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Abstract : The combined effects of EDTA-Tris and eighteen antimicrobial agents have been evaluated in eight clinically
isolated methicillin-resistant bacteria (Staphylococcus aureus, Escherichia coli, Streptococcus uberis and Streptococcus
agalactiae) from bovine mastitis. The antimicrobial activity was evaluated by measuring the minimal bactericidal
concentration (MBC) for the antibiotics alone or in combination with EDTA-Tris in Mueller-Hilton broth and milk.
Combined use of EDTA-Tris and antibiotics potentiated or antagonized activity of antibiotics against mastitic pathogens.
Milk increased the antibiotic potency of erythromycin and spiramycin on S. aureus. Culture in milk changed patterns
of EDTA-Tris combinational effects compared with that in standard Mueller-Hilton broth. Combined with EDTA-Tris
in milk, synergic effects were observed in colistin, dihydrostreptomycin, kanamycin, erythromycin, gentamycin,
oxytetracycline, streptomycin to E. coli, Str uberis, and Str. agalactiae. However, significant antagonistic effects of
milk on antibiotic susceptibility in combination with EDTA-Tris were noted in neomycin, streptomycin, penicillin,
roxithromycin, and amoxicillin. This study indicates that combination therapy of EDTA-Tris with antibiotics in bovine
mastitis should be used with caution because of the possible antagonistic effects of antibiotic combination with EDTA-
Tris on mastitic pathogens. In addition, antibiotic susceptibility test in combination with EDTA-Tris in milk culture
condition can be benefit in search of effective treatment regimen for some antibiotic-resistant bacteria of mastitis.
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Table 1. Minimum bactericidal concentrations (j1g/ml; MBC) for antibiotics in different culture conditions (Mueller-Hinton broth
[MHB] and in pasteurized milk [MILK])

P Culture S. aureus E. coli Str: uberis Str. agalactiae
Antibiotics diti :
CONAIONS  Srain 1 Strain 2 Strain 1 Strain 2 Strain 1 Strain 2 Strain [ Strain 2
. MHB <0.5 <0.5 0.5 62.5 3.9 1 <0.5 <0.5
Amoxicillin
MILK 0.5 <0.5 3.97 62.5 31.37 0.5% <0.5 21
- MHB 0.5 <0.5 0.5 62.5 2 1 <0.5 2
Ampicillin
MILK 0.5 <0.5 0.5 62.5 7.8 0.5* <0.5 3.9
. MHB <0.5 <0.5 3.9 39 0.5 1 <0.5 313
Cephalexin
MILK 0.5 2" 7.8 15.6" 21 3.9 17 15.6
L MHB 1 1 <0.5 <0.5 2 0.5 1 15.6
Colistin ,
MILK 7.8" 7.8" 17 17 7.8 3.97 1 15.6
. . MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 62.5
Dihydrostreptomycin
MILK <0.5 <0.5 17 0.5 <0.5 3.97 <0.5 62.5
E . MHB 3.9 3.9 15.6 15.6 0.5 1 62.5 62.5
rythromycin
Y MILK <0.5* <0.5* 7.8 15.6 2! 7.81 <0.5* 125
. MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 1
Gentamicin
MILK <0.5 <0.5 17 0.5 <0.5 17 <0.5* 2
. MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 >250
Kanamycin
MILK <0.5 <0.5 1f 0.5 <0.5 3.97 0.5 125%
. MHB <0.5 <0.5 >250 >250 250 7.8 0.5 >250
Neomycin
MILK <0.5 <0.5 >250 >250 >250 >2501 1 >250
. MHB <0.5 <0.5 2 2 1 2 7.8 7.8
Oxytetracycline
MILK oAl 27 7.8 7.8 3.9 7.8 0.5% >2501
. . MHB <0.5 <0.5 15.6 313 2 3.9 3.9 39
Procaine penicillin G
MILK <0.5 <0.5 3.9% 2501 7.8 3.9 <0.5* 39
— MHB <0.5 0.5 7.8 >250 3.9 7.8 <0.5 2
Penicillin
MILK <0.5 <0.5* 15.6 250 7.8 7.8 <0.5 2
. . MHB 3.9 0.5 250 125 3.9 39 <0.5 250
Roxithromycin
MILK <0.5* 0.5 31.3*% 125 7.8 7.8 <0.5 62.5%
. . MHB <0.5 <0.5 <0.5 0.5 2 0.5 <0.5 39
Spectinomycin
MILK <0.5 <0.5 0.5 21 2 7.8¢ <0.5 31.31
. ) MHB 313 15.6 15.6 7.8 7.8 0.5 <0.5 125
Spiramycin
MILK <0.5* 2% 313 31.37 3.9 2 <0.5 >250
. MHB <0.5 <0.5 0.5 <0.5 1 <0.5 <0.5 313
Streptomycin
MILK 0.5 0.5 0.5 0.5 3.9 21 21 >2507
. MHB 125 125 >250 >250 313 2 2 >250
Sulfamethazine
MILK 125 >2507 >250 >250 313 62.57 15.67 >250
. MHB <0.5 <0.5 31.3 62.5 7.8 7.8 0.5 62.5
Tylosin
MILK 31.3" 62.5" 1257 >250° <0.5* 3.9 0.5 >2507

