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Ket qua chuyen than kinh diéu tri liét hoan toan dam roi canh tay
do nho cac ré than kinh
Nguyén Viét Ngoc®, Lé Vin Poan, Nguyén Vin Phii va cong sur

Bénh vién Trung wong Qudn déi 108
Ngay nhén bai 18/4/2019; ngay chuyén phan bién 22/4/2019; ngay nhan phan bién 21/5/2019; ngay chip nhin dang 30/5/2019

Tom tit:

Phiu thuit diéu tri liét hoan toan dam roi than kinh (TK) cinh tay do nhd tit ca cac ré TK hi¢n nay vin 1a mgt
thach thirc 16n ddi véi ca nguﬁn cho va ky thuit phuc hdi. Nghién ctru nay nhiam danh gia két qua véi nguﬁn cho va
Ky thuat phuc hdi thong nhit ¢ 30 bénh nhan (BN) dwogc phiu thuit. 30 BN bi nhd hodc dirt sat 15 ghép tit ca cac ré
dam réi TK canh tay, dwoc phiu thuat chuyén trye tiép TK XI cho TK trén vai, toan bd ré C7 tir bén lanh phuc hdi
TK co bi, nhanh trwéc TK nach va TK giira qua 2 doan ghép TK tru c6 mach nuéi. Panh gia két qua sau md trén 24
thang theo thang diém cua Hoi df)ng nghién ctru y hoc Anh (BMRC) cho théy, giang vai >91° (M3) 1a 22/30 (73, 3%),
gap khuyu, gap ¢b tay va cac ngon tay dat >M3 lan lwot 12 23/30 (76,7%), 13/30 (43,3%) va 8/30 (26, 7%), phuc hoi
cam glac & ban tay mirc >S2 1 24/30 (80%) BN. Chuyén TK XI cho TK trén vai va chuyén toan by ré C7 bén lanh
phuc héi TK co bi, nhanh truwéce TK nach va TK giira qua 2 doan ghép TK tru c6 mach nuéi la phiu thuat higu qua,

an toan voi ngufin cho 6n dinh.
Tir khéa: chuyén ré C7 d6i bén, dam roi TK canh tay.
Chi 56 phdn logi: 3.2

Pat van de

Phau thuét diéu tri ton thuong nhd hodc dut sat 16 ghép
tat ca cac ré TK dam rdi canh tay (BRCT) hién nay van la
mot thach thiac 16n, phuong phap diéu tri duy nhat 1a su
dung TK ngoai ddm rdi dé chuyén phuc hdi TK quan trong
bén ton thuong. Hién nay, duong hudng chung 14 chuyén
nhiéu ngudn TK dé phuc hdi dong thoi nhirg dong tac quan
trong ctia chi thé va str dung doan TK ghép c6 mach nudi.

Nhiing chirc ning quan trong ctia chi trén dugc nhiéu tac
gia déng thuan lya chon dé phuc hdi ddi véi loai tén thuong
nay la giang vai, gip khuyu, gap cd - ban tay va cam giac
ban - ngon tay.

Ttr thang 10/2012 dén nay, chung t6i da tién hanh phau
thuat phuc hdi dong thoi cac chirc ning néu trén trong mot
cudc mo, do 1a chuyén ndi truc tiép TK XI cho TK trén vai,
chuyén ré C7 bén lanh cho TK co bi, TK nach va TK giira
v6i 2 doan ghép 1a TK try c¢6 mach nudi di qua dudng ham
sau xuong don va trudc khi quan. Muyc ti€u ctia nghién cou
nay nhiam danh gia két qua cta phiu thuat, tinh an toan va
6n dinh cua ngudn cho.

Poi tuong va phuong phap
Déi twong
30 BN bi liét hoan toan PRCT do nhd hodc dut sat 15

‘Tac gia lién hé: Email: ngocnvhanoil 08@gmail.com

TAP CHI

HOA HOC
ONG NGHE I} Nam 61(9) 9.2019

ghép toan bo cac ré TK, dugc phau thuat tir thang 7/2015-
11/2016 tai Bénh vién Trung wong Quan ddi 108.

