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Nhém tuyén trung ky sinh gdy bénh con
trung (epn) giong  Steinernema va
Heterorhabditis kha da dang v6i hon 50 loai va
moi loai c6 nhiéu ching khic nhau véi dac
trung sinh hoc va kha nang phong trir sdu hai
cta ching cling rit khac nhau. Viéc bao quan
cac chiing tuyén tring epn cé y nghia 16n trong
viéc cung cap nguodn vat lieu ban dau cho san
xudt thudc sinh hoc tuyén trung. Ngoai ra, viéc
bao quan céac chung epn con phuc vu cho Viec
nghlen ctu, tuyén chon theo phuong phap c
dién hoac bang k¥ thuat chuyén gien dé tao nén
cac ching méi c6 kha nang phong trir sau hai t6t
hon. Tuy nhién, mot vai nghién ctu da cho thay,
viéc duy tri cdc ching epn bang phuong phap
nhan nuoi nhiéu lan tuyén trung epn trén 4u
trung buém sdp 16n (Galleria mellonella) c6 thé
lam mat hoac lam giam doc luc cta ching va
dan dén giam kha nang phong trir sau hai
[13, 15, 17]. Vi vay, viéc lua chon va cai thién
phuong phdp bao quan cic chiung epn tu nhién
nhu 12 nguén vat liéu di truyén epn luon ¢6 y
nghia quyét dinh.

Béo quan dong lanh epn trong nito 16ng dugc
coi nhu su lua chon ding din dé bao quéan lau dai
epn ma van c¢6 thé gilt dugc doc luc cha ching
[17]. Tuy nhién, viéc bdo quan dong lanh tuyén
tring epn trong nito 16ng cling hoan toan khong
don gian, vi ty 1& song sét va doc luc cua tuyén
triing sau bao quan rat khac nhau, phu thudc vao
nhiéu yéu t6 khac nhau nhu nguén goc cac ching
epn, quy trinh xur 1y epn trong dung dich bao vé
dong lanh truée khi dua vao dong lanh, quy trinh
diéu chinh do lam lanh cting nhu néng do epn va
quy trinh tan dong [8, 16].

Pa c6 mot s6 nghién ciu cai ti€n quy trinh
bao quan dong lanh epn trong nito 16ng cho két

qua kha t6t véi mic do song sét kha cao va doc
t6 hau nhu dugc duy tri sau bao quan lanh
[1, 3, 8]. Tuy nhién, hau hét cic nghién citu trén
day dugc tién hanh do6i v6i cac ching epn c6
ngudn goc tir viing 6n ddi, con cac thong tin véi
tuyén trung epn tr viing nhiét déi hau nhu chua
c6. Muc tiéu nghién cttu cta ching toi la xac
dinh anh hudng ctia néng do glycerol doi véi
qua trinh x{r ly bao quan lanh va hiéu qua song
s6t cua cac ching tuyén trung epn phan lap ti
Viét Nam, noi c6 diéu kién khi hau nhiét déi va
can nhiét déi.

I. PHUONG PHAP NGHIEN CUU

Nguon tuyén trung epn stt dung cho thi
nghiém la cdc ching tuyén trung ban dia
Steinernema va Heterorhabditis phan lap tu
Viét Nam, bao gom 38 ching, trong d6 c6 26
chung Steinernema va 12 chung Hetero-
rhabditis. Cac chung nay dugc thu thap tir nam
1997 dén 2002 va di trai qua nhiéu lan nhan
nuoi duy tri trén du trung budém sap 16n trudce
khi str dung cho thi nghiém bao quan dong lanh
béng nito 1ong. Tuyén trung dugc nhan nudi in
vivo trén au trung budm sap 16n va au trung cam
nhiém (IJs) dugc bao quan & 12°C theo quy trinh
ctia Kaya & Stock (1997).

