nmsnadaugnalaulds GTPase
lunaa ANAaDIUDIRITE LSS FisZ

o Y~ 'y a
LND L UAITAN UL L ATILS S

4 a

UNERNLTUY TANSLTY

Q
L a

WEgNng aU1Na

L]

=

TasamsiiAr it udiunilarasnisAnaINuangns

U namAansUUTIR
[ % o

AMSLNATANEAS NUIINYIRLNUAR
N.A. 2552



In vitro GTPase activity assay of FtsZ inhibitors

as antibacterial agents

Mister Somboon Chudmaroeng

Mister Sumitr Leevanichchakhul

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILMENT
OF THE REQUIREMENTS FOR
THE BACHELOR DEGREE OF SCIENCE IN PHARMACY
FACULTY OF PHARMACY
MAHIDOL UNIVERSITY



TAgIN1TNLAL
1329 NFNAFAUNELaU LD GTPase TUNAaANARDY

ABIR15ELES FtsZ Ina ldiduansmununiiss

(9.nE0d DeRUEINE)

ANAN3ENLTNEN

(m.@@iqﬁﬂinﬁmmq@)

ANA7ELTN 1T

(9.30W0 YNAN9)

ANANIELTN TN



UNARNED
nmsnadaugnalauldl GTPase lunaannaanad

v & = ¥ 2 o a
ARIFNTeIUEY FtsZ LW’ﬂlﬁLﬂuﬂqﬁﬂquLLuﬂﬂtﬁﬂ

anyInd AN, AT AN

ol . & a o & '3 = al
anAsENUTnmT | nowal AITUGINGE*, AfNA Uszineauntna*, T ypanie
* NIARTNATIINEN AMEINATANARS NUINedunTing
AR N ATINADE ANSNATANARNT NUANENRLNTAA

AdIATY : FtsZ, GTPase, curcumin, berberine, &N35NULLATIEE, NFULNITAR

ImqmiﬁLm:rﬁﬁd”mqﬂi:mﬁLﬁ'@mmquﬁfmmm@ curcumin WAy berberine Tu
nstfudaenlad GTPase vo4liad FisZ ssnilusia GTP hydrolysis cycle RuLATIGe1d
lun198519 Z ring Lﬁ@ﬁm%zjmxmummﬂﬁq @Wﬂﬂ’]iﬁ/]ﬁ@’ﬂqu‘éVU&GL%@LLUﬂﬁG‘EI&TQEI
3% disc diffusion method A agar dilution method ﬁUL%ﬂ Escherichia coli ATCC 25922
WA Bacillus subtilis ATCC 6633 W17 curcumin Uaz berberine lsigws: fudainseidans
2 L%@ (minimum inhibitory concentration (MIC) 424 curcumin # E. coli WAz B. subtilis i
AN 2.4 mg/ml WU uaz MIC 284 berberine fia E. coli uae B. subtilis N1 2.4 uag 0.48
mg/ml  MINATFL) LL@zLﬁ@ﬁﬂﬂmmmum@m’@mmu’qﬁq‘tmﬂ@ﬁﬂwm:mqﬁmgmﬁmmmm
E. coil @1e1iug JE 6617 WU FauuATi Befntssieilugnefianndiuuann aunaniild
WNSUNALENT BauAAIRaANNANANIaTesENT IS aNsULNE e ILUATI B anntiy
msaialisiiu Fisz anidle E. coli aneug JE 6617 witerlnagewm GTPase
activity memmmuqmﬁum@ﬁugﬂL@Lﬂﬁjﬂ GTPase 1939 curcumin LAY berberine Tmﬂ@m
qnU3uNnd phosphate ‘ﬁlgmj@mﬂ@i@ﬂmuﬁqmﬂv‘hﬂfﬁ?mﬁu GTP WudnansaaesTiln
mm@nﬁu{% GTPase 184l1siu FtsZ l6lael median inhibitory concentration (IC,,) U84
curcumin WA berberine iy 0.05 WAz 0.06 mcg/mL ATNANAL

ANHANIANENIATINNSTLAFINGINLIME curcumin LAY berberine FiA9NN

| a ° = A a A ao o o o = | '
uq@uslﬂquuqﬂqﬁﬂﬂqLWNLﬂN LW@QQELL@ZWC’NH’]Lﬂu%l’]m’]uﬂ‘@ﬂjwsl,ﬁﬂlu@uqﬁmﬁl'ﬂiﬂ



Abstract
In vitro GTPase activity assay of FtsZ inhibitors
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The aim of this special project is to assay the GTPase inhibitory activity of
curcumin and berberine toward FtsZ protein, which is essential for the initial step of
bacterial cell division. First both compounds were tested for their antibacterial activity
against Escherichia coli ATCC 25922 and Bacillus subtilis ATCC 6633 by disc diffusion
and agar dilution method. The results showed minimum inhibitory concentration (MIC) of
curcumin was 2.4 mg/ml for both bacteria. While MIC of berberine against E. coli and
B. subtilis were 2.4 and 0.48 mg/ml respectively. These compounds were subsequently
tested for their effect on the morphology of E. coli JE6617. The results showed
morphology of E. coli was altered, form long filament, by both compounds. The length
and number of bacteria filamentous was time dependent manner. After that, the FisZ
protein was extracted from E. coli JE 6617 and used as GTPase enzyme for testing
GTPase inhibitory activity of curcumin and berberine. The mean inhibitory concentration
(IC,,) of curcumin and berberine was 0.05 ua¥ 0.06 mcg/mL respectively.

In conclusion, the results of this special project show that curcumin and
berberine are intensive substances to be further studies in order to develop as new

generation of antimicrobial agents