Tiéu chudn lua chon BN: BN duge chan doén nhd, dirt
tat ca cac ré TK PRCT qua kham 1am sang va chan doan
hinh anh (chyp MRI, CT-myelography). Thoi gian tur khi
ton thuong dén khi duoc mo <6 thang. BN <50 tudi va dong
¥ phiu thuat. Cac khép vai, khuyu, ¢b tay va cac khop &
ngon tay bén liét mém mai. Khong c6 tén thuong dung dap,
x0 hoa ning cac co ving vai, khu trudc canh tay, cing tay
va khong c6 chong chi dinh cua bénh 1y toan than.

Tiéu chudn logi trir: BN dén muon >6 thang, >50 tudi.
Tén thuong seo co kéo ving nach, canh tay va khuyu, cac
co ving trén vai, dudi vai, khu truée canh tay, cing tay bi
t6n thuong nang. Ctng khop vai, khuyu hodc han ché van
dong thu dong nhiéu. Co cac bénh 1y toan than nang, khong
cho phép phau thuat.

Phwong phdp va quy trinh phiu thudt

- Nghién cttu theo phuong phap quan sat moé ta, phan
tich 1am sang, theo ddi doc, khong nhdém ching.

- K¥ thuat dugc thyc hién qua 8 bude thu ty nhu sau:

+ Rach da theo dudong ngang phia trén xuong don 2 cm,
tir bo ngoai co uc - don - chiim kéo ra sau, boc 10 danh
gia ton thuong DRCT. Tim dong mach c6 ngang nong, tinh
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Results of nerve transfer
surgery in the treatment
of total root avulsion type
brachial plexus injuries
Viet Ngoc Nguyen’, Van Doan Le, Van Phu Nguyen, et al.
108 Military Central Hospital
Received 18 April 2019; accepted 30 May 2019
Abstract:

Surgical treatment in patients with total root avulsion
type brachial plexus injuries is a major challenge in both
donor sources of nerves and techniques. This study aims
to assess the outcomes in 30 patients who had surgeries,
with the unity of donor nerves and technique. 30 patients
with total root avulsion or rupture brachial plexus
injuries were treated with the accessory nerve (XI) to the
suprascapular nerve transfer, and the total contralateral
C7 to musculocutaneous, axillary, and median nerve
transfer with 2 segments of vascularized ulnar nerve
grafts in a surgery. The results were evaluated by BMRC,
with the follow-up period of 18 months after surgery.
Shoulder abduction angle >91° accounted for 73.3%
(n=22/30); elbow flexion, wrist flexion, and finger flexion
>M3 accounted for 76.7% (n=23/30), 43.3% (n=13/30),
and 26.7% (n=8/30), respectively. The sensory recovery
of the hand at level >S2 was found in 80% (n=24/30)
patients. The accessory nerve (XI) to suprascapular
nerve transfer surgery and the total contralateral C7
nerve to musculocutaneous, axillary, and median nerve
transfer surgery with 2 segments of vascularized ulnar
nerve grafts were safe and effective with stable donor
nerves.

Keywords: brachial plexus injury, contralateral C7
transfer.

Classification number: 3.2
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mach ¢ nong, TK XI va TK trén vai.

+ Rach da nhu bén ton thuong, boc 16 dﬁy du tat cac cac
& TK cua PRCT va xé4c dinh danh dau ré C7.

+ Tao mot dudng ham trude khi quan sang bén ddi dién
va dat chi cho.

+ Rach da chit S, tr thanh trudc nach qua bo dudi co
nguc 16n dén hd nach va téi 1/3 trén canh tay. Phau tich tim
TK co bi, TK nach, TK giita (gdm ca ré trong va r& ngoai)
va TK tru.

+ Phau tich tao duong ham tir hd nach, di sau xuong don
1én ving tam gidc c6 sau va dat chi cho.

+ Pat ga r6 sat nach, rach da zic zic doc theo duong di
cta TK tru, tir dau dudi cua duong rach hd nach - canh tay
t6i ¢d tay. Boc tach 1dy TK try di cung bé mach tru tir nép
gip cb tay dén sat nguyén uy. Tai viing nguyén uy, tich bao
ngoai va cit TK tru sao cho khong gay ton thuong mach di
vao nudi TK & vung nay.

+ Ludn doan ghép TK tru qua duong ham va ndi dong
mach try Vao dong mach cbd ngang nong, tinh mach tru véi
tinh mach ¢6 nong, ndi cac mdi ndi TK bang ky thuat vi
phau.

+Pong cac vét md 2 16p. Khi dong vét md ving cb bén
tén thuwong, chti y dat mdi ni dong mach try véi dong mach
¢b ngang ngay dudi duorng khau da dé theo ddi sy luu thong
ctia dong mach bang dng nghe siéu 4m Doppler.