Thi nghiém ddnh gid dnh hudng ciia nong do
Glycerol dén su song sét cia tuyén trung: dugc
tién hanh theo mo ta cta Curran va cs. (1992):
100 ml dung dich chua IJs dugc loc qua gidy loc
Whatman Nol bang may hit chan khong dé loai
bo nude. IJs ndm trén gidy loc dugc nhing vao
dia petri (duong kinh 60 mm) chia dung dich
15% va 30% glycerol va ringer ty 1& 1: 1 cho 2
chung dai dién la Steinernema DL23 va
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Heterorhabditis BY. Sau 48 va 72 gio 1ay 1 ml
dung dich tuyén trung pha loang 100 lan va
chuyén sang khay dém dé kiém tra s6 luong
tuyén trung IJs song va chét duéi kinh hién vi
soi noi.

Thir nghiém xdc dinh su song sét cua tuyén
tring sau bdo qudn dong lanh: trén co s cac thi
nghiém dugc tién hanh theo quy trinh cla
Curran va cs. (1992) va Nurgent va cs. (1996)
cho thdy nong do glycerol theo quy trinh trén la
quéa cao va khong phu hgp véi cic chung epn
nhiét déi, ching toi da cai tién giam nong do

glycerol con 10% d6i vG6i cac chlng
Steinernema va 7,5% glycerol doi véi
Heterorhabditis.

Céac khau xtr 1y tuyén trung epn ti€p theo
dugc tién hanh theo quy trinh cta Curran va cs.
(1992) va Nurgent va cs. (1996). Sau 72 gio
ngam U do6i véi cac chung Steinernema va 168
gio doi voi cac chliing Heterorhabditis epn dugc
loc qua mdy hit chan khong, sau dé cho vao
methanol 70% da dugc lam lanh (khoang -10°C)
trong 10 phut, sau d6 epn dugc loc qua mdy hit
chan khong trong khi ti€p tuc duoc gioi rlira bang
methanol 70% da dugc lam lanh. Gidy loc chita
1Js dugc cuon lai va dat vao ong typ chuyén dung
cho bao quan dong lanh. Cic typ nay da duoc
lam lanh san & -5°C trong dung dich mu6i NaCl.
Cac ong typ nay dugc ghi s0, tén ching va xép
trong mot hop chuyén dung dé giit lanh 16i dat
nhanh ca hop vao binh nito 16ng. Sau 72 gio bao
quan lanh, dua hop tit binh nito 1déng ra, 14y
nhanh céc 6ng typ chita epn va lam tan lanh bang
cach d6 1,5 ml dung dich ringer (chudn bi dung
dich ringer theo Kaya & Stock, 1997, nhung su
dung NaHCO; thay cho NaH,COs) vao ong typ
¢6 chita epn, 30 phiit & nhiét do phong, sau d6 d6
nhanh dung dich ringer c¢6 chtta tuyén trung ra
dia petri dé kiém tra dudi kinh hién vi soi ndi.
Tuyén trung con song dugc xac dinh trén co s&
chiing con chuyén dong khi cham kim nhon vao
ching. Ty 1& song t6i wu trong cdc thi nghiém so
bd dugc xac dinh 1a s6 trung binh (mean) va cong
trir sai s chudn (sd).

Thir nghiém xdc dinh déc lyc cua 1Js sau
bdo qudn dong lanh: duoc tién hanh dé x4c dinh
doc luc ctia epn sau khi bao quan lanh. M6i thir
nghiém st dung 10 &u trung budém sip 16n
(Galleria mellonella = GM) dit trong 1 dia petri
duong kinh 60 mm c6 san gidy loc va cho gay
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nhiém 150 IJs trong 1 ml nuéc (khoang 15
IJs/sau). Thi nghiém duoc 14p lai 6 lan do6i véi
moi cong thiic thi nghiém va toan bo thi nghiém
dugc 1ap lai 3 1an. Nhiét do thi nghiém & 25°C.
Ty 1é sau chét dugc kiém tra qua 24, 48 va 72
i sau khi nhiém epn.

