1038

Specialia

EXPERIENTIA 31/9

Places for collecting of the samples polluted by cadmium and fungi isolated from the samples

Places Samples Cadmium contents Cd-resistant fungi Tolerance to cadmium
(ppm) (ppm)
Neighborhood of closed refinery Soil (X 2) = 23,150 Penicillium lLilacinum 10,000
Paecilomyces sp. 10,000
Synnematium sp. 10,000
Cephalosporium sp. 4,000
Standing water 0,15 Penicillium Ulacinum 10,000
Pewnicillium waksmani 8,000
Penictllium fumiculosum 2,000
Penicillium sp. 2,000
Trichoderma sp. (X 2) ¢ 4,000-2,000
River from the mine field Mud ( x 6) 6,05 Penicillium lilacinum 10,000
Paecilomyces sp. 2,000
Trichoderma sp. (X 5) 8,000-1,000
Helminthosporium sp. 4,000
Doratomyces sp. 4,000
Cladosporium sp. 6,000
Water ( x 2) 0,14 Trichoderma sp. (X 2) 4,000
Paddy field Soil { x 5) 2,37 Penicillium lilacinum ( X 6) 10,000
(polluted) Trichodeyma sp. 8,000
Helminthosporium sp. 1,000
Cephalosporium sp. 4,000
Curvularia lunata 6,000
Microascus sp. 1,000
Fusarium sp. 6,000
Paddy field Soil { x 4) 0,42 Trichoderma ligurosum ( X 2) 6,000-1,000
(little polluted) Trichoderma sp. 4,000
Helminthosporium sp. (X 2) 2,000-1,000
Microascus sp. 1,000

= Number of samples. P The average value. ¢ Number of strains.

ppm as a minimum. The tolerance of 40 isolates, obtained
from the land by the use of the medium containing 1,000
ppm of cadmium, was evaluated.

Results and discusston. A number of fungi isolated from
the polluted samples by the use of the PSA-rosebengal-
streptomycin medium showed a decrease compared with
those from the soil outside the farm. The ratio of the
number of the fungi isolated from the samples using the
medium containing 1,000 ppm of cadmium to the number
of those isolated by the use of the medium without cad-
mium were raising according to the increase of cadmium
contents in the samples. Asshown in the Table, Penicillium
lilacinum accounts for 239, of all the fungi isolated by
the use of the medium containing 1,000 ppm of cadmium,
and seems to be a strong resistant fungus to cadmium.
Judging form these results, P. lilacinum may be a
dominant species in land polluted by cadmium, and it
was presumed that P. lilacinum is an indicator fungus in
the biological investigation of the soil pollution.

In addition to the fungus, 2 isolates of Paecilomyces sp.
and Synnematium sp. showed resistance to 10,000 ppm

of cadmium. Penicillium waskmani and an isolate of
Trichodeyma sp. showed. resistance to 8,000 ppm of
cadmium.

Summary. Penicillium ULlacinum, one of the fungi
isolated from farm land continuously irrigated from the
mine fields, may be a dominant species in the land polluted
by cadmium, so it was presumed that P. lilacinum is an
indicator fungus in the biological investigation of the soil
pollution.
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Serum Protein Pattern of Mice During Infection with Single and Repeated Doses of

Ancylostoma caninum Larvae

Amncylostoma caninum is one of the most pathogenic
canine hookworm causing anaemia; the larvae also
infect man cutaneously, producing clinical symptoms of
cutaneous larva migrans or creeping eruptionl-4, there-
after they may migrate to the lungs® ¢ and even appear in
the sputum?. Significant alterations in the serum protein
following different hookworm infections have been re-

ported in man8-1°, dog!!1? and other experimental
hosts3. The understanding of zoonosis of 4. caninum,
and also of the immune responses induced by the infective
larvae of Ancylostomes in their normal hosts (man and
dog) during initial periods of infection within the tissues,
can be appreciated in such experimental hosts (Swiss
albino mice) where the larvae do not develop further.
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Electrophoretic analysis of serum protein of mice infected with various doses of A. caninum larvae

Dose of infection

Percentage of serum protein components

Albumin a-1-globulin «-2-globulin ~ fB-globulin y-globulin Total globulins A/G ratio

