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Tuyin trimg ky sinh gay bfnh cdn trimg (Entomopathogenie nematodes - EPN) thuoc hai 
gidng Steinemema va Heterorhabditis hifn dang rat dugc quan tam tren the gidi khdng chi do 
khi ning phdng trir sinh hgc sau hai cua ehiing ma cdn tiem nang ung dyng trong y dugc cic 
sin pham frao ddi chat thii cip ciia vi khuin cdng sinh (VKCS) vdi chiing (Xenorhabdus a 
Steinemema vi Photorhabdus a Heterorhabditis) (Webster et al., 1998). Nhieu nghien cuu da 
chiing minh rang, cie boat chat sinh ra trong qui frinh trao ddi chit cua cie ehimg/Ioai vi khuan 
nay cd khi nang khang sinh, khing nam, ngan chan sy tang sinh cua te bao ung thu. Chinh vi 
viy cic chiing/loai vi khuan XenorhabdusIPhotorhabdus hifn la ngudn hgp chat ty nhien quan 
trgng de nghien ciiu cac loai thuoc mdi eho con ngudi (Webster et al., 2002). 

Tuyen trimg ky sinh gay bfnh edn trimg d Vift Nam cd tinh da dang kha cao. Hifn nay, 
khoang ban 40 ehiing EPN da dugc phan lap tir cic vimg sinh thii khic nhau ciia Vift Nam va 
day ciing la ngudn VKCS rat quan frgng khdng chi d Vift Nam ma edn doi vdi the gidi (Phan 
Ke Long va cgng sy, 2003). Nghien ciru nay se xic dinh cac boat chit sinh ra tir qui trinh trao 
ddi chat cua vi khuan cgng sir)h Xenorhabdus sp. vdi Steinemema robustispiculum TN 21 (Phan 
era/., 2005). 

I. PHUONG PHAP NGHIEN CUtJ 

Mau tuyen triing: Tuyin triing Steinemema robustispiculum TN21 dugc phan lap tir dat 
riing d Sa Son, Sa Thay thugc day mii Chu Mom Ray nam, tinh Kon Tum bing phucmg phip 
biy mdi (Bedding & Akhurst, 1975). 

Phan lap vi khuan: Au trimg cam nhiem cua tuyin triing ky sinh gay bfnh cdn triing sau khi 
dugc tiy trimg bi mit bing streptomycin 5000 dan vi/ml trong 2-3 gid, se ehuyin vao dTa pefri 
O 9mm (500 iu triing trong 1 ml nude cit) cimg vdi giay thim Whatman # 1. Cho 5 iu trimg 
budm sip Idn Galleria mellonella vio dTa, bgc lai bing Parafilm di ngan ngira sy bdc hai nude 
va bio quin trong eho tdi d 25°C. Sau khi G. mellonella chit (24-48 gid), tiy triing bi mat xic 
ciia G. mellonella bing eich dun vao cdn 96° trong vdng tir 1-2 phiit, diing 2 kep nhd, khe xe 
rich ldp vd rdi diing que cay da tift trimg liy mgt chut dich ca thi Galleria ciy len dTa mdi 
trudng Luria-Bertani (LB) gom: lOg Trypton, 5g Yeast exfract, 5g NaCl, 15g Agar, 0.025g 
Bromothymol Blue (BTB), 0.04g Triphenyltefrazolium chloride (TTC) va 1000ml nude cat. 
Bgc kin dTa bang Parafilm va bao quan d 30°C, 24-48 gid. 

Nhan nuoi vi khuan in-vitro: Chuyin 1 khuin lac tir dTa nudi ciy vao 10ml mdi trudng LB 
ldng trong binh tam giie 250ml chiia 25ml LB, lie qua demd 30°C, 280rpm. Sau dd ehuyin 1/3 
the tich tren sang buih tam giie 3000ml ed chira 600ml LB va 2% XAD-16 (Sigma) va lie 3 
ngiy d nhiet dg 30°C, 280rpm. 
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Tach chiet va tinh sach hoat chat: Sau thdi gian tren, gan bd dung dich di thu cic hat 
XAD-16 va chuyen sang cde thiiy tinh 500ml. Cho lan lugt 300, 200 va 100ml MeOH va lie 15 
phut de thu hoat chit. Lgc liy dich MeOH, chuyen 200pl dich chiit sang dng HPLC va dinh 
tinh cac boat chit dudi hf HPLC/MS d budc sdng 294nm, phan con lai lam khd bing he thino 
cat thu hoi dung mdi. ^r- • » 

Tach phan doan sin pham thu dugc bing sic ky cgt sd 2, silicagel 60 va 300ml dung mdi 
lan lugt nhu sau: Hexan, Chloroform, Chloroform : MeOH = 99 : 1, Chloroform : MeOH = 9 : 
1, Chloroform : MeOH = 8 : 2 , Chloroform : MeOH = 7 : 3 , Chloroform : MeOH = 6 : 4 
Chloroform : MeOH = 1 : 1 vi MeOH. 

Cie phin doan sau dd dugc lam khd, hda tan lai bing MeOH vi djnh tinh bing HPLC/MS. 
Hgp chat quan tam dugc tinh sach bing RP-HPLC, thay ddi gradient MeOH tir 50-95% frong 
25 phut d bude sdng UV 254nm. San pham thu dugc dugc lam khd va kiim tra do tinh sach 
bing HPLC/MS trudc khi xic dinh ciu true bing NMR. 