Thong ké s6 lieu: két qua thi nghiém duge
so sanh theo ANOVA va Student - Newman -
Keuls test (SAS Institute, Inc, Cary, NC). Ty 1é&
sau chét tir thit nghiém doc luc cla epn dugc
phan tich véi t-test.

IL. KET QUA VA THAO LUAN

1. Anh huéng ctia néng do glycerol

Két qua thi nghiém ban dau cta ching toi &
cac nong do glycerol 15% va 30% doi véi 2
chung epn dai dién cho 2 giong la Steinernema
DL23 va Heterorhabditid BY déu cho thdy nong
do glycerol va thoi gian xur 1y tuyén trung (thoi
gian 1) trong glycerol c6 anh hudng ro rét dén ty
1é song cua tuyén trung. Trong 2 yé€u t6 nay thi
néng do glycerol ¢6 anh hudng rd rét nhat. O
cung thoi gian xtt 1y sau 48 gio, & cac cong thic
xu 1y nong do glycerol 20 va 30% ty 1é tuyén
trung Steinernema DL23 giam 46 dén 75% so
v6i 6 nong do 10%, tuong tu Heterorhabditid
BY ty 1é song & cac nong do 15 va 30% ciing
giam tr 43 dén 64% so v6i ty 1é nay & nong do
7,5% (bang 1).

So v6i thi nghiém ctia Curran va cs. (1992),
Nugent va cs. (1996) va Popiel & Vasquez
(2002) thi két qua thi nghiém ti€n hanh trén
tuyén trung Viét Nam cua ching toi nhu trén la
kha khac biét: trong khi cac thi nghiém cuta céac
tic gia trén déu st dung 2 nong do 15 va 30%
cho két qua kha tot véi ty 1€ song cta hiu hét
cdc ching tuyén trung va ty 1é song trung binh
kha cao (58% doi véi Steinernema va 51% doi
v6i Heterorhabditis), trong khi trong thi nghiém
clia ching t6i trén 2 chiing tuyén trung ban dia &
2 nong do tuong duong sau 72 gid thi ty 1& song
cta epn déu dudi 50%. Két qua nay 1a kha thap
so vGi két qua cua cac tac gia trén. Trong khi d6
céc thi nghiém vé6i nong do glycerol thap lai cho
két qua tuong doi tot, diac biét ty 1é song cta
chling Steinernema DL23 cao t6i 85-91%, trong
khi ty 1&¢ nay & chung Heterorhabditis BY sau
48 it kha cao (gan 94%), nhung sau 72 gio
giam xudng dot ngot con 44,1%.



Bdng 1

Anh hudng nong do glycerol va thoi gian xir 1y dén ty 1é song ciia tuyén trang

Thoi gian XL Steinernema D123 Heterorhabditis BY

Néng do XL 10% 20% 30% 7.5% 15% 30%
Sau 48 gio 91,5+2,6 | 49,8+34 | 245+24 | 939+57 | 586+4 | 342+42
Sau 72 gio 85,7+2,0 | 364+29 | 188+3,1 | 44,1+134 | 263+3,7 | 16,627

Tir két qua thi nghiém trén day da cho phép
diéu chinh giam noéng do glycerol xudng thap
toi uu 1a 10% d6i véi cac chung Steinernema va
7,5% doi voi cdc chung Heterorhabditis dé xit
1y tuyén trung trude khi bdo quan dong lanh.