*The combined bactericidal effect of drugs and milk culture environment is synergistic (Fractional bactericidal concentration [FBC] < 0.5).
"The combined bactericidal effect of drugs and milk culture environment is antagonistic (FBC = 4).
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Table 2. Minimum bactericidal concentrations (pg/ml; MBC) for antibiotics alone (MBH) and combination of EDTA-Tris and
antibiotics (MBH+EDTA)

o Culture S. aureus E. coli Str. uberis Str. agalactiae
Antibiotics diti -
conditions  graip | Strain 2 Swrain 1 Strain 2 Strain | Strain 2 Strain 1 Strain 2
. MHB <0.5 <0.5 0.5 62.5 3.9 i <0.5 <0.5
Amoxicillin : T .
MHB+EDTA <0.5 15.6 31.31 >250" 7.8 39 125¢ 125
. MHB 0.5 <0.5 0.5 62.5 2 1 <0.5 2
Ampiciilin , . .
MHB+EDTA 1 <0.5 7.81 39 7.8 2 0.5 125%
. MHB <0.5 <0.5 3.9 39 0.5 1 <0.5 313
Cephalexin
MHB+EDTA 17 62.57 7.8 15.6" 7.8 2 0.5 15.6
L MHB 1 1 <0.5 <0.5 2 0.5 1 15.6
Colistin . B N . ot .
MHB+EDTA 7.8" 250° <0.5 <0.5 1 <0.5 <0.5 <0.5
. . MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 62.5
Dihydrostreptomycin <
MHB+EDTA 3.97 >250" <0.5 <0.5 <0.5 <05 31.37 31.3
. . MHB 39 3.9 15.6 15.6 0.5 1 62.5 62.5
Erythromycin . . . . . .
MHB+EDTA 0.5 2501 <0.5 <0.5 1 0.5 2 2
. MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1 1
Gentamicin P .
MHB+EDTA 0.5 15.67 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
. MHB <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 >250
Kanamycin - .
MHB+EDTA <0.5 62.57 <0.5 <0.5 <0.5 0.5 62.57 62.5
. MHB <0.5 <0.5 >250 >250 250 7.8 0.5 >250
Neomycin . . .
MHB+EDTA 0.5 <0.5 <0.5 »250 3.9 0.5 >2501 >250
. MHB <0.5 <0.5 2 2 I 2 7.8 7.8
Oxytetracycline i . . :
MHB+EDTA <0.5 1" <0.5 <0.5 39 2 31.3" 31.3°
\ — MHB <0.5 <0.5 15.6 313 2 3.9 3.9 3.9
Procaine Penicillin G . . .
MHB+EDTA 0.5 0.5 2 7.8 39 7.8 0.5 2501
N MHB <0.5 0.5 7.8 >250 39 78 <0.5 2
Penicillin . <
MHB+EDTA 0.5 0.5 31.3" 62.5 15.6" 7.8 15.67 15.6°
. . MHB 3.9 0.5 250 125 39 39 <(.5 250
Roxithromycin . . .
MHB+EDTA 1 1 <0.5 2 15.6' 7.8 1257 125
. . MHB <0.5 <0.5 <0.5 0.5 2 0.5 <0.5 39
Spectinomycin .
MHB+EDTA 3.9 3.9 <0.5 0.5 3.9 0.5 1257 125°
. ) MHB 313 15.6 15.6 7.8 7.8 0.5 <0.5 125
Spiramycin . . .
MHB+EDTA 7.8 7.8 2 <0.5 15.6 1 62.5 62.5
. MHB <0.5 <0.5 0.5 <0.5 1 <0.5 <0.5 313
Streptomycin . R )
MHB+EDTA 3.9' 2t <0.5 <Q.5 3.9 <0.5 <0.5 313
. MHB 125 125 >250 >250 313 2 2 >250
Sulfamethazine R . ] .
MHB+EDTA 7.8 1 >250 >250 313 7.8 <0.5 >250
. MHB <0.5 <0.5 31.3 62.5 7.8 7.8 0.5 62.5
Tylosin . N . .
MHB+EDTA 0.5 0.5 31.3 7.8 3.9 2 <0.5 2