Tiéu chudn dinh gid két qua
Danh gia két qua phuc hdi chirc ning vé van dong va

cam giac ciia TK nhan theo cac chi tiéu ciia Hoi dong nghién
ctru y hoc Anh [1]. Stc co tr M0O-MS5, cam giac tur SO-S4.

Keét qua

Sw phuc hoi giang vai (TK trén vai, mii): 30 BN dugc
theo doi trén 24 thang, trung binh 30,5i4,5 thang (24+40
thang) sau md, phuc hdi giang vai thé hién & bang 1.

Bang 1. Phuc hoi giang vai (n=30 BN).

Két qua Phuc hdi giang vai )
........................................................................ T(“)ng
TGSM <45’  45+<90 90+120°  >120°
24+30 thang 3 3 6 0 12
31+40 théng 0 2 12 4 18
i So luong 3 5 18 4 30
Phan tram 10 16,7 60 13,3 100

Ghi cha: TGSM 1a thai gian sau mé.

Két qua bang 1 cho thay, 100% BN phuc hoi dong tac
giang vai, trong do6 c6 22/30 BN (73,3%) c6 goc giang vai
>90° (strc co >M3).



Sw phuc hoi ciia TK co bi: két qua phuc hdi TK co bi
duoc thé hién & bang 2.

Bang 2. Phuc héi gap khuyu (n=30 BN).

Két qui Phuc héi gip khuju

- o Téng
UGN Mo Ml M2 M3 M4
24+30 thang 1 1 3 5 2 12
31+40 thang 0 0 2 11 5 18
) Sé luong 1 1 5 16 7 30
Tf)ng e O IO RO GO0 )
Phin trim 33 33 16,7 53,3 23,4 100

Két qua bang 2 cho thiy, ty 18 phuc hdi gip khuyu 1a
29/30 BN (96,7%), trong d6 phuc hdi mirc >M3 1a 23/30
BN (76,7%).

Sw phuc héi ciia TK giita: két qua phuc hdi TK giira thé
hién & bang 3, 4 va 5.

Bang 3. Phuc héi gap cd tay (n=30 BN).

Kérqui Phuchdigipcduy Téng
TGSM M0 MI M2 M3 M4
24+30 théng 5 2 2 3 0 12
31+40 théng 2 2 4 8 2 18
, Sélugng 7 4 6 11 2 30
Phdtdim 233 133 20 367 67 100

Két qua bang 3 cho thdy, ty 1& phuc hoi gip co tay la
23/30 BN (76,7%), trong d6 phuc hoi mirc >M3 trd 1én 1a
13/30 BN (43,3%).

Bang 4. Phuc hoi gdp cac ngén tay (n=30 BN).

TGSM

Mo M1 M2 M3 M4

Phan trim 30 16,6 26,7 26,7 0 100

Két qua bang 4 cho thiy, ty 1 phuc hdi gip ngén tay 1a
21/30 BN (70%), c6 8/30 BN (26,7%) phuc hdi tir M3 tro
1én.

Bang 5. Phuc hdi cam giac ban - ngén tay (n=30 BN).

Két qui Phuc hdi cam gisc ban ngén tay .
TGSM ......................................................................................... Tong
S0 S1 52 s2* S3
24+30 thang 2 4 4 2 0 12
31+40 thang 0 0 10 6 2 18
i S6 luong 2 4 14 8 2 30
Phan tram 6,7 13,3 46,6 26,7 6,7 100
TAP CHI
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Két qua bang 5 cho thiy, 28/30 BN (93,3%) sau md
phuc hdi cam gic, c6 24/30 BN (80%) phuc hdi ¢ mirc >S2
(ngudng cam giac bao vé).

