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EFFECTS OF HEAVY METAL POLLUTION IN SOIL ON THE
MUCOSA EPITHELIA CELL ULTRASTRUCTURE INJURING
OF EARTHWORM'S GASTEROINTESTINAL TRACT
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{Depuartment of Bidlogy, Resource and Environment, Hunan Normal Untversity, Changsha, 410081, Chana
Deng Jifu
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Abstract The ultrastructure of the mucosa epithelium cell in the gasterointestional tract of the
earthworm Pheretime califonia in the heavy metal polluted soil with TEM were ghserved in
this paper.

The results indicated that the ultrastructure of mucosa epithelium cell of P. cali fonica was
damaged cbviously in shightly and heavely polluted area. Their pathological feature showed the
perinuclear space of the cell expanded, mitochodria swelled or isoagglutined, mitochondia
cristae dissappeared or appeared vacudar structure, both Goli body and RER arnised swelling
and lysosome increased. These pathological changes of the cell were more serigus in the seri-

ouly polluted area than in the slightly polluted area.
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1 HE5FE
1.1 WY UHEMRGET RSRE, EEREREEE 6 PRER, REESRTREA R T
F— O H LRG| (Pheretima californica) HAEBFRH 3 &
12 ESRATENE BEFRARSHTSESHELAREEERAGRMEE. S IKZRERNR
K, 1, TEEHPERK, V, VERSREFHE, VEIRGTRE, hRAMAHMBE. QANE
SRS BNENER, AHENREDEFERE TS, ETHERE. A IIEAWR-FERHEL, =2
X -FEXAREH LS, Hg A CG-1A BRFEFRENEE, HEESR TR A 18080 BFET RS
FFHEHEE.
1.3 TMMESHEHNESRS EHXENE TRAESERRMUBHXRERCOTHUTARATE,
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14 SHEEME RERTPe s NS, HpH 1.4, 0.1 mol RMEME WG, WHRLT
HEEEARYR/ 5k, B2 sUE-_ERETESE, BH 1YRREETEEE, FMEERK, Epon
212 038, LKB EE#E S ML, BE R 500~700A , BMDUES-FRANGE, & H-600 AL
BH FHRERQTE.
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2.1 EEENELRERSIRTESRAR

B K kX MR T BE E S E BT R, BRI TE 1, £ Spearman BHESH MR

EEW, TIN5 EEHNFSHESR Cd. Pb, As. Zn., Hg. Cu 8 r,>>0. 66~0. 77, HEEBEAT,
MRMEERRANES RS BEE— ERK LR S B R R .
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BEEAN, ERREE A MRET, ERAERETS S SNk, AREEHERCTAR
X, RABEGRAEEN KM RER), VENRSHE, E%E EEERTEOAKE. MV, VKN
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F1 FRELISPESASHEEHANESRASE (pe/kp)

Table 1 Comparsin content between heavy metal in soil and in earthworm in each area.

PHE Cd Cu As Zn Hg Pb

Sampling place A B A B A B A B A B A B

5.B0 47.30 76.40 5. 5B 56.60 16.32 657.80 67.00 Q.54 C. 30 §70.50 35.20
3.B0 15.80 6T.30 3.10 57.80 14.97 367.80 53.00 0.39 0©.77 325.20 18.70
6.3¢ 15.40 51,20 2.00 51.8 6.30 479.00 80.00 0.72 (.36 459.00 13.50
1.8¢ 1.9¢ 25,00 3.06 2860 1.41 159.30 3500 0.30 0.21 204,80 20.80
0.50 "5.80 25,60 2.00 23.60 1.29 91.10 47.00 0,26 0.05 5500 2.4B
v 0.30 210 48.60 2.28 4,60 1.72 220.80 41.0C0 .74 G.41 61.10 ©0.81
ra 07l 0. 67 0.77 0.77 0.67 0.71

* A M (sald. B AFEIEE Cearthworm).

