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Abstract: This study was carried out to treatment test for bovine mastitis by the determi-
nation of adenosine triphosphate (ATP) based on firefly bioluminescence. The results obtained
are followed;

1. In the susceptibility test, cephalothin which looks the most effective were sensitive to
Staphylococcus sp. (72.3%), Micrococcus sp. (84.2%), Streptococcus sp. (72.7%) and Gram
positive bacilli (72.7%), Gram negative bacilli were sensitive to gentamicin (92.3%) and
Yeast-like-fungi was the most sensitive to clotrimazole, and nystatin in order.

2. When the number of bacteria, such as Staphylococcus aureus, Candida tropicalis isolated
from the mastitis milk were counted by conventional agar plating technique, and compared
with the concentration of bacterial ATP, it gave a good linear relationship. The content of
ATP per Staphylococcus aureus, cell was 3.1fM and Candida tropicalis showed the high level
of ATP (90fM).

3. The ATP assay was applied to the determination of minimal inhibitory concentration
(MIC) of various antibiotics. When Staphylococcus aureus was incubated in the presence of
different concentration of tetracycline, erythromycir, kanamycin and streptomycin sulfate and
the growth was monitored by the conventional agar plating technique and ATP assay, both
methods shown the same results that they were Imecg/ml, 2meg/ml, 6.25mcg/ml and 8mcg/ml,
respectively.

4. For the determination of susceptibility of sensitive and resistant Staphylococcus aureus
isolated for the milk with mastitis to tetracycline, erythromycin kanamycin and streptomycin
sulfate, the minimum time required for the test was determined by the assay of ATP every
30 minutes during incubation of 3 hours at 37°C. ATP concentration time curve calculated
on both resistant and sensitive strains incubated 3 hours as the optimum time for the deter-
mination of susceptibilities of various antibiotics exemed. The ATP concentration of each test
broth (antibiotic containing), expressed as a percentage of its own control brith (antibiotic-
free) indicated values of 30% to be indicative of each antibiotic sensitivity. Single time point
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ATP assay carried out on the various sensitive and resistant of Staphylococcus aureus to anti-

biotics examined after 3 hours at 37°C correlated exactly with disc diffusion and MIC.

5. In the cure of intramammary treatment of bovine mastitis in lactating quarters, the

cure rate of Staphylococcal mastitis showed to cephalexin (80%), cloxacillin and gentamicin

(70%), ampicillin and oxytetracycline (60%), and Streptococcal mastitis showed to cephalexin
(85%), penicillin (80%), cloxacillin and oxytetracycline (75%), and ampicillin (70%), but
intramammary antimycotic drug (clotrimazol) were only a little effect about fungal mastitis.
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Table 1. Susceptibility to antibiotis® of microorganisms isolated from bovine mastitis milk

Microorganisms Suceptibility rate (%)

Concentration Staphylococcus Micrococcus Streptococcus Gram positive Gram nega-

spp (n=429) spp(n=133) spp(n=121) bacillus spp tive bacillus

Antibiotics (n=11) spp(n=13)
Ampicillin 10meg 63(14.7) 27(20.3) 52(43.0) 7(63.6) 4(30.8)
Cephalothin 30mecg  310(72.3) 112(84.2) 86(71.2) 8(72.7) 5(38.5)
Chloramphenicol 30mcg 217(50.6) 69(51.9) 85(70.2) 4(36.4) 4(30.8)
Cloxacillin 5meg  106(24.7) 34(25.6) 30(24.8) 3(27.3) 1(7.7)
Erythromycin 15meg  139(32.4) 42(31.6) 44(36.4) 3(27.3) 3(23.1)
Gentamicin 10mcg  281(65.5) 91(68.4) 55(45.5) 8(72.7) 12(92.3)
Neomycin 30mcg  258(60.1) 83(62.4) 73(60.3) 3(27.3) 7(53.8)
Noboviocin 30mcg  221(51.5) 72(54.1) 79(65.3) 6(54.5) 3(23.1)

Penicillin 10units 23( 5.4) 9( 6.8) 46(38.0) 7(63.6) 0(0)

Streptomycin 10mcg 22( 4.9) 8( 6.0) 5( 4.1) 1(9.1) 1(7.7)
Tetracycline 30mcg 178(41.5) 57(42.9) 55(45.5) 4(36.4) 3(23.1)

n: Number of strains

Table 2. Antimycotic drug sensitivity of Candida sp isolated from milk of mastitis