Ban luan
Ve két qua ciia phiu thudt

Dong tac giang vai va gap khuyu 1a rat quan trong ctia
chi trén, dwoc wu tién hang dau trong phiu thuat phuc hoi
chi liét. Nhin chung, cic tac gia déu thong nhat phuc hoi
giang vai >91° (M3) va gap khuyu dat M3 trg 1én dugc xem
14 ¢6 y nghia [2, 3]. Két qua nghién ctru cua chiing t6i & bang
1 va 2 cho thdy, ty 1é phuc hoi giang vai >90° 1a 22/30 BN
(73,3%) va gap khuyu dat M3 tro 1én 1a 23/30 BN (76,7%).
Trong do, ty 1¢ suc giang vai >120° 1a 4/30 BN (13,3%) va
gip khuyu dat M4 1a 7/30 BN (23,4%) v6i kha nang nang ta
trung binh 1a 2 kg. Nghién clru ciia Chuang va cs [2] trén 23
BN phuc héi dong thoi TK co bi va TK giita qua mot doan
ghép TK try vai thoi gian theo ddi t6i thiéu 4 ndm cho thy,
phuc hdi gép khuyu mirc M3 tr& 1én 1a 83%. Mot nghién
ctru khac cua Gao va cs [4] trén 22 BN ciing voi phuong
phép phiu thuat nhu trén, véi thoi gian theo doi tbi thiéu 1a
4 nam thi ty 1¢ phuc hoi gap khuyu dat M3 tro 1én 13 66,7%.
Nhu véy, két qua ctia ching t6i 1a rat khich 1¢.

Vé két qua phuc hoi ciia TK giira, bao cao ctia Waikakul
va ¢s [5] & 96 BN véi k¥ thuat chuyén nira ré C7 cho TK
giita ¢ thoi gian theo ddi trén 3 ndm cho thay, ty 1¢ phuc
hdi gap b tay va gip cac ngon tay tir M3 tro 1én 1an luot 1a
29 va 21%. Véi k¥ thuat tuong tu, két qua nghién ciru cua
Songcharoen va cs [6] cho thdy ty 1& phuc hdi gip cb tay
va cac ngon tay l1a 29%. Bao cdo cua Chuang va cs [2] &
23 BN dugc phau thuat chuyén toan bd ré C7 bén lanh cho
TK co bi va TK gitta véi thoi gian theo doi trén 4 nam thi
ty 1& phuc hdi gap khuyu 13 82,6% va gép cd tay - cac ngon
tay dat M3 tro 1én 1a 39%. Trong nghién ctru cua chiing t6i,
bang 3 va 4 cho thay ty 1 phuc hoi gap co tay va gip cac
ngon tay dat M3 tré 1én lan luot 1a 13/30 BN (43,3%) va
8/30 BN (26,7%), két qua nay ciing dang khich 1¢.

Phuc hoi cam giac & mirc bao vé >S2 khéng nhing co
¥ nghia quan trong gitp BN tranh dugc cac thuong tich d6i
v6i tay 1iét ma con tham gia vao qua trinh tai 1ap chirc nang
vo ndo khi nguoi bénh dugc rén luyén mot k¥ nang nhan
cam méi. Trong nghién ciru ciia chiing t6i, bang 5 cho thy,
28/30 BN (93,3%) sau md trén 24 thang phuc hdi cam giac
do TK giita chi phdi & khu vic ban ngoén tay, trong dé c6
24/30 (80%) BN dat mirc >S2. Két qua nay thap hon so véi
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ty 1€ 91,6% dat mrc >S2 trong nghién ctru cta Terzis va cs
[7], 83,3% dat mirc >S2 cua Waikakul va cs [5] vi thoi gian
danh gia két qua sau mé cua ching toi 1a tir 24+40 thang,
coOn cua cac tac gia nay 1a trén 40 thang. Theo thoi gian kha
nang phuc hdi cam gidc ngay cang ting 1én.

Vé tinh an toan va wu diém ciia kj thudt

Chiéu dai dudong hdm duéi da qua trude thanh nguc tir
bén liét sang nén c6 bén lanh ¢ ngudi chau A trong nghién
cuu cua Waikakul va cs [5] 1a 43,5 cm, cta Chuang va cs
[2] 12 40 cm, & ngudi da tring trong nghién ctru Terzis va cs
[7] 1a 51 cm. Nhu vay, doan TK ghép phai c6 do dai béng
khoang 2/3 tong chiéu dai ciia TK try tir nguyén uy t6i cd
tay va do d6 chi co thé sir dung duoc mdt doan ghép TK try.

Trong nhirng nghién ciru gan day, mot s tac gia chuyén
r& C7 bén lanh qua dudng ham trude cot sdng [8], theo cac
tac gia thi duong him nay s& giam t6i da chiéu dai doan
ghép. Tuy nhién, tinh an toan cta dudong di nay khong cao
nén khong dugc ap dung rong rai. Theo Chuang va cs [2],
duong ham nay rit ngin dugc dudng di cua doan ghép
khoang 10 ¢cm nhung c6 nhugc diém 1a hién tuong di cam
xudt hién khi BN nudt do doan ghép niam ngay phia sau thuc
quan, gay kho chiu cho nguoi bénh.

