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Abstract
Introduction
Gene transfer by the Agrobacterium tumefaciens is one of the well-known methods for the
production of the transgenic plants. The success rate of this method depends on the growth of the
bacteria and the regeneration of the plant explants. Among these variables, the antibiotics
functioning as bacterial growth regulators have mainly inhibitory effects on the plant growth.
Therefore, the introduction of a successful gene transfer method which is mediated by
Agrobacterium requires the identification of an antibiotic with an inhibitory effect on the growth
of the bacteria and also has a minimal effect on the regeneration of the explants and the growth of
the transgenic plants. In this regard, the present research was conducted with the aim of
optimizing the antibiotic used in co-culture in order to increase the transgenic yield of Petunia
hybrida. For this purpose, a variety of antibiotics in different concentrations were tested.
Materials and Methods
The growth rate of A. tumefaciens in the different medium culture with two suitable pH for the
bacterial growth (7) and plant growth (5.7) in the presence of 500 mg/L of the cefotaxime
antibiotic as a common antibiotic for controlling bacterial growth was investigated. Sensitivity
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tests were run. The second experiment was conducted to investigate the effect of five different
antibiotics in three concentration on the regeneration of the petunia leaf explants.

Results and Discussion

The results of the bacterial sensitivity test showed that the type and concentration of salt and the
pH of the medium culture significantly affect the growth rate of the bacteria. So that the highest
rate of bacterial growth was observed in LB and MH medium culture at pH=7, but on the
contrary, no growth was observed in MS medium culture. In addition, two antibiotics of
cefotaxime and ceftriaxone at 700 mg/L concentration had the highest inhibitory effect on the
bacterial growth. The results of this experiment showed that different antibiotics have different
effects on the regeneration of explants and the growth of the seedlings. According to the results,
the highest volume of callus and also the highest percentage of regeneration were observed in the
presence of ceftizoxime and coamoxiclav antibiotics in all three concentrations and cefepime at
300 mg/L. The highest number of the seedlings was also observed in the treatment of ceftizoxime
at concentrations of 300 and 500 mg/L with an average of 7.70 seedlings. In relation to the
seedling growth traits, the highest number and length of root per seedling were observed in
ceftizoxime at 300 mg/l and cefotaxime at the same concentration, respectively. The highest dry
weight belonged to the grown seedlings in the presence of co-amoxiclav antibiotic followed by
the ceftizoxime (300 mg/L).

Conclusion

The overall results of these experiments show that the seedlings which are grown in the presence
of ceftizoxime antibiotic had a good growth rate, while the use of this antibiotic was effective in
inhibiting the growth of A. tumefaciens. Therefore, we recommend that the use of ceftizoxime
antibiotic in the co-culture process will be effective in increasing the efficiency of the gene
transfer. Further studies will solidify these results.

Keywords: Cefotaxime, Ceftizoxime, Medium culture, pH, Seedling growth



FUL-FOr (F)ET 6+ F ( alF Ol

https://plantproduction.scu.ac.ir/
ISSN (P): 2588-543X; ISSN (E): 2588-5979
Doi: 10.22055/ppd.2024.43645.2099

VERY/ 0¥y 18l 5 &b

VE YA L e TRl

Agrobacterium (s g7l J 58 sekiio 49 S o 38 o8kl 8 )90 W 9w T (S Jlwding:
(Petunia hybrida) bl ols™ w515 083k w331 9 tumefaciens

° Sy Mol (831 B dgn oo (S 3 dgae  pin (&3 g 1,85 (D pals 051 5T

Ol cdgin s po) Ol 5 A& slg Ol jl ¢ gmins (650 5555 5m 0tSCtn 33 ¢ SLEL OWLE (6555 g b3 09,5 — VeFed
Oyl cdginn 6...3:)5ali,':dl:‘gj)}LifoMl:‘@l:fdgl;@}éjj)ﬁiﬂ o);%;_):s: S eisls =Y

Ol cdglin g9 3 ol 5ls (g5, 5LES e aSiils ‘Jxlcf o545 (659555 50 09,5 (g S5 a gaT il Y