Xac djnh'cau true hoa hgc: Cau triic hda hgc ciia cie boat chit-sau khi tinh sach dugc xic 
djnh bing NMR ( ' H 500MHz , '̂ C 125 MHz) fren hf thong Bruker DRX 500 Spectrometer. 

IL KET QUA NGHIEN ClTU 

Chiing vi khuan Xenorhabdus sp. cdng sinh vdi Steinemema robustispiculum TN 21 sin sinh 
ra hgp chit khdng phin eye nhung hap thu UV d mire dg eao^hinh 1). Nhung ding tiec ehiing 
toi khdng thu dugc nhieu de cd the xic dinh dugc ciu true hda hgc ciia hgp chit nay. Tuy nhien, 
chiing toi thu dugc 2,9mg cua mgt hgp chat phin cyc dii de tien h'anh xic dinh ciu true hda hgc. 
Sir dung phucmg phip NMR ( ' H 500 MHz va '•'C 125 MHz), chung tdi cd thi xic dinh day la 
Diketopiperazine, 3-(4-hydroxybenzyl) hexahydropyrrolo [I,2-i3] pyrazine-l,4-dione. 
Diketopiperazine nay gidng vdi 3-isopropyIhexahydropyrrolo[I,2-a]pyrazine-I,4-dione da timg 
dugc phin lap tir sin phim chuyen hda eiia Photorhabdus (Bode thdng tin rieng). 

Bdng I 

' Dir lifu NMR cua 3-(4-hydroxybenzyl)hexahydropyrroIo[l,2-a]pyrazine-l,4-dione 
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3-(4-hydroxybenzyl)hexah/dropyrrolo{1,2-a]pyra2ine-1.4-dione 

O 
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Hinh 1: Phan tich chat tiet tir vi khuan cf ng sinh voi Steinemema robustispiculum TN 21 bang 
HPLC/MS (tren) va HPLC/UV (duo-i): h9p chat khong phan cue (*) va 3-(4-

hydroxybenzyl)hexahydropyrroIo[l,2-a]pyrazine-l,4-dione 

2 3 

•.AJ 
O 

Hinh 2: Cau true cua 3-(4-hydroxybenzyl)hexahydropyrroIo[l,2-a]pyrazine-l,4-dione 

Diketopiperazine la eic peptide vdng nhd nhit dugc biit, thdng thudng dugc sinh tdng hgp 
tir cac amino acid bdi nhieu loai sinh vat khac nhau ki ei dgng vat ed vii vi dugc eoi la san 
pham trao ddi chat thii cap hoac sin phim phu eiia qui trinh phan tich peptide. Mae dii cd hai 
con dudng sinh tong hgp khie nhau (Lautru et al., 2002), nhung ehiing cung cd thi la sin phSm 
tir qua trinh phan buy protein. Dieu nay cd thi dac bift dung khi proline mang cie dan xuat 
gidng nhu proline ed kha nang be cong mach peptit tao diiu kifn di hinh thanh eic hgp chit nay. 

Mgt trong nhirng dac tinh quan trgng cua Diketopiperazine la kha nang kim ham yiu td kich 
hoat Plasminogen-1 (PAI-1) li nguyen nhan gay nen cac bfnh vi tim mach va qui frinh hinh 
thanh ung thu (Folker et al., 2001; Wang et al, 2002; Brooks et al, 2004; Einholm et al., 2003). 
Ngoai ra, eic Diketopiperazine cdn cd kha nang chdng ung thu, khing virus, khing nim, khang 
khuin va chong cie tie nhan lam tang dudng huyit (Martins & Carvalho, 2007). 
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IlL KET LUAN 

- Chiing vi khuan Xenorhabdus sp. cgng sinh vdi Steinemema robustispiculum TN 21 sin 
sinh ra hgp chat khdng phan cyc va hgp chat phan eye la 3-(4-hydroxybenzyl)hexahydropyrrolo[ 1,2-
a]pyrazine-1,4-dione -̂  - . . 

- Lan dau tien Diketopiperazine dugc phan lap tir sin pham trao ddi chit thiir cip ciia Xenorhabdus. 
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DIKETOPIPERAZINE FROM SECONDARY METABOLITES OI SYMBIOTIC 
XENORHABDUS SP. BACTERIA OF 

STEINERNEMA ROBUSTISPICULUMTN21, IN VIETN AM 

. -: - PHAN KE LONG, NGUYEN THI NHA, HELGE B. BODE 

SUMMARY 

The symbiotic bacteria of Steinemema robustispiculum TN 2\, Xenorhabdu s sp. produced a 
highly nonpolar but UV-aetive compound. Unfortunately, the corresponding c ompound could 
not be produced in large scale culture anymore, but we were able to isolate 2.) mg of a polar 
compound. We were able to determine a full set of NMR specfra ( 'H 500 MHz v.. '̂ C 125 MHz) 
that allowed the determmation of its structure as 3-(4-hydroxybenzyl)hexahylropyrrolo[l,2-
a]pyrazine-l,4-dione. The same diketopiperazine as well as 3-isopropylhexahyc ropyrrolo[l,2-
a]pyrazine-I,4-dione have, since our first isolation from strain TN21, also bê -n found in a 
Photorhabdus strain in the Bode group. 
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