K¥ thuat ciia ching t6i c6 mot s6 wu diém, d6 1a: thir
nhdt, doan ghép TK tru duoc st dung dudi dang vat ghép
TK tu do, cép mau cho doan xa ctiia TK try qua cuéng mach
tru dudi dugc ndi voi dong mach ¢ ngang nong va tinh
mach ¢ nong, phan trung tim ciia doan ghép TK try con
duogc ting cuong boi ngudn mach mau nhé duoc bao tén
di vao bao ngoai cua TK & sat nguyén uy. Tai vi tri gép doi
cua doan TK ghép dugc mé doc bao ngoai va cit TK trong
bao nén van gitt dugc su cfip méu tdi wu cho ca hai doan
ghép, hai ngudn cap mau co thé bd tro cho nhau nén toan b
doan ghép TK tru duoc cép mau hoan hao, tranh duogc tinh
trang xo hoa trung tam doan ghép [9]. Thit hai, doan ghép
duogc ludn qua dudng ham sau xwong don bén ton thuong va
duong ham trude khi quan dé sang bén lanh. Puong di nay
ngin dang ké so v6i duong him duéi da qua thanh nguc nhu
trong nghién ctru ciia cac tac gia nudc ngoai, day 1a yéu to
rat quan trong cho phép sir dung doan ghép TK tru gap doi.
Ngoai ra, theo chiing t6i, r& C7 ¢ 23.000 (17.000-40.000)
soi TK, trong khi TK tru chi c¢6 14.161 (10.365-22.690) soi
[10, 11] nén néu su dung mdt doan ghép TK tru thi mot
luong 16m soi truc tir ré C7 khong di vao dugc doan ghép.
Vi vy, viéc st dung TK tru gap do6i dam bao nhan tdi da s
lwong soi TK ctia C7 bén lanh 1am ngudn TK cho, k¥ thuét
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nay chiing t6i chua thay duoc bio cdo trong y van.
Sw on dinh ciia nguéon cho

Chuyén nbi tryc tiép TK XI cho TK trén vai phi hop vé
kich thudc, khong qua doan ghép 1a mot wu diém 16n cho
két qua phuc hdi ciia TK nhan. Hon nita, trong t6n thuong
hoan toan DRCT thi gan nhu khong c¢6 ton thwong TK XI,
chung t6i chwa tim dugc bao cao nao thong ké vé sé liéu nay
nhung trong thuc té 1am sang ching t6i chua gap trudng hop
nao liét PRCT ma c6 kém theo ton thuong TK XI. Mot sb
tac gia c6 dung TK hoanh [12, 13] dé chuyén cho TK trén
vai nhung theo chung t6i TK hoanh 1 rat quan trong cho
chirc nang ho hap, do vy quan diém cua chiing t6i 1a khong
st dung TK hoanh.

Véi ngudn chuyén cho TK nach, da sb cac tac gia ding
mot trong cac TK nhu: TK XI, TK hoanh hoéc TK lién suon
va thuong phai thuc hién qua mot doan TK ghép kinh dién
[12, 13]. Chung ti thyc hién chuyén r& C7 ddi bén dong
thoi cho TK nach qua vi¢c chia nhanh bi mu tay cia doan
ghép ngoai vi TK tru cho nhanh truéc TK nach, theo ching
t6i voi ki thuat nay ngudn cho 1a 6n dinh, sé lugng axon
du 16n, kich thude phu hop va dac biét 1a doan TK ghép co
mach nudi nén c6 vu diém hon doan ghép kinh dién nhu da
phan tich ¢ trén, day ciing l1a k¥ thuat ma chung t6i chua tim
thiy trong y van.