® >
Mol Bua b oud Al sl ey 31 S Agrobacterium tumefaciens (g g5l dlawly b O3 J&s!
218 (AL Sdigaiyy (2135 9 G HTL Ay 0978 4 (K 595 (0] 90 Culdge Lol Ak 5§ GlLS
olF wdy 89y » (FNLI3L DI G Fuawe (&b wdy Sonss mbud Olgie 4 e gu HT (Ol oyl 3
F1 S K5 ST (lolid a3l g 55709 7T dlasly b 3890 0 JBII 95 & (b ym 930! 31 .1
28 ol 455l 5 BT Ady 9 AL Shaigaips 055k 2 WT oo e 39 ST ad)y (FNIS3L
o33k gl Pl jaluw 4 AT 30 ookl 390 Xigw NI (Silwdug Bud b g9k cpl Lwly oyl
b A. tumefaciens (g gl by Ol a0 Tl Hotain ooy .l plosil (Petunia hybrida) awlbo! obs™ s 5
PH g8 (S11d Lalide Sadls” e 50 (S L wdy cod Sl 9 (S35 S U7 dlusi (5 w0 310!
oS g 5 g T S 58 257 ao 000 CAE Hga 58 (Y) ST Ay 9 (0/Y) ol Wby (Sl i
ST (PR Cailas g5 27 15 (o 3390 ST by J 5 Hgkiie 4 iy SS9 HT Olgie 4
4 (IO T G TL Ay Olae g SIS Sx0 seb 4 CulS” tazxe PH g eod Clald 9 £ 45 318 VLSS
OT B35 5 bl oud sualin PH=T7 58 MH 9 LB slacis” tasw 30 (& 87L wdy Of o o sids 45 Sk
39 09 b w9 S g ST gu HT 93 (0T g 09Me . li cudlie MS Cuis” Lasmo 33 (Sl digS g
=)y 3980 4 98 (wlodT . Ndg (S Tb Ay 9 TN FT oy b (G118 g J0 p T o Ve e cald
~ R AT 318 L o lo3T oyl gl b plmil bl olS & S Aigai s 21336 (59 » i g T ST
T cpl b W18 T 3 Lol 4xols by 9 Baigaipy 21356 » JFolake Of F1 Caliske (SWEKS g
4 B 33 T S 90TeS 9 et 95 e ST gu BT sga> 3 (2133k we)d 5 Uy > (o e
SRS oy gl MO F oMBLin (S T 518 Jx0 Mo 33 0 haw 30 g 30 pF7 o Voo SRS 5O o 9 SR

(l)\ﬁ- a:‘jT :J’M GMS-; *
azadeh.khadem@jdm.ac.ir :4ebb 1


https://plantproduction.scu.ac.ir/
https://doi.org/10.22055/ppd.2024.43645.2099
https://orcid.org/0000-0001-5612-238X

Yor

e 03linl 5 40 dg.gﬁs“j St 10K gl

39 .09 4zols VIYe pSlo b gd 33 P57 Ao 000 gV SBCLAL 1O puad 95w slowd 13 30 4zols
39 oS 9 G Jlod 33 i § 4 dzolS B 90 Alyy Joab 9 Slow (p yule dzold (Sl Olao b bl
-0l 4 Glxie KIS 59 oy ghi b oudlie SRR cpaed 90 eI Ugdw 9 g 50 5 o Yoo Al
(Fe o MO/N) ™93 b <593 BT OT 31 g 9 9IS oS 90T 95 =igu ST Hgu> 0 aBlbly Sz
3 o9 S ST g AT g 30 bl SBAZOLT wad 0 Ol BT (p! W Sgoxe 09
A. tumefaciens by Faisloil 10 «igw KT cpl 3 oolitwl 45 Jl> 30 Widg 510585 » (oo W)
Foo OF JEI D23k Bl 50 Sl W Wl P 50 s 93 b 59w BT 8 937 9500l 3 .09 Fgo

Y .,\5155

whﬂmswj)‘sﬁw‘wsgﬁw‘ngﬁ)cé}%’rku\ﬁ)'éwaw

0 esliml 3y5e ST ST iml e
A. tumefaciens aauly L 03 Jasl gl islbsT
ol s bV Wg Jlb ol b dzes
Olee 53 PSSVl (Glo eSS 5 ST 4 (b STL Coeslis
A. tumefaciens o s « 5 i p S lags STl
SV oSG g ST o e St ol
YU Ceal 1AL tumefaciens slaw g 4l )5
s 5l (Brouwers et al., 2020) <l i,
2 Sl S edle b ST Ko
S » <l S Al tumefaciens s S
24 AL B e S Al lad b
Lils 5 oS Gl gba & o500 LUls
Ziemienowicz, ) cul I8 5t (glatiog,s
Olas Calizes claaS 3 sdane Oldlks (2014
L) JAS 5 oMo eSS s ST 51 (F ol 2l
JFIG gy god 5 Ady 3 Sl Sew 5 STL
Gerszberg et <Liang et al., 2019) &S sl
Menget <«Mamidalaet al., 2009 <l., 2019
abuly b 05 Jasl Cuisee ool sl (@l 2014
Sl (6 S s ST Bl 5 g 5w e S ST
a4 505 5 > Agrobacterium tumefaciens
¢ Lin, 1995 ¢ Qin, 2011) s,ls Kews 3o

