.6) . XAMFRAEERKIT.VE, BEsHa b g
Y
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W

1. §1.8 SNESES RN KBRS, T3 EaR ol h# e BHS, v
WREESE., EREPESERXBAM, FETIKRFREBAEDR. 2FEYWE
SRMNEEERER, XBSEYESAMEARBEEN. B4REAKSRENET
BRZLHNN., EEafTE2EET, REOR. 8.\, AAagksBah HaRE 85
RUBEE, DE P RS A S BRI I, RIS A MR, 21— ksl
—afh, DRARBHAaKDNESERRTRREBENE, E4RESEAKLNY
BEMEHEREARK. ARNBETESENEEEHAFTEEINRER, BARTL
EE R, R TR ENTHEY, REYRBEA, XNANEESERETHNER
HEREBIAFN. B BEREAETHARAEER B RUEFEAN TR, HAE
B{ERIL=ENR, EEEHHB.

2. 8.8 W RNMHESBNEAERKRYAREAER,. FOARSHFHD X
POEE SR RN A R R TR ERK, DTHHER Pb>Cd>Zn, XY
FERHBBSLIE R, LRRVIME R 5 EMNER0N, WalbdHa—E B R
MEWBEAE, BMERFARNTIRME, B2 L ER. RN SRR
¥ 5 1% B ARIN B, RS R R A IR AT A — R IO S BIEAE . X R S A SN
REEERANERD, ZRTHRABRNARNBHEER S HLARTREEE F X,
JUHR R 50 U LA WAL, EMFRS—20 11 Zn+ Pb KB, &
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A COMPREHENSIVE INVESTIGATION ON THE TOXIC
EFFECTS OF HEAVY METALS ON FISH
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Xu Guanwen
{ Wenzhou Agquatic Culiivate and Experimentd? Farm)

ABSTRACT The loxic effects of the heavy metals on fish, the accumulation of
the heavy metals in the different part of fish body and the relationship between the
heavy metals and the deformation of fish are emphatically investigated. The resulls
show: (1) the quaniity of various heavy metals in the deformed fish is much higher
than that of the normal fish;(2) the elder of the age of figh, hag the more of accumu-
fation of heavy melals: (3) the accumulated quantity of heavy metals in liver, kidney
and spleen i8 higher than in olher paris of the fish body; (4) the accumulation of
heavy metals in figsh can not only be estimated,but also gradually increases year by
yenr «ven the fish live in mild poliuted water;and (5) cadmium iz a high effective
heavy metal on deformation. The toxic effecis of the heavy metals, Inecluding zine,
lead, copper and eadmium, on the embryoes and fries of the fish are émphaticaly
gtudied. At the same time certain practical polluted situation is imitated. The toxic
experiments indicate 1hat all of these four heavy metals have definite toxic effect
1o fish embryoes und fries. The more the concentraiion, the higher the toxic effect.
The mixed solution has higher tfoxic effect than that of ihe mingle solution. In the
mixed solution,some combination, for example,zine and cadmium produce antugonism
in low concenirution.

Pathological changes of the tissues in some organs are also studied, Microsection
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shows that (1} organs of the younger fish are all in ihe normal range, but (2) the

elder fish has higher accumulative quantity of heavy metals. Fatty degeneration in the

hepatie tissues and lipofusion overaccumulates in the melanomacrophagocyte of the

hepatic,renal and splenic tissues. These phenomenon have certain relation 1o patholo-

gical changes, 1 is need to do further research work.

KEYWQORDS ITypophthalmichthysm molitriz, Aristichthys nobilis,Clenopharyngo-
don idelle, heavy metal (Cu,Zn,Pb,Cd)