*The combined bactericidal effect of drugs and EDTA-Tris is synergistic (Fractional bactericidal concentration [FBC] < 0.5).
"The combined bactericidal effect of drugs and EDTA-Tris is antagonistic (FBC = 4).
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Table 3. Minimum bactericidal concentrations (pg/ml; MBC) for antibiotics alone (MILK) and combination of EDTA-Tris and

antibiotics (MILK+EDTA) in milk

s Culture S. aureus E. coli Str. uberis Str. agalactiae
Antibiotics diti :
conditions  Gyrain | Strain 2 Strain 1 Strain 2 Strain 1 Strain 2 Strain | Strain 2
o MILK 0.5 <0.5 3.9 62.5 313 0.5 <0.5 2
Amoxicillin . .
MILK+EDTA  <0.5 15.6" 15.67 125 7.8 7.8 1257 1257
o MILK 0.5 <0.5 0.5 62.5 7.8 0.5 <0.5 39
Ampicillin
MILK+EDTA 1 <0.5 15.6" 31.3 7.8 7.8" 0.5 1257
. MILK 0.5 2 7.8 15.6 2 39 1 15.6
Cephalexin
MILK+EDTA 0.5 31.37 7.8 15.6 7.8 7.8 2 1251
- MILK 7.8 7.8 1 1 7.8 3.9 1 15.6
Colistin . . .
MILK+EDTA 2 62.57 <0.5 <0.5 7.8 7.8 0.5 7.8
. . MILK <0.5 <0.5 1 0.5 <0.5 3.9 <0.5 62.5
Dihydrostreptomycin . . .
MILK+EDTA 15.6" 15.6 <0.5 <0.5 <0.5 0.5 0.5 125
. MILK <0.5 <0.5 7.8 15.6 2 7.8 <0.5 125
Erythromycin . . . .
MILK+EDTA 0.5 2507 15.6 3.9 0.5 0.5 0.5 31.3
. MILK <0.5 <0.5 1 0.5 <0.5 1 <0.5 2
Gentamicin . . .
MILK+EDTA <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 39
. MILK <0.5 <0.5 1 0.5 <0.5 3.9 0.5 125
Kanamycin . . .
MILK+EDTA <0.5 62.5" <0.5 <0.5 <0.5 1 0.5 >2501
. MILK <0.5 <0.5 >250 >250 >250 >250 1 >250
Neomycin .
MILK+EDTA  >250" >2501 >250 >250 >250 >250 0.5 >250
. MILK 2 2 7.8 7.8 39 7.8 0.5 >250
Oxytetracycline . . . .
MILK+EDTA 1 62.57 15.6 7.8 1 >2507 <0.5 125
. o MILK <0.5 <0.5 3.9 250 7.8 3.9 <0.5 39
Procaine penicillin G .
MILK+EDTA 0.5 0.5 7.8 62.5 3.9 >2507 <0.5 250"
o MILK <0.5 <0.5 15.6 250 7.8 7.8 <0.5 2
Penicillin
MILK+EDTA 0.5 0.5 15.6 125 31.37 >2507 <0.5 2507
. . MILK <0.5 0.5 313 125 7.8 7.8 <0.5 62.5
Roxithoromycin .
MILK+EDTA <0.5 0.4 1251 <0.5 31.37 >250" <0.5 2507
. . MILK <0.5 <0.5 0.5 2 2 7.8 <0.5 313
Spectinomycin .
MILK+EDTA <0.5 <0.5 <0.5 1257 7.8 >250" <0.5 62.5
) . MILK <0.5 2 31.3 313 3.9 2 <0.5 >250
Spiramycin
MILK+EDTA 2f 39 15.6 15.6 7.8 >2507 <0.5 >250
Strent . MILK 0.5 0.5 0.5 0.5 3.9 2 2 >250
reptomyein MILK+EDTA 1257 62.51 <0.5 <0.5" >2507 >2507 <0.5" 125°
. MILK 125 >250 >250 >250 31.3 62.5 15.6 >250
Sulfamethazine . . .
MILK+EDTA 625 62.5 >250 >250 15.6 7.8 1 >250
. MILK 31.3 62.5 125 >250 <0.5 39 0.5 >250
Tylosin . .
MILK+EDTA 313 31.3 62.5 62.5 17 1 0.5 250