(Mineykina, 2020

doddo
WS35 i 53 LT G S5, Sl S

Agrobacterium ¢ SL dbauly L 05 Jls
lap s S5 ST .QIN, 2011) .l tumefaciens
34T SUls Ri 5 Th gladady 03 1l Jds &
ol soont 5 ekisls 1y T & 05 Jsl 5 obls o5 8
P K5 i 53 e Ll 4 ST
o) .(Bahramnejadet al., 2019) wloas s
4 05 sl 5 olS (ST 51 2L S| slas S
De) wsb Gl iS Lsme I Sl Y ol
eSS 4o 5T bl opl 5 (Saeger et al., 2020
CASL day el Saijlsil Ol 31 Calies
IS Ol 4 eVl (LS g STl
o3l 53 LSS s ST a0 5 s
Sk o)lys aiS e sl 51 6 SL Il
AT Sl Ll sl ST
Glee 5l oS ablel 1y oL S sled ke
- Sl (el (Sl 5o T (el s
S ol ol atle OISKIE sty 1oyl opl S
Jail gl fame sladzy b O (glas oy )
LaplS Yl S o oslizal jslne SLOISE oo
Tt elsd et lagSsn 038 g L
o 3V OIS sz lae s (S slSS (ke
LSS5 T g5 ool (Choetal., 2014) &,



Yov

VEY ol o o)l $8 il AE Sl s

(AL iy Ol (pp (Sl LA esls 5 5, F
3 M 34 053 L2 51y lai g0 51 (613 5 5
oled b 3T sy Ol 5 ok bl S Ol
b IS iy Cow Comlws dusloes 5 (6 5SL (sla ST sl
38 NS smsn
95w (PR Sl

)eMQJSGBLBQJSh;uJJLgJKQUQ\
3 YA Gles b S (555 5 i by sl (23198 g
V9 08 3l e 23 S )5 4a8s 53 593 VY 5 e
Ao g B S o5 B b (ST O il g sl
38T 2 550 500 s "MH 8 Laea (555 15
eSS g 5T oyl ) p S A STV sl pH
P SaeSs b oslizal ol § g T slacSiuys I Cilne
4 S T 05 e ST 4 o el Sl 5 93 5 o s
IS S e S il K550 5T 50 5 ol Ul s
o 33 o 5 oS 95 G ST sk O 5uSTl ph
Yool g wieT 3 s rﬁéfvn SO e cble
Ao 53 el s 55 (g, KT (Sl e K
R paee
295 26T

LT sl T abs 0 68k (sla JIS7 iy 0
LSl 4 arg b s plodl IMaged il 5l oslind
RIS Ll S 6 ST sy 5 ST Oloj e IS
¥l ot 4 iRl 4;ch1=.~¢¢;&|; S smen (52
Gl AT Aokl Gy A e Gla ST Sl sl
G I S O (g b A bl Ol g
St B s s s sl sy 5 Ol e
Tl e 2555 gLl Bl 5 a5 6 S sl I
B ESL Ay eagdee Uge 4 5 b hos s phis
Cos Cobus da IS Slis pjled Jl e A 20 S
4 0T b5 ogbte & 5 odd abs S 4 T A3,

Colan el Olge & Jh3s g ) e e

5- Mueller—Hinton

SMHIE (25 OBLE s S S b
(Goldani and Kamali, Solanaceae .,5
Tsudaetal.,) ol o5 S5 0T o p 5 2016)
o311 sl S (slyls olE ol Calena p6,1.(2004
LB r ol Sy 5 Bl Looles Dslis
s Js 4 ol& -l (Bombarely et al., 2016)
v (S5 s S plee g Shs 0o
DLS IS ge K55 Dl 55 Jue ol Ol e
Gerats and ) coul 4 & ) 5 4> 55 3590 Hlow 205
.(Gubitz et al., 2009 <Vandenbussche, 2005
Sadgisy Bl s Giluag Coanl 4 e 5 L
Coda b andlas oyl A tumefaciens dauls b bl olS
@3l s okt S g 2T (SH55k S
383 o 4 3B 5 OSUE Jasme Laljh 53 adigeiy s
b plol T

