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Summary

A strain of Alcaligenes sp.

isolated from the sludge of industrial area was found to

uptake 24.1 mg lead/g dried cell during incubation in medium containing 100g/ml of lead.

Anelyses of cellular subfractions reveal that fractions of cell wall contain 88.6
cent of lead found associated with the cells and the remainder is found associated

the cytoplasmic fraction.

per-
with

Ultrastructural exemination of the cells cultured in media containing 500 and 1000g/ml

of lead showed no major irregularities between cells of the treated and untreated cultures.
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Table 1. Lead tolerance of the isolated

microorganisms.
Pb'*concn. in medium  Number of
(g / ml1} grown isolates

500 67

1000 59

1500 28

1750 15
2000 6
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Table 2. Morphological and cultural characters of the isolated microorganism.

A. Morphological characters

1. gram stain —

2. shape & size short rod. 0.8 by 1.5 gm
3. motility motile
4, endospore -
5. growth aerchic
6. acid fast stain -
B. Cultural characters
colony circular, raised, undulate
agar stroke fili from
gelatin stab surface growth
nutrient broth turbid

C. Physiological characters

catalase +
oxidase : +
imvic test

indol -
methyl red -

voges-proskaurer -
simmons citrate +
acid from glucose —

O-F test —
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Fig. 3. Rate of lead uptake by the strain P-77 as
grown in lead-containing media at 30C on

the reciprocal shaker.
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Table 3. Toxidity limits of divalent heavy

metal ions to the isolated strain
p-77
Toxicity limit
Metal ion Salt
(mM)
Hg** HgCl. 2x107?
Cd+ CdS0.- 8H;0 1-12
Agt+ AgNO, 2.2-2.5
Co™* CoCly 6H: O 3-3.5
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Cu™” CuCly 2H. O 6.5—7
Zn** ZnCl, 7-8
Pb** Pb{NO,), 14-15
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Fig. 4. Effect of culture pH on the rate of lead
uptake of the strain p-77.
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Table 4. Distribution of lead in cellular

subfractions

) Detected Pb** Distribution
Fraction

(u8) (%)
Cell wall 249 88.6
Cytoplasm 32 11. 4
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Fig. 5. Thin-section electron micrograph of the
isolated strain(p-77) cultured in liquid

medium{ X 75000}

Fig. 6. Thin-section electron micrograph of the
isolated strain (p-77) cultured in lipuid
medium containing 550ug/ml of lesd
(x 80000)



Fig. 7.

Thin-section electron micrograph of the

isolated strain(p-77) cultured in liguid
medium containing 1000u4g/ ml  of lead
{x 8000)

* o

Pb ion® Cd iono)} Hg ionel M3l A<
#ito] AxvtE EEBHHA FNL HES
o)z w Aol A% HEA FRHEM
BMs o\zixu 2 BEd dzAe w/iE
ER 7 #gE=lgdo)

A EHol (#HT Alkeligenes sp.v 1000
pg/mle Pbiond &HT K rhell 4 &
Wb s AT BMHS el g ehE g
M-S myd ot 10004/ mlo]de Pb iong
o] NSl el B A B
o] BESe] £FES HEkt FEATH <
A pERe BEME A F ERE ARE
vepged o s HeB EHAA AR
sl AL £E BEE BREA g2
Bedne] ozt YAt

wE Pb ion®] EH-L 100ug/ ml
Bl A 47%2 Jeh EHERTS A
steg REkde Pb ionH A ol FIRE =
9le}m A 7sich, Tonabene' & Pb ionE ¥
o] @ell whe} HEEEFRIsl pHs BEI WT
gt gzonl & ERAAE ERES Pb
iond afshe Hihol 42 BEWEREL A

R

o} EERESAG-S RARM S EslA 4stx pH
= 6.8~7. 2B A Kmel ERE ek

52

ot}

WA Pbe s AXY &R MRE
Mzl A 11.4%3 epes ETHEBMEAL
ol dERbE BFEEsL B2 H5o] MlE
Mol BH s Phel 28 Aoz B,
Cdel kel FHH A mechanism 2] %43l
zre] Pbe AR5 Kol ol &g BE
£ colloid2 4 8] fFAol Ml Wi
o} EH RS SHyI s 2o BERTFEs &
falel BT AR, = HER Pbiond
BLE BERY FRAS ot &BES HTH
sle] MBSOl BRI A B A2 4
o2 g Famsejopnt gl wlotAl
c}.