*The combined bactericidal effect of drugs and EDTA-Tris is synergistic (fractional bactericidal concentration [FBC] < 0.5).
The combined bactericidal effect of drugs and EDTA-Tris is antagonistic (FBC = 4).
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Table 4. Antibiotics showing identical synergic or antagonistic antibiotic activity on two strains of each mastitic bacteria species
in milk culture, in combination of EDTA-Tris, and in combination with EDTA-Tris in milk

Milk culture®

Combination with

Combination with

EDTA-Tris EDTA-Tris in milk *
Antagonistic Synergic Antagonistic Synergic Antagonistic Synergic
cephalexin,
colistin, erythromycin, colistin, neomycin
S. aureus  oxytetracycline, . o i S cos i ;
ytetra ‘)‘f ine, spiramycin fllhydro%'treptomyc sulfamethazine streptomycin
tylosin in, spectinomycin,
streptomycin
erythromycin,
oxytetracycline, colistin,
E. coli colistin, tylosin amoxicillin  procaine penicillin dihydrostreptomyc
G, roxithromycin, in, kanamycin
spiranmycin
penicillin, .
Str. uberis erythromycin colistin, neomycin  roxithromycin, erythromy e,
. gentamicin
streptomycin
amoxicillin, .
. oxytetracycline colistin, L oxytetracycline
Str. agalactioe  streptomycin .o erythromyecin, amoxicillin o
penicillin, L . streptomycin
o . gentamicin, tylosin
spectinomycin

T Antibiotic susceptibility (MBC) was compared between Muller-Hilton bronth (MHB) and milk culure conditions
Antibiotic susceptibility (MBC) was compared between antibiotics alone and antibiotic combination with EDTA-Tris in MHB
Antibiotic susceptibility (MBC) was compared between antibiotics alone and antibiotic combination with EDTA-Tris in milk
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o] A5EA o™, in vivoollA cephaloridine 5o #3343
o] v % A Tx 1 Pl thall cephaloridine
3} EDTA-Tris M8 X84 a3} JATL Eusiiict. £
7oAl MHBoIA EDTA-Tris?t SBAIS WS o
g aHe Fedt B9 A" AR FEEAT
Sulfamethazine, procaine penicillin G roxithromycin, spira-
mycin, erythromycin, gentamicin, neomycin % tylosin$
8% A= EDTA WA i 45e B,
cephalexin, dihydrostreptomycin, spectinomycin, strepto-
mycin, amoxicillin E penicillin® F& o] 7HAF| U THTable 4).
Colistin®] 73-$- EDTA-Tris®} HEAl S aureus®] tidlM=
AAE-E, S agalactioeN M= 4E2E-E YERIAT.
Oxytetracycline® EDTA-Tris HE¥A| E coli®l 352488
RPAT, S agalactiaed)] M= 28-S et
2 A7 die 71 A7AES Z3K(11,12,14)8 thRE o
X3} cephalexin? streptomycin®] EDTA-Tris AF8-A] &
ARpgol Zadche Apolgo] Btk v f5l A
Ae} EDTA-Tris H4-E7= MHBolA k= AdojabA] vebst
S (Table 4), 771 A B EDTAS] H-&2 8ol 3
2 %2 ¢4

