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Tuyen trang ky sinh gay bénh c6n trung (Entomopathogemc nematodes — EPN) thudc hai
gidng Steinernema va Heterorhabditis hién dang rat dugc quan tdm trén thé gidi khéng chi do
kha nang phong trir sinh hoc sdu hai cia chung ma con tiém ning {mg dung trong y dugc cic
san phim trao dbi chét thir cdp cua vi khuin cong sinh (VKCS) véi chung (Xenorhabdus ¢
Steinernema va Photorhabdus & Heterorhabditis) (Webster et al., 1998). Nhiu nghién ciru da
chimg minh ring, cic hoat chét sinh ra trong qua trinh trao ddi chat clia cic chung/loai vi khudn
niy c6 kha nang khang sinh, khang ndm, ngin chin sy ting sinh cia té bao ung thu. Chinh vi
vdy cac chung/loai vi khudn Xenorhabdus/Photorhabdus hién 1a ngudn hgp chit tr nhién quan
trong dé nghién ctru cac loai thubc méi cho con ngudi (Webster ef al., 2002).

Tuyén tring ky sinh gy bénh cén tming ¢ Vi¢t Nam c6 tinh da dang kha cao. Hién nay,
khoang hon 40 chung EPN d4 dugc phén 14p tir cac ving sinh thai khéc nhau cua Viét Nam va
day ciing 1a nguon VKCS rét quan trong khéng chi & Viét Nam ma con dbi vdi thé gidi (Phan
Ké Long va cong su, 2003). Nghién ciru nay s& xac dinh cac hoat chét sinh ra tir qua trinh trao
déi chat cua vi khuén cdng sinh Xenorhabdus sp. voi Steinernema robustispiculum TN 21 (Phan
et al., 2005).

I. PHUONG PHAP NGHIEN CUU

Miu tuyén trung: Tuyén trung Steinernema robustispiculum TN21 dugc phén 13p tur dét
rumg ¢ Sa Som, Sa Thdy thuc diy nii Chu Mom Ray nam, tinh Kon Tum bing phuong phap
bay mbi (Bedding & Akhurst, 1975).

Phén lap vi khuin: Au trung cam nhim cua tuyén trung ky sinh gy bénh-cén trung sau khi
dugc ty trung bé mt béng streptomycin 5000 don v1/m1 trong 2-3 gid, s& chayén vao dia petri
® 9mm (500 4u tring trong 1 ml nudc cét) cing vdi gidy thdm Whatman # 1. Cho 5 4u tring
budm sap 1én Galleria mellonella vao dia, boc lai bang Parafilm dé ngén ngira sy bdc hoi nudce
va bao quan trong chd tdi & 25°C. Sau khi G. mellonella chét (24-48 gi0), tdy trung bé mat xac
cua G. mellonella bing cach dim vao cdn 96° trong vong tir 1-2 phut, dung 2 kep nhd, khé xé
rach 16p vo rdi dung que cay da tiét trung 14y mét chat dich co thé Galleria ciy l1én dia moi
truong Luria-Bertani (LB) gdm: 10g Trypton, 5g Yeast extract, 5g NaCl, 15g Agar, 0.025g
Bromothymol ‘Blue (BTB), 0.04g Triphenyltetrazolium chloride (TTC) va 1000ml nudc ct.
Boc kin dfa bang Parafilm va bao quan ¢ 30°C, 24-48 gio.

Nbin nudi vi khuén in-vitro: Chuyén 1 khudn lac tir dfa nuéi cdy vao 10ml mdi trudng LB
long trong binh tam gidc 250ml chira 25ml LB, l4c qua dém & 30°C, 280rpm. Sau d6 chuyén 1/3

thé tich trén sang binh tam gidc 3000ml c6 chira 600ml LB va 2% XAD-16 (Sigma) va lic 3
ngay ¢ nhiét 4o 30°C, 280rpm.
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Tach chiét va tinh sach hoat chit: Sau thoi gian trén, gan bo dung dich dé thu cac hat
XAD-16 va chuyén sang cbe thuy tinh 500ml. Cho 1an lugt 300, 200 va 100ml MeOH va lac 15
phit dé thu hoat chét. Loc iy dich MeOH, chuyén 200ul dich chiét sang Ono HPLC va dinh
tmh cac hoat chat dudi hé HPLC/MS & bude song 294nm, phan con lai lam kho bang hé [h0no
cAt thu hdi dung méi.

Tach phan doan san pham thu dugc bang séic ky cot s6 2, silicagel 60 va 300ml dung mai
lan luot nhu sau: Hexan, Chloroform, Chloroform : MeOH =99 : 1, Chloroform : MeOH = 9 :
|, Chloroform : MeOH = 8 : 2, Chloroform : MeOH = 7 : 3, Chloroform ‘MeOH =6 : 4
Chloroform : MeOH =1:1va MeOH. ’

Céc phan doan sau d6 dugc lam kho, hoa tan lai bing MeOH va dinh tinh bdng HPLC/MS.
Hop chat quan tim dugc tinh sach bang RP-HPLC, thay déi gradient MeOH tir 50- 95% trong
25 phut ¢ bude séng UV 254nm. San phdm thu duge duoc lam khé va kidm tra do tinh sach
bang HPLC/MS trude khi xac dinh cdu tric bang NMR.

Xdc dinh’ cAu tric héa hoc: CAu trac héa hoc cia cac hoat chét sau khi tinh sach dugc xac
dinh bang NMR( H 5S00MHz , BC 125 MHz) trén hé thong Bruker DRX 500 Spectrometer.