FRECTEEEMEEFMEHE RER 5k, HB A AR RER K/l EH % EA S ® RER /i
. ARk P SRR PRk, 98 T SRR B T Ho IE B SR TR AR THI K 2~— 1 5. Sbe ki
B, TERAERPEAERYIE R TEENRAREYE 1-3). BRI K EE iR
BHE T RN SR, KBS S2THEN, A EBERES K E 1-10), et % A% %
RIE W& A %, SCHARE L BHAEARMR. FEBH % SadbmoRBiEk, %
MERAXEHARNEOKE 1-5,
2.2.2 MBBHEHREEEAREMESEN TEESBENELEARTENAETOET LSy
BEEREH, KrMmmEnaE RAE, SRS Hm 2w EEaasih, MK Firsme, 4
BEREAW, VEOR WHEREE - FANEARFEAEE, SREFSERITEAR. AREEH
RARER S ERXRHM: ERFRE (L, DHETEA RER F 4 EKYSFHENE . ;L7 L RER
B K2R NFRMXEE 1-6)) HEETERABEH A SER EHE, K AREWHRHTE®E 1-7),
FEH i R O] AR R R SIE W R, KA oK1~ 8, AESRECE), afLEK
PHHBBEELRZESER, KR ESERR: FEHR LT EHT 2RI BH T a0
K, BEHBHABRRRESHT, FURNEAERT A FRHENNE -8, B1-9). ErEREHRZEE
EERS %, EERERN, MBS RE. -

PlERTRE, EEESRISHBEENMER. BRENAGRE™E. RESRARKE,
3 it 54
31 1 RESESBRYSEERENESEEEMHEY

HExEBEWAERR, BEEHARE, LSRRG LEFME ML, #FFELEE
EEEHABRERE, B RERSEIENEEENEFMEN. BN EEAMSHRHRLE—O
FAERHMEE FHRTRISREAS M. EHTWESRETWCI SR Y 0.80 pg- kg™' MiBWIER
EREBNA47.30 pg-kg™' HTWEFBY 5 X, 5 Van Hook 1 GishU? I3t o #) 5 £ 1 & 1% 84 1)
B, AN, THFFHEYRAS. IHETNEDRAESYRYBRE R R THRERS. XX
FE—EUHAAEEEREEWRK, FIFH Spearman FHX S A RS T TS RENAT - ELRE
.
32 HERVWERE AR

BEEERARMERESC. 20N, RARPSEENEREy - MEFRETREERHT R &
HEMAREEFEL. EFRURERRT. EHEEE ARy ANRSHRGELRH T MSRhRE
Wi, £4, BEERETTEAMERKMNKSRER, BEXTLERE., EEKXRAERPEASETHEF
BRABRAEHX . FESHEF. L, Ginn F-7 045 &8 /8 b BN WHR R S AF &9 8 5 et iR
HEREFRENFHELXARZRGEE. SSEREHE 1. THARG. FFTHRE. TP, BERE
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GEENESEY, VHY--RATERAGEL, ARARELNANRETERIFEIRERER
B—IEERaEmEMTE.
3.3 BERYHTHHSENER

BEGAEEHRE Y — TYHEHREKER. REHETIERR. S5MNEREER. HK
WL EE. AFRTRSRARESETURI G LEMEL HnEE ML, LiRBARIRE N L
HBWTHE, EANTE—F AR PR E-—EEENE, AR SMETREER. HAR
HEYLEMEEEL, i EREEYREEES. KEEEN L RS ARANE. EOEE TR
FIEILAE . hiF AR EAKREREY. BREMARSSNREBESE. RFHAHDHEERS
T EEEE A, SASERPRERRABEZTREE, WEERTEE. R, E&5RERAR
REFSE.ERTH, RER LB EENIENS . HUARF Y., XEETES 2SR e
TEple, AR ESBTHEE, THE L EAREEEHESETR. HERISSRETEEHN
*.
34 BRI EEHRRSHEE