Uninfected control 41.78 + 090 4.18-4+ 0.20 14.16 4 0.61 3091 4 0.74 7.28 -+ 049 56.67 4094 074 +0.034

Infected groups

1 250 larvae 33.49= 4 2.80 3.88"40.31 16.48> + 1.03 40.02= 4 2.56 4.95* 4 0.52 65.33a 4 2,97 0.522 4 0.058
(p < 0.025) (p < 0.005) (p < 0.005) (p << 0.025) (p < 0.005)

2 500 larvae 32.61* 4+ 1.79 497°-4-0.41 17.52» 4+ 1.98 38.79* 4+ 2.20 5.26*+ 0.42 66.54# 4+ 3.27 0.492 £ 0.033
(p < 0.001) (p < 0.005) (p < 0.01) (p < 0.01) (p << 0.001)

3 1000 larvae 33.092 + 1.74 4.25*--0.43 14.03® 4 0.73 42.28* + 1.43 5.21>+ 0.65 65.77* 4 0.58 0.512 £ 0.036
(p < 0.001) (p < 0.001) (p < 0.025)  (p < 0.001) (p < 0.001)

4 2000 larvae 28.082 - 1.43 3.74* 1 0.26 15.46° + 0.99 46.95%+ 2.07 4.27= 4 0.52 70.42» 4+ 2,16 0.40> - 0.029
(p < 0.001) (p < 0.001) (p < 0.001)  (p < 0.001) (p < 0.001)

5 4000 larvae 21.052 4+ 1.03 2.99°4 0.84 17.94» L 290 48.55* 4+ 4.20 6.41° -+ 0.71 75.892 4 0.56 0.282 4 0.023
(p < 0.05) (b < 0.05) (p < 0.05) (p < 0.05)

Immunized groups

6 500 + 500 larvae 30.172 4-1.88 5.31"4-0.52 17.38> 4 1.13 38.683 + 1.39 6.90" + 0.64 68.332 4- 1.96 0.452 4- 0.042
(p < 0.001) (p < 0.025) (p < 0.001) (p < 0.001) (p < 0.001)

7 500 -+ 500 + 34154+ 1.82 4.75*4-0.42 16.87> -+ 1.23 39.35> 4+ 1.04 4.542 4+ 0.30 65.51=s 4 2.01 0.532 4 0.046

1000 larvae (p < 0.005) (p < 0.001) (p < 0.005)  (p < 0.001) (p < 0.005)
8 250 + 500 -+ 1000 + 33.032 -4 2.13 4.28"+-0.24 16.06" -+ 1.13 42.96» 4- 2,13 3.682 4 0.43 66,982 | 2.55 0.51® 4 0.060
2000 + 4000 larvae (p < 0.05) (p < 0.05) (p < 0.05) (p < 0.05) (p < 0.05)

Average relative percentage of serum protein components during a 30 day infection period. All values except A/G ratio are expressed in
average relative percentages with standard errors. » Statistically significant values. »Not significant values.

Recently BaopaLk and JoHRr1Y® reported a decrease in the
albumin and an increase in the B-globulin in serum ot
mouse infected with A. caninum larvae. The present
communication provides an objective effort to determine
alterations in serum protein of mice infected with single
and repeated doses of 4. caninum larvae.

Matevial and method. Infective A. caninum larvae were
obtained from faeces by the method of SEN et al.lé.

Two experiments were conducted with Swiss albino
mice of either sex (body weight 20-23 g) infected per os.
In experiment No 1, single doses (250, 500, 1000, 2000 and
4000 larvae) were given to 5 different groups of mice,
20 in each. In experiment No. 2, repeated doses (500 +
500, 500 4 500 4 1000 and 250 4 500 4 1000 - 2000
4000 larvae) were given at weekly intervals to 3 different
groups of mice, 20 in each. A group of 20 mice was kept as
uninfected control. Two mice from each group were
sacrificed and serum samples were separated from the
blood collected by cardiac puncture, from day 3 at regular
intervals of 3 days upto 30th day from mice of experi-
ment No. 1 and similarly from those of experiment No. 2
after the last infection.