. KET QUA NGHIEN CI’IU

Chung vi khuén Xenorhabdus sp. cong sinh vé&i Steinernema robustispiculum TN 21 san sinh -
ra hgp cht khiong phan cuc nhung hép thu UV ¢ muc d6 cao<(hinh 1), Nhung dang tiéc ching
01 khong thu duge nhidu dé c6 thé x4c dinh dugce cAu tric hoa hoc cua hgp chat nay Tuy nhién,
ching tdi thu dugc 2,9mg cua mot hop chit phén cyc du dé tién hanh xac dinh cAu tric héa hoc.
Sir dung phuong phap NMR ('H 500 MHz va ’C 125 MHz), ching t5i c6 thé xac dinh day 1a
Diketopiperazine, ~ 3-(4- hydroxybenzyl) hexahydropyrrolo  [1,2-a]  pyrazine-1,4-dione.

Diketopiperazine nay giong véi 3-isopropylhexahydropyrrolo[1,2-ajpyrazine-1,4-dione di timg
dugc phan 14p tir san phim chuyén héa cua Photorhabdus (Bode thong tin riéng).

Bang |
* Dirliéu NMR caa 3-(4-hydroxybenzyl)hexahydro'pyrro‘lo[1,2-a]pyrazine-1,4-dione

Vitri | BC (125 MHz, DMSO-Dy) 'H (500 MHz, DMSO-D,)

1 165.5 (s) :

3 44.9 (1) 3.39 (m, 1H), 3.24 (dt, J = 11.6 Hz, 6.6 Hz, 1H)

4 222 (1) 1.70 (m, 2H)

5 28.2 (1) 1.98 (m, 1H), 1.38 (m, 1H)

6 58.8 (d) 4.04 (dd, J = 8,8 Hz, 7.6 Hz, 1H)

7 169.3 (s)

8 - 7.82 (s, 1H)

9 56.4 (d) 423 (brt, ] =4.7 Hz, 1H)

10 35.2 (t) 2.92 (m, 2H)

11 127.4 (s)

12 131.2 (d) 7.03 (m, 2H)

13 115.2 (d) 6.62 (m, 2H)

14 156.3 (s)
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3-(4-hydroxybenzyl)hexahydropyrrolo] 1 .2-a)pyrazine-1,4-dione

J
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Hinh 1: Phin tich chit tiét tir vi kbuin cfng sinh véi Steinernema robustispiculum TN 21 bing
HPLC/MS (trén) va HPLC/UV (dwéi): hgp chit khéng phin cwc (*) va3-(4-
hydroxybenzyl)hexahydropyrrolo[1,2-a]pyrazine-1,4-dione
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Hinh 2: Ciu triic ciia 3-(4-hydroxybenzyl)hexahydropyrrolo[1,2-a]pyrazine-1,4-dione

Diketopiperazine la cac peptide vong nhé nhét duge biét, théng thuong dugce sinh tong hop
tr cdc amino acid bai nhieu loai sinh v4t khac nhau ké ca dong vét c6 via va dugc coi la san
pham trao ddi chat thir cip hodc san phim phu ciia qua trinh phan tach peptide. Méc du 6 hai
con dudng sinh téng hep khac nhau (Lautru et al., 2002), nhung ching ciing ¢6 thé la san pham
tr qué trinh phan hiy protein. Diéu nay c6 thé dic biét ding khi proline mang céc dan xuét
gibng nhu proline c6 kha ning bé cong mach peptit tao didu kién d& hinh thanh cac hgp chét nay.

Ma4t trong nhitng dic tinh quan trong ctia Diketopiperazine 14 khé niang kim ham yéu 16 kich
hoat Plasminogen-1 (PAI-1) la nguyén nhin giy nén cc bénh vé& tim mach va qué trinh hinh
thanh ung thu (Folker et al., 2001; Wang et al., 2002; Brooks et al., 2004; Einholm et al., 2003).
Ngo?xi ra, cc Diketopiperazine con 6 kha ndng chéng ung thu, khang virus, khang nim, khdng
khuan va chong céc tac nhan 1am tang dudomg huyét (Martins & Carvalho, 2007).
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IIL KET LUAN

- Chung vi khuin Xenorhabdus sp. cOng sinh vdi Steinernema robustispiculum TN 21 san
sinh ra hop chét khéng phan cuc va hop chét phén cuc la 3-(4- hydroxybenzyl)hexahydropyrrolo[1 2-
a]pyrazine-1,4-diome

- LAn dau tién Diketopiperazine dugc phan 14p tir san phim trao ddi chat tha cap ctia Xenorhabdus.
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DIKETOPIPERAZINE FROM SECONDARY METABOLITES OF SYMBIOTIC
XENORHABDUS SP. BACTERIA OF
STEINERNEMA ROB USTISPICULUM TN21, IN VIETNAM

PHAN KE LONG, NGUYEN THI NHA, }IELGE B. BODE

SUMMARY

The symbiotic bacteria of Steinernema robustispiculum TN 21, Xenorhabdus sp. produced a
highly nonpolar but UV-active compound. Unfortunately, the corresponding ¢ 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 spectra (‘H 500 MHz v.. BC 125 MHz)
that allowed the determination of its structure as 3-(4-hydroxybenzyl)hexahy:lropyrrolo[1,2-
alpyrazine-1,4-dione. The same diketopiperazine as well as 3-isopropylhexahyc ropyrrolo[1,2-
a)pyrazine-1,4-dione have, since our first isolation from strain TN21, also ben found in a
Photorhabdus strain in the Bode group.
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