FRHEGTHET TR ESRISSR. DO ShE“E, Pb WEFSH. Zn YFHEGE. As. Cu
wEEER, IRNESEAREFSTREERERRAHEE" . ARANELRES S NS LR E LK,
ELESEMEMNETES, @ EHAFETHEE., Barke VY, EEREMNSBENENE. EER
SEARHAERE 2 MER, 1) SHERAERASRWE, BEMFENHEIER: ) SRAERTEE
PESHENHEER. EENBRELESSREETERESY. Hege' Y. ARBRGENIEEE
EHEWRSEEAWEIFHRTEYIERE, MPh HERHAT PFbME THWE L ATP BB iS4, &
T ATP BRI K-, Na B TR TS M BOEE T, BRIyl RyEMEar EL.
CAEBEREAZES, SHMEGESREMNE. K M Na % A, B8 Na™ B8 05 28 %7 1 g 12
B, #93 BRI ESEEs CatBERILT . SRS, T EHEBMNELT . #iT
R, B H RS EABHEAEE. FE YR ES R i G F B E B A M
fER, »EEEE CENEMHER. Sl ME S A EmH, TERENLFRES A
T, AFRGERE, 1 HIESRGREES LEMRENENBE TR EHE. HIEETFD
EEr, HESEE-FHER.
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H 1 #H 9
Explanation of fig. 1

¥ 75 B4k AT 61 W W S B o o O AR IR () x12 k
The stomach epithelial cell of the earthworm in the slighty polluted area. a large number of lysosomes(<=), x12 k.
355 Rl X S RS ORI T B 2 M B A Y I AR () x35 k.
The stomach epithelial cell of the earthworm in slighty polluted ares contained medullar and vacuslar atruature
ol secondary lyso-some(<=). 235 ke
o 75 B 5 M 6] RS L L g o ISR B B BN R R R R RATEY () x 10k
The stomach mucosa epithelial cell of the earthworm in middle polluted area: mitochondrion swelled . contained
black or wadding sediment(<=). x10 k.
75 B A0 061 WO 05 b oy R R B S, BEMT () FHEEREESRERRE. x§ k.
The stomach mucosa epithelial cetl of the earthworm in middle polluted area: mitochondrion swelled, contained
bleck or wadding sediment (<=}, or mitochcondrion curdle. xS k.
s R G0 WORGI L S M s SR BTN BB, W B R () x10 k.
The stomach mucoss epithelial cell in the seriously polluted area, chromaun loaing, nucleoli disappearing,
nuclear envelope broke and disintegraung{<=) a large number mitochondrion disintegrating (<=} x10 k.
115 B Do 61 B0 BB b B 0 BRI T P T T L LT3, B CHLAR (-, x15 k.
The intestinal epithelial cell of the earthworm in the slighty pol-luted area: RER swelled and vesiculared (<=). x15 k.
A5 T T A 961 S SN B b g R g B o B e O R L x8 k.
The intestinel epithelial cetl of the earthworm in middle polluted ares: SER enlarged lipid deposited. xB k.
BEREGENEHENEE AR RENEERREESNET, AT E2ETRRTRM ER(—) x5k

The intestinal epithelial cell of earghworm in the seriously polluted srea: mitochondrion vesiculated or

mitochondrion 1o curdle, the cilia atrophied orci cilia utmost expansion(<=}. x15 k.
755 T 0 R O L B AL B SR (e 4, KRR S EMT, SEEERR. %8 k.
The intestinal epithelia cell of the earthworm in the senicusly polluted area: mitochondrion erista disappeared. %8 k.

N, NuCB{Z), MBI . RERUEEAEM ), SER(RTEPI R . GO RSN &40, LyGERE ), M

(W E) . CUFE), LORAD, « (B,

N{nucleary, Mulnucleoh), M{mitcchondrion) .

(RER (rough endoplasmuc reticulum) ,

SER (smooth endoplasmic reticulum?, G(golgi complex}, Ly (lysosome},
Mi{mucrovillus}, Ci{cthum)}, L(lipidoses}, * (rrbasome?.
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Fig. 1
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The changes on the mucosa epithe La cell ultrastructure of earthworm's

gasterointestinal tract Note see fron page,
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