Antimycotics Concentration Ca&d;da) krusei g‘;n?::zlfis pgz’nggpicah‘s S‘l‘:iilafnas
n=4) (n=2) (n=2)
Clostrimazole 10meg 4 3 2 2
5-Fluorocytosin 10mcg 2 1 0 1
Griseofulvin 10mcg 3 1 0 1
Nystatin 50units 4 3 2 1
n: Number of strains
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Fig 13. The effect of erythromycin on the ATP level in culture of sensitive (A) and resistant (B) St
aureus. Cultures were incubated at 37°C in the absence of erythromycin [a] and in the prese-

nce of 2ug/ml erythromycin (e].
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Fig 14. The effect of streptomycin sulfate on the ATP level in culture of sensitive (A) and resistant
(B) St aureus. Cultures were incubated at 37°C in the absence of streptomycin sulfate (] and
in the presence of 8ug/ml streptomycin sulfate (e].
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Fig 15. Relationship between MIC levels to kanamycin and test broth ATP values after 3 hours incub-
ation 37°C in the presence of 6.254g/ml kanamycin. Test broth ATP values is expressed as a
percentage of antibiotic free control. Values of <{30% ATP was indicative of sensitivity to

6.254g/ml kanamycin.
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Fig 16. Relationship between MIC levels to erythromycin and test broth ATP values after 3 hours
incubation 37°C in the presence of 2ug/ml erythromycin. Test broth ATP values is expressed
as a percentage of antibiotic free control. Values of <{30% ATP were indicative of sensitivity

of 2pg/ml erythromycin.

Table 3. Cure rate of intramammary treatment of mastitis in lactating quarters

Cure Rate (%)

Preparation Dose Quarters Staphylococcal Streptococeal
mastitis mastitis

Ampicillin 100ml 20 12(60) 14(70)
Cephalexin 250ml 20 16(80) 17(85)
Chloramphenicol 250ml 20 4(20) 4(20)
Cloxacillin 250ml 20 14(70) 15(75)
Erythromycin 300ml 20 10(50) 10(50)
Gentamicin 300ml 20 14(70) 10(50)
Penicillin 100, 0001U 20 6(30) 16(80)
Streptomycin 1g 20 2(30) -
Oxytetracycline 500mg 20 12(60) 15(75)

A5 ute] X 87k = Qo Pseudomonasrt U1 0)
Av49dol A gentamicine £ 558 X B A 3F
7} A 85 QA Klebsiellao) 3% f9g 25 & cepha-
lexine 2 ¢ A= 157 A8 g, )¢zt
Gram €47 9% #9499 Ax: 23 4T

g9 Nexd A AasA Fddt.

Blood et al?& Staphylococcus’t 9o 2 F4d
ol Al penicillin G& 100,000 unit® & A3 40~70%
9 A %€, cloxacilling 500mg % A3} 30~
60%, tetracycline2 50%, cloxacillin®} ampicillin2
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Fig 17. Relationship between MIC levels to strep-
tomycin sulfate and test broth ATP values
after 3 hours incubation 37°C in the pres-
ence of 8xg/ml streptomycin sulfate. Test
broth ATP value is expressed as a percen-
tage of antibiotic free control. Values of
<30% ATP was indicative of sensitivity
to 8ug/ml streptomycin sulfate.
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1. 34 fuid 9T AT %A F54d A2

@ A7 Staphylococcus sp, Micrococcus sp, Strepto-
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2. A9 Higd folA 3 Staphylococcus
aureus$+ Candida tropicaliss) A %3 ATP ¥ =9}
TFe AL ulH 3t 2 Staphylococcus aureus 7 F
ATP =¥ 3.1iMe & Ve w5 Candida tropicalis
Q ASoE & ATP ¥59 90fMo2 ety

3. @449 minimum inhibitory concentration
MIC)E AA37] A% ATP F3 449 o] & 7154
€ ZFAVE7 3t Staphylococcus aureus (ATCC
196E)&-7}7) =7} B+ & tetracycline, erythromycin,
kanamycin 9 streptomycing 83 s A o)A wjek
EA AT &35 AT ATP w525 243549 4
T uaddd v, F FA4A A MIC 3=+ F7
mlg 1pg, 2pg, 6.25pg, 223 Bpgo & BAF At
£ d5ith 2y Aol b8 ATP 344 64 2
of 44 MICE A48 AAL 4+ A%t