Keét luan

Két qua qua 30 BN duoc phiu thuat chuyén TK XI cho
TK trén vai va chuyén toan bo ré C7 bén lanh qua 2 doan
ghép TK tru c6 mach nudi phuc hdi TK co bi, TK nich va
TK gitra, v6i thoi gian theo ddi va danh gia sau mé chua
dai (<40 thang) két qua dat dugc 100% phuc hoi giang
vai, trong do giang vai >91° (M3) 1a 22/30 (73,3%); 29/30
(96,7%) phuc hoi gap khuyu, trong d6 gép khuyu dat >M3
14 23/30 (76,7%); phuc hdi gap cb tay 1a 23/30 (76,7%), co
13/30 (43,3%) BN dat strc co M3; gip ngén tay dat 21/30
BN (70%), c6 8/30 BN (26,7%) phuc hdi sirc co M3; phuc
hdi cam giac ¢ ban ngén tay dat 28/30 (93,3%), muc >S2 1a
24/30 (80%) BN.

K§ thuat chuyén néi TK XI cho TK trén vai va chuyén
ghép ré C7 bén lanh véi 2 doan ghép TK tru c6 mach nudi,
qua dudng ham sau xuong don va trude khi quan 13 phiu
thudt an toan, giam dang ké do dai doan ghép, doan ghép
sdng ngay sau md, chuyén duoc tbi da cac sgi TK cta ré C7
bén lanh cho TK nhan bén liét. Ngudn cho 6n dinh va két
qua phuc hoi 1a kha quan.



LGOI CAM ON

Nghién ctru dugc tai trg boi dé tai doc 1ap cap qudc gia
"Nghién ctru tmg dung va phat trién k¥ thuat vi phau trong
diéu tri tén thuong dam r6i than kinh canh tay, dat roi chi
va chuyén ngon" (md sé PTPL.CN-11/15). Cac tac gia xin
chan thanh cam on.
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Panh gia do chinh xac cua bo xét nghiém
xac dinh mure d§ dut gady ADN tinh trung
ung dung chan doan vo sinh ¢ nam gidi

Nguyén Minh Thu, Nguyén Thij Trang’

Truong Pai hoc Y Ha Noi

Ngay nhédn bai 8/5/2019; ngay chuyén phan bién 16/5/2019; ngay nhan phan bién 26/6/2019; ngay chip nhan dang 2/7/2019

Tom tiit:

Muc tiéu ciia nghién ctru 1 danh gia do chinh xac ciia by xét nghiém cai tién xac dinh mirc d9 dirt giy ADN tinh
tring ¢ cac trwdong hop nam giéi vo sinh. PSi twong nghién ciru va phwong phap: nghién ciru mé ta ciit ngang trén 50
miu tinh dich ciia bénh nhin nam giéi dwgc chian dodn vo sinh dén 1am xét nghi¢m tai Trung tim Tw vin Di truyén,
Bénh vién Pai hoc Y Ha Ngi va ¢6 mit do tinh trung > 1 triéu/ml. Két qua nghién ciru cho thiy, bd xét nghiém cai
tién 6 h¢ sd bién thién CV% = 2,26% < 5%; t, = 0,97 < t. Nhw vy cé thé két ludn: bd xét nghigm xac dinh mic do
dut gay ADN tinh trung cdi tién dat yéu cau ctiia mgt b xét nghiém dinh lwong.

Tir khéa: DFI, dit gady ADN tinh trung, vo sinh.
Chi s6 phén loai: 3.2

V6 sinh hién nay 1a van dé sic khoé sinh san voi ty 18
gia tang & muc dang bao dong, duoc toan xa hoi quan tam.
Trong d6, vo sinh nam c6 ty 1& kha cao (gan twong dwong
nhu v sinh nit) nhung van chua dugc coi trong ding mirc
do véan dé co s vat chat ky thuat, dinh kién x4 hoi [1, 2]. Tai
Viét Nam, hién chi c6 xét nghiém tinh dich dd duoc chi dinh
thuong quy va phd bién, cac chi s6 c6 mirc do quan trong
tuong duong nhu dinh lugng kém, fructose trong tinh dich
[2], chi s6 dut gdy ADN tinh tring, muc do stress oxy hoa...
thi lai chua dugc quan tdam ding muic. Xét nghiém danh
gia muc do dat gady ADN tinh trung dugc xay dung trén
phuong phap danh gia sy phan tan chéat nhidm sic (Sperm
Chromatin Dispersion - SCD) do Fernandez va cs cong bd
nam 2003 [3], khong chi cho biét duoc dd hoan thién cua
ADN tinh truing ma con danh gia dugc kha nang sinh san
clia nam giGi, gop phan chan doan va theo dai diéu tri vo
sinh [4]. Mac du da khéng dinh dugc vai tro cua minh trong
chan doan vo sinh nam [4], nhung hién nay xét nghiém
danh gia mirc do dut gy ADN tinh tring méi chi xudt hién
tai mot sb trung tdm ho trg sinh san va bénh vién 1én; lai
dugc tién hanh bang bo kit nhap ngoai Halosperm ctia Hang
Halotech ADN (Tay Ban Nha) véi gia thanh kha cao, nén
s6 lugng bénh nhin ddng ¥ lam xét nghiém van con han
ché. Xuat phat tir tinh hinh thyc té trén, nhém nghién ciru