Results from a 30-day period of each infected group
were compared with those of the control group, and among
themselves also taking the last dose of the repeated
infection as the basis for comparison with the single
dose of infection as follows:

Groups Experiment No.1  Experiment No. 2 Control
(single dose) (repeated dose) (uninfected)

1 5300 larvae 500 + 500 larvae no larvae

2 1000 larvae 500 4+ 500 + 1000 larvae

3 4000 larvae 250 + 500 + 1000 4

2000 4 4000 larvae

Serum samples were processed electrophoretically on
‘Whatmann chromatographic paper No. 1 using barbitone
buffer (pH 8.6), aqueous bromophenol blue and densito-
meter for scanning. The values of globulins were multi-
plied with 1.6 (correction factor1?).

Results and discussion. In experiment No. 1, infected
mice from all the groups survived for 30 days except
those with a dose of 4000 larvae which survived for 6
days only. There was a significant increase in the g-
globulin which was at the cost of albumin eventually
resulting in the increase of total globulins and the decrease
in the A/G ratio. There was no significant variation in the
o-1 and «-2 globulins. The significant decrease in -
globulin was recorded in all the infected groups, except
in the one infected with 4000 larvae where it remained
uneffected (Table). Statistical analysis showed a signi-
ficant negative correlation between the infective dose and

1 W. E. Dove and G. F. WuiItEg, J. Parasit. 73, 221 (1927).

2 J. L. Kirsy-Smitn, W. E. Dove and G. F, Wurrg, J. Parasit. 74,
121 (1927).

3 G. F. Waite and W. E. Dove, J. Parasit. 75, 149 (1928).

4 G. F. Waite and W. E. Dove, Archs Derm. Syph. 20, 191 (1929).

5 D. WricHT and E. GoLp, Archs intern. Med. 78, 303 (1946).

8 E. H. KaLmon, Radiology. 62, 222 (1954).

7 J. P. MUHLEISEN, Ann. int, Med. 38, 593 (1953).

8 K. KiNuGaAsa, Acta haemat. Jap. 77, 71 (1954).

9 0. Mort1, Jap. J. Parasit. 6, 185 (1957).

10 T, IsH1zukaA, Osaka Daig. Igaku Zasshi 79, 353 (1959).

11 K. Hara, Gunma J. med. Sci. 5, 173 {1956).

12 1. Tomopa, Jap. J. vet. Sci. 25, 177 (1963).

13 T. Sawapa and M. Kowno, Jap. J. Parasit. 70, 574 (1961).

4 M. Kono and T. Sawapa, Kitakanto med. J. 77, 416 (1961).

15 M. K. BuoparLe and G. N. Jouri, J. Hyg. Epidem. Microbiol.
Immun. in press.

18 H. G. Sen, U. N. Josur and D. Sgru, Trans. R. Soc. trop. Med.
Hyg. 59, 684 (1965).

17 H. D. Cremer and A. TiseL1vus, Biochem. Z. 320, 273 (1930).
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decrease in albumin level (p < 0.01) and a positive cor-
relation with the increase of the f-globulin (p << 0.05),
indicating that serum protein alterations took place
according to the increasing dose levels.

In experiment No. 2, two animals from the group
infected with a challenge dose of 4000 larvae died on the
24th day. Comparing with the control, it was observed
that there was a significant decrease in the albumin and
increase in the f-globulin resulting in significant increase
in the total globulins and decrease in the A/G ratio.
While «-1 component remained unchanged in all the
repeatedly infected groups, «-2 increased only in the
group infected with 500 4 500 larvae. The y-globulin
decreased in all the groups but remained unchanged in
that infected with 500 + 500 larvae (Table). The decrease
in the albumin and increase in f-globulin showed no
correlation with the increasing doses of repeated infection
(p > 0.05) suggesting that these changes were independent
of repeated exposures of infection. The decrease in the
albumin and increase in f-globulin was less pronounced
in repeatedly infected groups as compared with those of
single dose infected groups. When immunized groups
which received 500 -+ 500 and 500 + 500 4+ 1000 larvae
were compared with their non-immunized counterpart
groups which received 500 and 1000 larvae, no significant
alteration in albumin and g-globulin levels (p > 0.05)
was seen, but when the heavily immunized group (250 +
500 -+ 1000 + 2000 + 4000 larvae) was compared with the
non-immunized group (4000 larvae), a significant increase
was seen in albumin (p < 0.05) but not in S-globulin
(p > 0.05).
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The present findings reveal that serum protein altera-
tions were in accordance with the increasing single dose
levels, but did not depend upon repeated dose levels. No
differences occurred in serum protein of mice repeatedly
infected with 500 4+ 500 and 500 + 500 <4 1000 larvae
when compared with their single dose counterparts.
Animals which received a dose of 4000 larvae died,
indicating their incompetence to exihibit any measurable
immune response. Further investigations are being
carried out on certain immunological aspects of A.
caninum infection in mice, and the results will be available
in due coursel8,

