KOR. JOUR.

MICROBIOL. Vol.

11. 79~£&8 (1973)

Salmonella typhi, Ty 2#0| 0|xl= EREMSHRL HE

=HE - MR - REF
(s R SIS

Y SRR/ A BT )

Effect of Co®® y-Ray on Salmonella typhi, Ty2 Cell

RHEE, Kang Soon, Bong Hee MIN, and Chung Soon CHANG

(Radiation Biology Laboratory,

Korea Atomic Erergy Research Institute)

ABSTRACT

In order to investigate the effect of gamma radiation on Salmonella typhi, Ty2,

the components of amino acids, proteins, carbohydrates and lipids in irradiated cells

were compared with those in unirradiated control cells respectively.

The results obtained were as follows;

1) The inactivation curves

of Salmonella typhi with Co® y-ray irradiation were

exponential over a wide range to the irradiated doses.

2) Dose for the inactivation {actor of 10® was 94.0 Krad in physiological saline or

in phosphate buffered saline, 104.2

state, 552.(0 Krad in dried state,

88.:

2 Krad in nutrient broth, 220.4 Krad in frozen

; Krad in the abundance of oxygen and

188.0 Krad in the deficience of oxygen, respectively.

3) Five consecutive irradiation of Salmonella typhi suspension at the dose of 90

Krad gave no additional increase in resistance.

4) Even at the smallest dose of 500 Krad, compositions of amino acids,

carbohydrates,

and lipids were more or less

proteins,

decreased and the distinct banding

patterns were also lost possibly due to degradation of the protein molecules.
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Fig. 1. Radiation sensitivity of non-sporefor-
ming and sporeforming bacterium in 0.02M
phosphate buffered saline.
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Fig.2. Sensitivity to irradiation of Salmonella
typhi, Ty2 under different
conditions,
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tion except for oxygen (16.24M 0,/1) and
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Table 2. The amino acid compositions of irradiated and non-irradiated Salmonella typhi, Ty2

Amino acid

Non-irradiated

Irradiated (Mrad)

‘ 2.5 | 5.0
mole/100moles of total amino acid

Aspartic acid 12.72 15. 04 16.31
Threonine .95 4.17 4.74
Serine 2.82 3.80 5.59
Glutamic acid 13.65 18.47 15.33
Proline 3.82 2.48 4.€0
Acidic total 55.96 | 496 | 46.62

Glycine 12.15 12.16 12.12
Alanine 15.40 ‘ 15.54 16. 40
Valine 4.02 : 3.€0 2.84
Methionine 2. 86 \ 3.03 0.72

|

Isoleucine 4.44 \ 3.77 3.18
Leucine 7.78 6. 35 7.86
Tyrosine 1.26 l 0.80 0.33
Phenylalanine 1.74 l 1.06 0.42
Neutral total 49.65 l 46.34 43.87

Lysine 9.27 6.76 8.50
Histidine 0.90 0.34 0. 20
Arginine 4.23 1.60 0.72
Methylated lysine Tr. Tr. Tr.
Basic total 1440 | 870 | 9.42

Total 100. 00 ] 100.00 ‘ 99.91
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Table 3. The chemical composition of irradiated and non-irradiated Salmonella typhi, Ty2

Kt Mk =

. .. . . 5Mr: 5.0Mr
Composition Non-irradiated irlgagli\gtrclg ii’l‘gdi;%gd
mg/100mg dry wt,
Nitrogen® 13.46mgN 9.68mgN 7.46mgN
Carbohydrate® ) -
as glucose 22.41 14.72 10. 65

1) Micro-kjeldahl method
2) Anthrone method

Table 4. The lipid compositions of irradiated and non-irradiated Salmonella typhi, Ty2

.. . . 2.5Mrad 5. 0Mrad
Lipid Non-irradiated irradiated irradiated
mg/g dry weight
Free sterol? 1.899 1.223 1. 000
Esterified sterol 1. 351 1.181 0.957
-_— —_

Total sterol 3. 250 2.404 1. 957
Monoglyceride® 1.840 3. 004 2.802
Diglyceride 1. 681 2.494 0.879
Triglyceride 3.746 1.401] 1.416
Total glyceride 7.267 6. 899 5.097
Phosphatidyl inositol® 0.322 0.374 0.217
Phosphatidyl choline 0. 350 0.42¢ 0.419
Phosphatidyl ethanolamine 1. 308 0.097 0.376
Unidentified phospholipid 0. 566 0. 544 1. 005
Total phospholipid 2.446 2.254 2.117

1) Liebermann-Burchard method
2) Harvey and Higby method
3) Biezenski method
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Fig. 3. Polyacrylamide gel
electrophoretic pattern of
normal Salmonella typhi,
Ty2 and its densitometric
representation.

Fig. 4. Polyacrylamide gel
electrophoretic pattern of
2.5Mrad irradiated Sal-
monella typhi, Ty2 and its
densitometric representation.

Fig. 5. Polyacrylamide gel
electrophoretic pattern of
5.0Mrad  irradiated Sal-
monella typhi, Ty2 and its
densitometric representation.
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