Quan sat tuyén trung IJs qua xt 1y Glycerol-
Ringer cho thdy hau hét tuyén trung epn chét
trong qua trinh xt 1y 1a do tdc dung cta chét
glycerol tao thanh dang tinh thé noi bao trong co
thé tuyén trung, trong khi theo Curran va cs.
(1992) va Popiel & Vasquez (2002) thi chit
Glycerol chinh 1a chat c6 thé lam giam thi€u su
hinh thanh tinh thé noi bao. Nhu vay, van dé &
day 1a ngoai nong do Glycerol thi ndong do tuyén
tring trong qué trinh xt ly cling dong vai tro
trong viéc tao thanh tinh thé noi bao trong co thé
tuyén trung. V& ban chét, dung dich Glycerol-
Ringer c6 tic dung gidp tuyén tring chuyén dan
sang trang thai dong lanh ma khong bi tén
thuong do moi trudng nuéc dong lanh tao ra. Vi
vy, tinh thé noi bao hinh thanh trong co thé
tuyén tring nhiéu hay it chinh 1a biéu hién cho
thdy mic do tuyén triing ¢6 ton thuong nhiéu hay
it va tuyén trung c6 thé ton tai dugc hay khong.

2. Kha nang song cua tuyén trung sau bao
quan dong lanh

Téng s6 38 chlng epn cua Viét Nam dugc
xtr Iy dé bao quan dong lanh trong nito 16ng thi
chi ¢6 7 chung la s6ng s6t sau bao quan dong
lanh, trong d6 c¢6 5 ching S-TS2, S-TX1, H-
CP6, H-CP16 va H-MP11 c6 ty 1é sdng s6t cao

tr 70-95%, trong khi ty 1& song clia 2 chung
S-TG10 va S-XT thap duoi 50% (bang 2). Nhu
vay, €6 t6i 29 ching khong thé song sot sau khi
bdo quan dong lanh, trong s6 nay cé 22 ching

Steinernema la S-BM12, S-CP13, S-CP14,
S-DL13, S-DL21, S-DL23, S-HS2, S-NH7,
S-TD16, S-BC, S-CP12, S-DL9, S-DL14,

S-DL16, S-DL20, S-MP9 S-MP9, S-TK10,
S-TN10, S-TN24, S-TN53 va S-TS10. C6 8 trén
12 chung Heterorhabditis khong song sot sau
bao quan dong lanh 1a H-BB9, H-BY, H-CPS,
H-HS5, H-NT3, H-QB3, H-TN48 va H-PP6.
Diéu déng luu y tat ca cdc chung nay déu c6 ty
1¢ song sot kha cao sau khau xtr Iy ngam u trong
dung dich Glycerol - Ringer tiic 1a truée khi dua
vao xu ly dong lanh trong nito long. Nhu vay cé
thé khiang dinh 1a khau x{t ly dong lanh trong
nito 16ng va khau tan dong da cé anh hudng
quan trong dén kha nang séng sét clia cac chling
tuyén tring nay.

Vén dé 1a tai sao trong cing mot diéu kién
xt 1y thi mot s6 it chiing ¢6 kha nang song sot,
tham chi song véi ty 1& kha cao, trong khi dé
nhiéu ching lai khong séng duoc sau khi dong
lanh. Dé tim cau tra 15i cho van dé nay cin ti€p
tuc cédc thir nghiém ti€p theo nham lam sdng to
mot s6 yéu t6 c6 thé anh hudng dén kha nang
song sot cua epn, trong d6 cé yéu t6 nong do
epn khi tan dong. Ngoai ra, dé xac dinh diéu
kién bao quan t6i wu can ti€n hanh riéng ré cho
ting chling hoac tiing nhém ching epn ¢6 dac
diém sinh hoc, phan b6 dia 1y gan nhu nhau.

Bdng 2

Ty lé song cta cac tuyén trung epn sau dong lanh

STT EPN isolates Nong do glycerol (%) Ty lé song sau dong lanh (%)

1 S-TG10 10 501,8

2 S-XT 10 4591139
3 S-TS2 10 70,4 13,7
4 S-TX1 10 95,0013,2
5 H-CP6 7,5 81,50 4,5
6 H-CP16 7,5 95,0133
7 H-MP11 7,5 95,2114,5
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3. Poc luc cua 1Js sau bao quan lanh