# Fi

Pb**oll fidfe] 5R% Alcaligenes sp. & 1%
el 4 FEEsto o AEe 1,000/ ml 9
Pb ionE &H3He ol AF AFH dot
2 fAES 4bx] okt 10g/ ml2] Pbion
B afiete EMel 4 60%, 100ug/ ml9
Pb ion® &#ysle K A& 47%E EH
Yo HAEHS gy 24, 1mg?l Pb iono]
it =) Sl o}

2 @ESBion 71d Heg2 2 X 10 *mMs|
A AEY £EL 7ed HENH EERN
AL hHEA (pH6.8~7.2)ell A 742 F
okowl #MHIy Pb & Srfiv MEEER A
88.6% MIMESE S 11.4%2) Hi%E
Eb ) gleh. EE 5008/ ml 3 10008/ ml 2l
Pb ion® SAsHE el F @e HEIUE
Mol - MEEE MEad MY e
ity #ws gt



10.

. Hayakawa, K., I.

3 B X &

. Bucharn, R.E., and N.E. Gibbons. 1974.

Bergey's mamual of determinative bacteriology.

Bed. The Willam & Willins Co. Baltimore.

. Chopra, 1. 1971. Decreased uptake of cadnium

by a resistant strain of Staphylococcus aureus.

J. Microbiol. 63; 265-267.

. EwNIRE. 1975 BAeposHEmE. HEA

BHE &, 2ed WK
Kusaka, and 5. Fukui. Re
sistance to mercuric chloride in  Pseudomonas

K-62. Agr. Biol. Chem. 39; 2171-2179.

. ek E A GR. 1976, RNy REE .

ppl76-188. FHEE. #Hul

. Sk, R, 1976, sloF el MEE Eel o

Wtk 8. KJAMB. 4; 111-115.

. ERSH RS GR. 1967, RS RERL.

p93. AuEHA&st. A

. wimEE:, b, 1974, Pseudomonos aeroginose

iz & Headnium OERER. BT, 52; 14

. Novick, R.P., and C. Roth. 1968. Plasmid -

linked resistance to inorgenic salts in Staphyle-
coccus aureus. J. Bacteriol. 95; 1335,
BEER, B—4, 1978, Cadnium ion EHEE®
SrEE L RIPEEI 2 5 Cd jop #W. BT. 56;
1-8.

11.

12.

13,

14,

16.

16.

17.

Palade, C.E. 1952, A study of fixation
electron microscopy. J. Exp. 95; 285.
Reynold, E. S. 1963. J.C.B. 208; 17.
RN, FEHE, WAL, 1976 AR Tk
o meBAE WE Fra MMM R Tk
F—. 31-39.

Silverberg, B.A., P.T.S5. Wong. and Y. K.

Chau. 1976. Ultrastructural examination of

for

Aeromonas cultured in the presence of organic
lead. Applied and environmental Microbiol. 32;
732-735.

Tonamura, K,, K. Maeda, and T. Futai. 1968.
Stamulative vaporization of phenyl -mercuric ac
- etate by mercuryresistant bacteria. Nature.
217; 644

Tornabene, T.G., and H. W. Edward, 1972.
Microbial uptake of lead. Science. 176; 1334
1335.

Valtuzis, Z., T. D. Nelson, L.W. Wan
P.R.Colwell. 1975. Effects of mercuric chlo-

and

ride on growth and morphelegy of selected
strains of mercuryresistance bacterium. Applied

Micrebiol. 29; 275,