Summary. Electrophoretic pattern of serum protein in
mice during Awncylostoma caninum larval infection with
various single and repeated doses were observed to
acertain whether these changes take place according to
their increase in dose levels. Comparison between single
and repeatedly infected groups were also made statis-
tically.

M. K. BHopaLE and G. N. JoHRI

School of Studies in Zoology,
Vikvam University, Ujjain (India),
24 September 1974.

18 We thank Professor H. Swarup, Head, School of Studies in
Zoology, Vikram University, Ujjain for providing laboratory
facilities. These investigations were financed by funds from the
Lady Tata Memorial Trust, Bombay.

The N-Terminal Amino Acid Sequence of the Small Subunit of Ribulose-1,5-diphosphate

Carboxylase from Nicotiana tabacum

The sequence of the first 21 N-terminal amino acids of
Fraction I protein small subunit from tobacco was
determined, using a Beckman 890C automatic sequencer.

Ribulose-1, 5-diphosphate carboxylase (Fraction I
protein; E.C. 1.1.4.39) is the major soluble protein present
in green leaves of plants which fix carbon via the Calvin
(Cs) pathway. The protein has a molecular weight of
about 525,000 and can be dissociated using a variety of
techniques, including sodium dodecyl! sulfate!, urea?,
alkali® and phenol:acetic acid:urea (2:1:1 v/v/v)?* into
2 types of subunits. The larger subunit has a molecular
weight of 50-60,000 and the smaller a molecular weight
of 12-25,000, the absolute molecular weight depending on
the dissociating system used. Extensive work using pep-
tide mapping techniques in the laboratory of S. G. Wild-
man has provided evidence for the inheritance of the 2
subunits being determined by 2 separate genetic systems:
the small subunit exhibiting a classical Mendelian segrega-
tion in reciprocal crossing experiments whilst the large
subunit appears to be controlled by factors inherited
solely via the maternal side in a reciprocal cross?-7.

In the genetic analysis of protein inheritance, know-
ledge of the amino acid sequence of the protein in question
is always of great advantage. With the event of automatic
protein sequencing equipment, this step of the work is
greatly simplified. We present here the amino acid
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sequence of the first 21 amino acid residues from the
N-terminal region of the small subunit of ribulose-1, 5-
diphosphate carboxylase from tobacco (Nicotiana tabacum
var. Turkish Samsun).

Experimental. Ribulose-1,5-diphosphate carboxylase
was prepared from leaves of 8-week-old glasshouse grown
plants of Nicotiana tabacum var. Turkish Samsun by the
direct crystallization method of CHAN et al.® with several
modifications?, the major change being that after Se-
phadex G-25 chromatography, the protein was purified by
gel filtration on Sepharose 6B prior to crystallization — a

1 A. C. RutNER and M. D. LANE, Biochem. biophys. Res. Commun.
28, 531 (1967).

2 K. E. Moox and E. O. P. THompsON, Aust. J. biol. Sci. 22, 463
(1969).

3 N. KawasHiMa and S. G. WiLpmAN, Biochem. biophys. Res.
Commun. 47, 1463 (1970).

4 G. C. GiBeons and S. STROBAEK, in preparation.

5 P. H. Cuan, Ph. D. thesis, University of California, Los Angeles
(1972). .

6 P, H. Cuax and S. G. WiLpmaN, Biochim. biophys. Acta 277,
677 (1972).

7 N. KawasuiMa and S. G. WiLpman, Biochim. biophys. Acta 262,
42 (1972).

8 P, H. Cuan, K. Sakano, S. Singu and S. G. WILDMAN, Science
776, 1145 (1972).
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Met Gln Val Trp Pro Pro Ezr Asn Lys Lys Lys Tyr Glu Thr Leu Ser Tyr Leu Pro Asp Leu

The N-terminal amino acid sequence of the small subunit of ribulose-1, 5-diphosphate carboxylase from Nicotiana tabacum.