Trong s6 6 chung epn song s6t qua bao
quan dong lanh dugc sir dung dé xac dinh doc t6
cta ching trén du trung ngai sap G. mellonella
cho thdy ca 6 chung nay déu duy tri dugc doc td
sau dong lanh. Ty 1¢ chét cuia du tring ngai sap
16n sau 72 gio phoi nhiém véi IJs (nong do 150

IJs/ml) 1a kha cao (bang 2). Dac biét, két qua
thr nghiém so sdnh gitta nguon IJs qua dong
lanh va nguon IJs khong qua dong lanh ciing
cho thay khong c6 su sai khac rd rang vé doc
luc cua cdc chung epn thi nghiém véi 1Js qua
bao quan lanh va IJs d6i ching (khong qua bao
quan lanh).

Bdng 3

Ty 1é chét cia GM gay nhiém bdéi cac ching epn sau bao quan dong lanh trong nito 10ng

STT EPN | Nong do Ty lé chét cia GM Ty lé chét cuia GM (Poi chiing)

isolates | IJs/ml 24 gio 48 gio 72 gio 24 gio 48 gio 72 gio

3 | STS2 150 364 [ 60,2 [J 764 [ 38,501 62,1 [ 78,11
2,8 33 2,8 2,1 2,6 2,5

4 | STX1 150 35,101 654 [] 85,0 [J 349 1] 61,7 ] 87,211
3,0 35 4,1 2,7 2,8 38

5 | SXT 150 29,7 1] 65,0 [J 78,5 ] 32411 67,5 ] 80,4 [J
24 2,7 32 29 32 3,6

6 | H-CPo 150 30,3 01 51901 82,511 25,1 [J 594 (] 78,711
2,5 3.8 2,5 32 24 32

7 | H-CP16 150 29,70 62,1 [ 759 U 36,2 [ 644 [ 76,0 L
3,6 33 2,7 2,7 3,0 24

8 | H-MP11 150 259 01 65,2 [ 85,8 I 3030 63,8 LI 83,51
3,7 5,5 3,6 2,5 2,3 29

4. Thao luan

Céc nghién cttu ctia Curan va cs. (1992),
Nugent va cs. (1996) da ching minh kha nang
song s6t cua cac loai, chung epn khac nhau sau
bao quan dong lanh phu thudc vao thoi gian u
lanh trude, toc do tan lanh va chlng loai va
nong do cua cic chat chong dong dugc sir dung.

Nghién cttu méi day cta Bai va cs., 2004
cho thdly ty 1é song sét cta IJs sau bao quan
trong nito 16ng khong chi dua vao nong do
Glycerol nhung con phu thuoc 16n vao nong do
IJs trong Glycerol trudc khi bao quan va ciling
phu thudc vao nong do cua ching trong dung
dich Ringer tai thoi gian tan dong sau thoi gian
bao quan. Trong thi nghiém cta chiing toi, nong
do IJs 1a 12.000 IJs/ml duoc coi 1a ndong do toi
uu khi xtr ly trong hon hop Glycerol-Ringer.
Anh hudng ctia ndng do IJs trong qud trinh xir
1y G trong cac dung dich chong dong (Glycerol
va Ringer) truGc khi dong lanh bang nito 10ng
va nong do IJs trong dung dich Ringer ciling nhu
thoi gian tan dong dén ty 1¢ song cta IJs sau bao
16

quan dong lanh bang nito 1ong da dugc cai tién
thay d6i vé nong do so v6i Bai va cs. (2004)
nhung khong thu dugc két qua nhu thi nghiém
ctia Bai va cs. (2004) hay né6i ding hon la chi
thu dugc két qua mot s6 ching ma thoi. C6 thé
gia dinh vé nguyén nhan tang ty 1& song cua IJs
sau bao quan dong lanh & mot s6 cong thic thi
nghiém véi néng do cao hon cé thé do tang
nong do chung cua cdc chat chong dong tu
nhién (nhu Lipids, Trehalose hoac Glycerol)
trong 6ng typ dong, trong d6 1Js phan tng véi
hén hop Glycerol-Ringer bang cach san sinh ra
Trehalose va Glycerol nhu la cdc chat bao vé va
doi phé véi su thay doi nhiét do hodc cdc stress
moi trudng khac. Tuy nhién mot khi nong do 1Js
qud cao c6 thé lam giam ty 1é song cta IJs c6
thé do hiéu dng gidm oxy huyét (Jagdale va
Grewal, 2003; Qiu va Bedding, 2002).