B 959 lge

295 ._slhui:“loﬁ
SFL ) Ol 5 culs” bz PH 9 £ (s
g AT (TN T

S o e L AL tUmefaciens s ;S o gl g
s Nonp 3 spmse JodS S 5
BT WAL by odd 385 1y 93 Olje 4 o seeder
b ) SIS D gy S Lame (gl iy el
Sty Jolb (e 28 Lo g5 F s oS
PH b 0mn Jon 57 b Lo B2 MS (T8 S
(A5, el k) V5 (S ) (s i) OV
Ope 2 WS Lase I gy odite & o olas
ST A p S 000 ST 5 Shee
(ol o 53 ply S5 59 ST 0156 4 086 s
b Bl S Lo el « (Jalilianetal., 2017)

Coke s o gondan a3 YA (o3 b 51 ST 53 Uat g5 yuunas

1- McFarland
2-MS
3-LB
4- MH



YOA

e 03linl 5 40 dﬁgﬁgj St 10K gl

S0 e ClIE a3 ety RaleT e 65 50 5T
T 5o OS5 g ST 86 als 55 5 2 55 0 8 e Vo
3l 31 ) 3l g LaarolS o eolizd badi g5 o135k
Yo i8S Lo 4y 4k s JSK55 S ) gate o g 0l o 4y
“olS b 5 35l (b s LS Jae O ge )98 L6 MS
ol Sl oI55k olian Aoy Juls Slis daar
oS oSt 03y 5568 b s shad asy b 5 ol
W a2y 2155 5 25k hess 85 S5 ) g 350
S b B s islesT s dloes 5 (sladge 6 b
¥ olen ChE Y s oS 3T sl £ lyls ol

ol ) ST

IS slaw/any (glyls cladsaiy ) sldwd) = lia doys
Veox(lag gal
sls/edd I3l adgedny slw) = oI55k ey
Voox(any glyls glad sl ;s s
Skl b o 9 4 25

s 5 a2 Excel 4l 5 besls (g3le osleT
ples > i plowl IMP 8 jijile 5 51 oslizal L aesls
LSD 0507 3l ol L lajlas 5Kk dmglin dla_jzole3T
Soslzal b 50 bayls gas (:l>ul Lo )3 0l g Cb.d)b
ik oy EXCE i3l 5

S g m

b 50 A tumefaciens (g5b Wby o956
oS B i 3 g HT (S9l> Lilicee S
Caltes S Lo 53 (6 SL Ay Ly &S sl Ol
L) sla S 5SS ()b 43 SIS b alia by
St b b E eoiS ase plas 53 OT 1 g ol Bl
Cowd Comluws g S5 645 0l 0L s ) IS8 e
il Sl 3 ST sl 1L e 5 s ST
L3y 4 Olomen asl Ad ) gl IS Colue 55 OT 51 s lal

)'”JASB;JTU@\e:\:«\:ldﬂ%l{:f&’:ﬁ\}l

sk el JuS 4 sy pote dla S dslowa A 03liz
b S fa e 4y el il
P S glosT
Bbigai ) cans” 9 (AU g0 4@

S e s Petunia hybrida o8 (gl ),
Ny Hs ST Sy bl es S S8 e
Mool a5 bk Gieler ool S
A osliel 4 gai sy Ol g 4 5 ok o T O slacS ),
4 Osnyn BB MS wl ST Laoa I 5leST ol ol
aslizal HET 23 s r;vw,tm;g,a (.,?w ol oa
5 A8 0l OV sl PH) ciS” Lo awind s
5 e a3 V) Glas b IS 51 55 LIS Jame e
Ol oS s o sl i Yo Sk ] )Y L2
sl gl ST )3 4B e 4l (gl I g
Oodo 4 g doys Ve gl 53 ddds ¥ oo ) a9 LIk
BNt A IR Y (e S JS s 53 i N
358 25 03 el e T LY lad sl (6580l Lol
Vb o Gl dadisaiy 5 LIS ) glate 4 S bl e
ol B8 Jlazns (695 5 45 S 3l o SN D L
Lo 4y s 355 45 8 OT 3LSI ST b s o3l 3
¥ dsbee Lhencs i Y oisledT opl g il Jame s
Sp 850t 20 s eb B8 s IS
o5 Ll 5 b iy BB 4 2S5l ey Wkgei 5 28 S
2dses St Hi il Sk celA s csle V8
L Jate o godon 53 YOV (Glad 9 46 5 0 2
2133k sl 9 P92 75769 Tk (Ao