Oxytetracycline= FH 9 IWaA=E FE X8l @
] ARREE oFE2XM, EDTA-Tris$t HEA] 30S ribosomal
subunitel] F-2ate] Aol A S Wl ste A8t
EDTA-Tris®] A|3® £3198 Foli= 79 ribosome?] ¢t
AL HEA e FEoR el deHe AeE A
ZFEIth(41). Oxytetracycline?} EDTA-Tris®] 3 AAl= &
A A QAE Proteus mirabilis?] thate] A ade ¥z
N7 71 % &9 36), E coli B3 o} 2H(38,40) Proteus
spp., Salmonella spp. B Aeromonas sppIX= MICS] 7
2835 Jepdohs 27 Aok37). E8 in vived A E
oxytetracycline, enrofloxacin, lincomycin, spectinomycin %
amikacin 5% duHAA S| X FHEE-o] §l= E colist
Staphylococcus spp.©ll 23t A Aguistde] o3k &
of thste] oxytetracycline®} EDTA-Tris B35S 91%9]
de] A KEaHE ERIITK(13). ¥ A7eM® E
coli®l W3l oxytetracycline®] EDTA-Tris?t 35S o
MBC] Z4E B old A7t dXadt. 2 §-
ol wiUA] oxytetracycline®] EDTA-Tris A2 ¥
7k BEHRA ¥ JoR Hol A FHEY ABA
F8A0] fle Aoz Azdn

B Ao A2t EDTA-Tris B Ao Lukalix|o)
Aot S-fellM e Aot ZA Zolrh v, A9
EDTA-Tris®] W &34 1% dsads vepls 34A
7h AubR(oA 135004 f-Fell A AlEE A Teem 3
2T A FFRE dolstiitk(Table 4). o1&
& S 8ANA AR, EDTA-Tris 2] A A <}
EDTA-Tris®] g52-80] A J3& 23] ofzelzt 47
HH, /7 A 28e S Be Atk oY
A#AEo] HarxEo] v} Sulfadoxine-trimethoprim, macrolide,

REk

=

aminoglycoside & oxytetracycline 72 FAA|E] - Wi
o g W 2 dFEHe] P AAEILQ24), Iso-
Sensitest® broth (ISB)| I8 75 uldui =2 ARE-310S
AL E coli®}y St agalactioe] D sulfadoxine-trimethoprim,
tetracycline, novobiocin, gentamicin ¥ enrofloxacin®| 343
e AR A9 Fasgol fod WA EdEde,
St uberis®] 7% S5k AAA g 5E| e o
ERAQITH(10). 38A ©E #ak ohlgl EDTA WAl =
A 2A02 Q3 FAFH] ¥FE Hehled,
Branen 5(3)& EDTA$} nisin, lysozyme % monolaurin
=9 W3 ALRSIYS W E coli B Al didted 2%
Fed 7 $-F(ultra high temperature treated milk, UHT
milk)elA &E37F HolAtk BaE 3, nisin?t EDTAS
Witom Qg AsEATE AFAT 2% UHTOM = 37t
gt stk B d7daeide 45 EE Aele IA
uk F& colistin, oxytetracycline, tylosin % streptomycin
o] A= Y 244 MHB 27390 Hlsl #A3 4
FEEe] A4S RAL S aureusoll WA erythromycin
2 spiramycinS At o] 5 EHUTHTable 4).

FAAT} el Qg ) st 1A WEHAR] %
Ak o 7R B JuAgste] gl F¥E e
Aoz AHA QArk16). & Mol caseind a-lactalbumin,
B-lactoglobulin 52| ThHA-o gxA| 9} H]Eo|HR] Fo 2t
goz oo FHo] YT FEH), 53| tetracycline| E
FAAE= A 53] caseindt A AF3AY -
ZAske Ca¥oll ZHolAH ] o] 74T & Uth42).
B Aol A oxytetracycline®] &5l S aureus & Al
oA -frolr @A A F= o3 HyEd dX
STHTable 1). 28U 72794 oxytetracycline®t EDTA-
Tris MEA] S aureus©) 3 ZATEH Astass UehtH
agkom | Sy agalactiae 59 w7 Wl FsEAE Y
BUIga, 43 AEE A8l oxytetracyclines AME-EH 735-
EDTA-Tris 3 ol 28 oxytetracycline®] &3 4
& HIAE 98 o 2o Azdn