Trudc cac nghién ctru bao quan dong lanh
cta epn cta Bai va cs. (2004) khong c6 thong
tin ndo vé moi quan hé gitta nong do tuyén trung
dén su sOng sau bao quan. Mot sO tic gia nhu



Popiel, Vasquez (1991) va Nugent va cs. (1996)
da st dung néng do 5000 va 2,5 x 10° IJs/ml,
con trong nghién ctu cta Curran va cs. (1992)
thi khong néi rd nong do nay. Trong ca 3 nghién
ctu trén cting khong dé cap ro rang vé néng do
IJs st dung trong qué trinh tan dong. Vi vay,
kho d€ so sdnh mai tuong quan gitta néng do véi
ty 1& song trong thi nghiém nay. Tuy nhién, qua
cic nghién ctu nay ciing c6 thé nhan thdy ring
mot s6 dan liéu sai khac vé ty 1é song trong céac
nghién ctu trude day c6 thé do thay déi vé nong
do 1Js trong bao quan dong lanh.

Bao quan dong lanh tuyén trung epn thuc
chat 1a nhitng k§ thuat dé duy tri nguén gen clia
chiing phuc vu cho ca 2 muc dich 1a nghién ctu
va thuong mai. Nghién cttu nay da minh ching
ngoai nong do 1Js t6i uvu, thi nong do Glycerol
st dung dé xtr ly IJs trudc khi dong lanh c6 anh
hudng t6i han dén ty 1& song sét cua 1Js sau
dong lanh. Hy vong ring, két qua nghién ctu
cua ching toi trén day 1a co s& budc ddu dé cai
tién va hoan thién quy trinh bao quan dong lanh
cho cac ching epn cua Viét Nam néi riéng va
epn vung nhiét déi néi chung.
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INFLUENCE OF GLYCEROL CONCENTRATION ON SURVIVAL OF
ENTOMOPATHOGENIC NEMATODES THROUGH CRYOPRESERVATION

NGUYEN NGOC CHAU, RALF-UDO EHLERS

SUMMARY

A modified procedure based on reduced concentration of glycerol for cryopreservation of infective
juvenile stage nematodes has been developed using indigenous isolates Steinernema and Heterorhabditis
collected from Vietnam.

The survival of infective juveniles (IJs) depended on some factors such as concentration of glycerol, 1Js
concentration and timing for thawing. Optimum survival for both genera was archived with 12,000 IJs/ml in
glycerol and 7,500 IJs/ml in ringer’s solution. For Steinernema strains optimum survival also was observed
with 12,000 IJs/ml in 10% glycerol concentration whereas with the same 1Js concentration in 7.5% Glycerol
concentration. The maximum retentions of Steinernem were 45.9-95% whereas these retentions of
Heterorhabditis isolates were 81.5-95.2%.

The survival of Vietnamese epn isolates in post-cryopreservation was more or less low that only 4
Steinernema isolates among 26 treated were survival whereas only 3 per 12 Heterorhabditis isolates were
post-cryopreservation survival. Among survival isolates, apart from two isolates S-TG10 and S-TX1 with
survival percentage was lower as 5 and 45.9%, respectively, remaining isolates with survival percentage was
higher as 70-95%.

For toxicology, Steinernema were 78-87 retention of original virulence to GM larvae, whereas this
toxicology of Heterorhabditis was 76-83.5 retention of original virulence to GM larvae.

Ngay nhdn bai: 26-7-2007

18