1o 9o 31 65y adgl iS5l ol Y 058 51
5 HAs b g Sl Ol g 53 483 V1 ke 4
BA i )5 ¢S de ¥ (55l MS S bamo 4y oo
o s Jime NAA S 53 0 8 de /0 L ol o
oS e e Sy e 4 53 4 L3I
GBS F @ a5 b s eslind Caltes eSS o T
¢ 0 «Gambhiretal. 2017 Petrietal. 2007) i



Yod

VEY ol o o)l $8 il AE Sl s

Ady SNk il Seign ST 41
A.tumefaciens (s g5
)jbgéﬁpm)u\},«Szuowd';iuﬂat@u
Gb 23 F I F S STl 55 ST oS i3
b 4 S8 (555 ST H86) dals jles 3 s
3 oap0 iy ol S ST (SlaeSus Oyl 43 JoS
&Sﬂaow@ume»mé&)(xm@?@
T okt gac bl 5 eSS g 2T ¢l
HIF Ly Sl 3 g (Gl e sl Ly pde sl
Ao b oy gn 4 10T S35k eSS 5o 5T Clile
20 5T IS8 Sl Il e O gal 53 A3 pke
Ao p S Tl el Gy el
5 03505 Joo Cand Sy S S 5T S S T
A S s, RS At Wl b wles
Gl b oy ziy (S5 em ) ousl tumefaciens
0.8 ke Ver bl 55 A tumefaciens (ST s pue
S ol 0508l s 5 0onST6 g 655 5 ST 5
ol OT Sy gl ol g a o VA 5VAY (5
5> A tumefaciens ¢ S wa, SLlsil oo 4 &
S S ) OguSl b 5 oS s S g ST
35 1555 s 350 GBS g BT gl 4 o
Lol blis s e 5T Swlail jI sl
Oy, Ol )3 LS Laes 53 3 g0 oo sl
Bernier & Surette et al., 2006, ) ol o4& )| 55
Calien eSS g ST 36 imss s (Wiebke, 2017
5 O3S e WJiin e pmsbllS cplabin ol
aw B 0Ol 8T sy 3 (6,8 sl oS sl g e
55 )3 msp 3o MI s MH (TSB S Lo
ST 51 T ol s (Ratiu et al., 2019)
S GlaF g i &l « MALDI-TOF MS
b oslatad s To 9 S by o
Sy Ssled 3 S iy e BT )l

s apS ol oedle sy Oglie KUK L ey

2- Trypticasein Soy Broth

SUner KL S s IS S Sy pler
A oS S sl o iyl 1LY SE) il
3 s e 393 23 Sl e Olie o S L tUMefaCiens
O OTPH 5 S Lo 1 oy el Sy CiS
2 S ST el g ol & s 0l (58T Ay
el 42305 (6 7SL o IS iy Sl Ll g 5l
MS 8" Laome 5 i abeiia JoleST o5l b G
50385 usy 8L s wdlas sppe PH 5o p
BB it 58 Lo ol 3 STk &G g T
IS sl o i Bl |y (6 STL s Sl Sl
Lo )3 g4 b S Ao o Sl 5wl Ul
3L s g Sslss S 5y PH=7LMH 5 LB s
(ot Sl s (5 Y JS8) il s i Lo
AL Gl ghe by, » CiS bow oS i
5 Odd 4 CiS b & 51y Ol Escherichia coli
Kimand Kim, ) <l J08 56 Johe pd e L5,
S Sl sls OLis Ll Slados K5 (g g 31 (2017
4 Sl sl s PH & s 4 oSV (G5 50 5T 4 25
) Lepls Ve sl WD (il Sl oS (g)4b
o) b clapts Ve (oo 0T 5 b S 50T
SIPH 5 503506 F aPH 3 L5 sl 0y 8 Sl
Co o Sl Bl o WSS 50 2T ) (Gl 03 5utes
«sssl3T 55 (Houand Poole ,1971) wi \T 4 o
pliks &S go BT okl (Y0Y0) 0, Ken sBrouwers
GWpH L LB 5'MOPS (glariS” Ls 5 55 |,
Atad bl ol b sls SIF gy 355e il
LLB 5 MOPS 55 Lo 5 plibs &S AT
Aoyl Celw F-0 5 Celn ¥ s s 5 4 PH=VF
oo a5 b plidns &0 ST o0k PH (a5 b L