4, $99 SRl A ==l Staphylococcus aureusE
tetracycline, erythromycin, kanamycin 9 strepto-
mycine] A% FAF4 FF4 AFY FFE A9
ATP 33499 A& FATE AAs7 98 37°C

— 404 —



oA 34z Wl FstRAE A P4 TF ATP ggkol
HzTol v 30% olsty e ek ule A YT
FlAE 2T us@d 559 ATP 32 e
Bt

A7) ARG AFg wde Ayel disc diffusion
method @ MIC testo} v mA] of$ LA Aatas
7F s EEE FFE ol 1847 ol Axo) & &
347 Wil A4 AHE 9L 4 Yo

5. el A 29 J2E 8 A= AL}
S92 Staphylococcusol] 23 $49.& cephalexin
80%, cloxacillin®} gentamicine] 70%, ampicillin=}
oxytetracyclineo] 60%9) A 8 && Jelllz, Strepto-
coccuso] 9§ R4 cephalexin 85%, penicillin
80%, cloxacillins} oxytetracyclineo] 75%, =gz
ampicilling 70%9 A& Yeige. AFel
W3 #4949 A E = clotrimazolesto] k7ol F st
ARt

3 o2 8

1. Thore A, Ansehn S, Lundin A, et al. Detection
of bacteriuria by luciferase assay of adenosine
triphosphate. J Clin Micro 1975;1:1~18.

2. Thore A, Nillson L, Hojer H, et al. Effects of
ampicillin on intracellular levels of adenosine
teiphosphate in bacterial cultures related to

antibiotic susceptibility. Acta Pathologica et
Microbiologica Scandinavia 85 section B 1977;161
~166.

3. Hojer H, Nillson L, Ansehn S, et al. Possible
application of luciferase assay of ATP to anti-
biotic susceptibility. In proceedings of the

international symposium on analytical applica-

of bioluminescence and chemilumines-
cence. Westlak Village; California state prin-
ting and publishing 1979;523~530.

4. Beckers B, Lang HRM, Beinke A. Determina-

tion of intracellular ATP during growth of

tions

Escherichia coli in the presence of ampicillin
In: Analyiical application of bioluminescence and
Orando Florida:

chemiluminescence. Academic

— 405 —

10.

11.

12.

13.

14.

15,

16.

. Bauer AW, Kirby

- HgE, Fold, Fod, HAE,

. A

- ATE, AdE. U

press Inc, 1984;67~70.

WMM, Sherris JC, et al.
Antibiotic susceptibility testing by a standardi-
zied single disc method. Am J Clin Path 1966;
45(4):493.

. Saubolle MA, Hoeprich PD. Disc agar diffusion

susceptibility testing of yeast. Antimicrob Age-
nts Chemother 1978;14:517.

s 949
TEH S FFAAE £25GA B B T
FAAE AT =E3 1985:27:39.

F, eI, 0 544UA £ 2 A&
A Aol FF AF, AFHFE FaASTdAF
& =54 1987:12:115~128.

ZERFolA B &
2 Agel #F 7. LA A 1984:2
(11):684~691.

A E, A9, 24 {4 FFdA 2dw
candide® A7 543 FATY. AN Fa
FAA A T4 = 1986;11:211~218.
McDonald JS, Richard JL, Anderson AJ, et al.

In vitro Antimycotic sensitivity of yeast isola-

i)

ted from infected bovine mammary glands. Am
J Vet Res 1980314:1987.

Blood DC, Radostitis OM, Henderson JA. et al.
Veterinary medicine. 6th ed. London: Bailliere
Tindal, 1983;460~481.

McWater DW. Determination of susceptibility
of Staphylococcus aureus to methicillin by
luciferin-luciferase assay of bacterial adenosine
triphosphate. J App Bacteriol 1984:56:145~150.
Bodenhoft J. New antibiotic from BAYER AG
b 5009. Acta Path microbiol second section B
1971:79:345.

Howard JL. Current Veterinary Therapy. Phi-
ladelphia: WB Saunders Co, 1981;615~616.
47, HAYE, F4 fF4de] B¢ ARG
o 5’3:?1‘ a+. 1. 93=zA),
82;22:121.

AT
W §35A 19