S AR S AR vy e A 5o
gakg vtk BiEe] Slrt. Lactoferrin?t lactoferricin 7F
& HAAY gwAe AMA E colivt S aureusd] 2HE
2l AL 2AAA A9 §8E Fol= 9EE o
W27, 35), €3] B-lactamA FAAL] Ao U= S
aureus? W FAREE AT BRI EATHT). HHY,
2§ fat globule® AlFo] %23l biofim FHOE %
S 599, 87} capsule A p-lactamase] FA
Z7M A E2A| L] gajolu} A ] IAFE ofHA
So] A g8 FomaATH(1,21,28,32). &Y S
e lactoferrin 2 Xt XAk Aol wet
WA o] B3l Hre] 2ol Holgd|, Z2WHF AR
o} A2akt Ayt @R gl B Al AAge Al
#RFFol @ 4FE A AR HuHT(15,30).
24, i dolaol tig A AFEEATEA e dulA|

(2 o of



2 dvtaha) o] via] A el $ARE 84S BE
71 S8 e ARgel WAEW ALkt At +f=
T AT fol viE] v gl xdk wAdo] Howw
(15,30,32) o} A A3 FARE 2AAM H-88 24

Gentamicin} sulfadoxme-trunethopnm-— A H-1ot
W olgk 9-follM o 5“33}9“0} ZeraaL, S
Aed dsakge] &S AAREIH9). ulelr, B}

2
=l

¢ g MAES 7] SH 399 19 ShE A4
o] E

g

st HiAZ AREShe Alo] AEEg A4 ud
ol weh $-fe] 2442 olzt Alskr] WiRel 7

B Agel H83) ofeig Aom 47k,

B A7olx A AAE BRI R ALkt -RE AL
g3lgon, o Az 71Ee] EIHW(NCCLS)ET 4
Al wisiA B} AxAQ] A AsE JeRd e
=) 0%1 YETh Sigde] ojgke -5 el Aol Akgw
Aol 240 2] wge Aakd 72 A}

AA FEEAE éJJr?Jr«l A#A

%f:z MBCH MICHH 2}

& 27 93 o FRe v gesith 18 EDTA-Tris
oF gAA ] e 5 A A e A5EE
< vehd 5 3lomR SA4A4 UAS YehlE 599 A
oo A RAA 3} EDTA-Tris §HAje] AehA] 2
FHIAIE o] 88k Al A AP B4l Ao A}

g B

Frdel F2id wElde WS 71 HYD(S. aureus,
E. coli, Str uberis B St agalactiae)] t)8kd EDTA-Tris
o} 18717 Al AFAA e Gl thsly 97kl
o}, %ﬂ’—‘}%% o] 7}0}7] 28te], WA 2 Mueller-Hilton
broth®} A-2A7¥ S ARl FAA gE FE= I
A2} EDTA-Tris (hDTA 250 mM, Tris S0 mM)&] ¥ §HA]
Aot esS SAST. TAA/EDTATrs FAe) T
S} ol wet gAY} A v 2 g a3t ge
A vebsteh SRAelN ArgaEs e A dutel
Augzje] zAel Hl8) erythromycin ¥ spiramycine S,
aureus®l) Thale] Aetglo] Z7FEIiTh EDTA-Tris$t &43A)|
o] MHai= 3uiA 243 Mueller-Hilton broth Z77F
o] AA7 zelE Ve, SRl A1z 7AClM EDTA-Tris
oF WEHEAE w, colistin, dihydrosterptomycin, 2
kanamycin®] E. colil W&}, erythromycin? gentamyein
ol S uberis®] WSS, oxytetracycline¥} streptomycin®]
St agalactiqe®l] hEhe] dbprdE o] Zrsldch e
neomycin, strepto-mycin, penicillin, roxithromycin, %
amoxicillin® EDTA-Tris HEA] Adgle] 748t £ o

&

7o} AF}, Ak fukd Qolgd] s EDTA-Trisel
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