WZab el 8 L

1- (N-Morpholino)propane sulfonic acid
(MOPS)



¥

wpd oslaial 550 &”@T St 10K g3l

FAGY 5ok slacs STk pshte 2alS MH 3 TSB s’ MALDI- mls ob5)) S sraslodd (sla bbos
Wl s otaliio 5 &S g 5T 53 b e 3l Ly ol plrsl 053 4 03 0 (glad o i i 3 b 5| TOF MS
Lgy MO a8 Lases 3 ods S (glag STboojbys tssp Dy50 GBS g0 5T Ole I dalT mb b s

3 5 adalias (1 LS ST s CrleS s 5 O5eSl i

[y ok 4 03,0 sad s G o YL & (g5 4 Loy
b )y odd CiS G SL 6l bl b oaals

—e—1/2MS 5.7 —-—1/2MS 7 —i=—| B 5.7
—a—|B7 ——MH 5.7 —e—NMH 7
= 800
b
8 600
S g
$ ‘5400
28 o
T 200
S
(=]
2 0 A *— —l.
2 3 4
day
——1/2MS57 —8—1/2MS7 —&—LB5.7
—a—|B7 —a—MH 5.7 ——MH 7
8000
c
S
§ 800 - —
s+
'S 600 - —— —0
g
2400
o
2200
€
g o —— —
2 3 4
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Figure. 6. The effect of type and concentration of antibiotics on callus production of petunia leaf

explants.
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Table 1. The effect of antibiotics used on the regeneration characteristics of the explants. Means with
the same letters indicate no significant difference (P < 0.05).

Regenerated seedlings Regeneration

Callus formation

Concentration Antibiotic treatment

per explant (NO.) (%) (%) (mg/L)

a a a Control without
12.33 100 100 antibiotics
3.03%9 78P 100? 300
2.70%° 30¢ g5 500 cefepime
0.90™" 5° 92%® 700
3.13% 22% 92%® 300
0.80%" 10° 29° 500 cefotaxime
0.40" 7 85%® 700
7.87° 49% 100° 300
7.60° 75° 100° 500 ceftizoxime
3.53% 78° 100° 700
2.809°¢ 59 80" 300
4.46™ 39« 79° 500 ceftriaxone
1.80°" g 30° 700
6.53 55 100° 300
3.70% 78° 100% 500 coamoxiclav
4.00% 75° 100° 700
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Table 2. The effect of the antibiotics on the growth traits of seedlings. Means with the same letters
indicate no significant difference (P < 0.05).

Dry weight Leaf length Number of Root length Number of Concentration Antibiotic
(mg) (mm) leaves (mm) roots (mg/L) treatment
216.66°  16.66°  14.33® 29,00 31.33° Cogrnggi‘é"t'itg‘SOUt
103.11%"  16.66®  13.44%° 23.33%¢ 23.11%% 300
97.22%"  1388%  12.22*° 26.88¢ 20.22°" 500 cefepime
81.11" 18.44*  12.88*¢ 18.66° 21.88°" 700
179.11"  16.00®  13.22%° 37.44° 16,55 300
151.44%  14.00® 9.22° 7.22" 15.221 500 cefotaxime
94.44%" 9.00° 9.44° 1.44) 4.66" 700
179.66°  15.22%® 13.77%¢ 30.66% 30.88% 300
130.00°  14.11*®  10.77* 23.22°° 23.77° 500 ceftizoxime
153.00°®  15.66* 14.11%° 12.55%" 26.55%¢ 700
82.55" 15.88% 15.11% 18.88°™ 15.77" 300
114.66°  14.22% 1277 14.88"" 22.22°" 500 ceftriaxone
82.33"  13.66%°  11.88"° 12,339 20.88°" 700
184.00°  13.88%F 15.22% 20.44% 18.33% 300
174.88°¢ 1200  13.22%° 16.22"" 21.11°" 500 coamoxiclav
174.11°¢  18.44°  13.44%¢ 9.66" 9.66%" 700
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