"Tac gia lién hé: Email: trangnguyen@hmu.edu.vn
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da tién hanh xay dung va danh gia do chinh xac cia bo xét
nghiém cai tién xac dinh muc do dat gay ADN tinh trung &
nam gidi vo sinh theo phuong phap SCD véi muc ti€u hoan
thién quy trinh, ha gi4 thanh nhung van dam béao chét luong
xét nghiém dé danh gia mac do dat gdy ADN tinh tring &
nam gioi Viét Nam.

Déi twong va phuong phap nghién ciiu

Déi twong nghién ciru

50 mau tinh dich ciia bénh nhan nam dwgc chan doan vo
sinh tai Bénh vién Dai hoc Y Ha N¢i, [am xét nghiém danh
gia do dut giy ADN tinh trung tai Trung tim Tu van Di
truyén, Bénh vién Dai hoc Y Ha Noi.

Tiéu chudn lwa chon: bénh nhan nam tr 18 tudi, xét
nghiém tinh dich d6 két qua mat d¢ tinh trang > 1 tri¢u/ml
va ddng y tham gia nghién ctru.

Tiéu chudn logi trir: bénh nhan nam gi6i khong thoa man
cac tiéu chuan trén, bi cac bénh: ung thu bd phan sinh duc,
HIV, giang mai, lau, bénh cép tinh, bénh tam than va bénh
nhan khong dong y tham gia nghién ctu.

Phuwong phap nghién ciru

C& mau: dé hoan thién quy trinh, x4c dinh d6 chinh xac,
chung t6i sir dung cong thirc tinh ¢& mau cho mot nghién
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Abstract:

The objective of this study is to evaluate the accuracy
of the improved test kit for analysing sperm DNA
fragmentation in infertile men. Subjects and methods: a
cross-section study was conducted on 50 semen samples
from infertile men with the sperm concentration > 1
millions/ml. Results exhibited the improved test kit had
the variable index CV% = 2.26% < 5%; t_=0.97 <t.
It can be concluded that the improved test kit for sprem
DNA fragmentation anlysis is qualified for quantitative
tests.

Keywords: DFI, infertile, sperm DNA fragmentation.
Classification number: 3.2

ctiru mo ta tinh theo cong thirc ciia Lwanga va Lemeshow [5]:
— 72 i1-p . - C = )
n= Zl_oc/2 T Trong d6: 1 - a/2 = O,?S, €= (3,1‘0,
p = 95% (d0 chinh xac cta quy trinh tham chiéu), n = s0 lan
thuc nghiém can thuc hién, tinh duge béng 21, chung t6i léy
gap d6i va 1am tron s6 1a 50.
Thiét ké nghién ciru: nghién ciru mé ta cit ngang.

Phirong phdp lam tiéu ban: cai tién dya trén quy trinh
SCD cua Fernandez va cs (2003) [3], st dung bd kit
Halosperm ctia Hang Halotech nhu sau:

Budc 1. Chuén bi thach: dun cach thity eppendorf chira
agarose pha san & nhiét ¢ 95-100°C 5 phut hoic trong 10 vi
song 3 phut, cho dén khi hoa 1ong hoan toan agarose. Pha
lodng mau tinh dich bang dung dich PBS sao cho nong do
khoang <15 tri¢u tinh trung/ml tinh dich. Giit ong agarose
& nhiét d6 37°C trong vong 5 phut dén khi nhiét do trong
eppendorf chita thach va nhiét do trong bé @ nhiét dugc can
bang.
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Buéc 2. Chuén bi hdn hop tinh dich - thach: cho 25 ul
tinh dich vao 6ng agarose va tron déu bang pipet. Giir 6ng
& nhiét @6 37°C va nhanh chong thuc hién budc ké tiép,
tranh agarose bi dong. Nho mot giot 25 ul hdn hop tinh
dich - thach 1én vi tri dugc khoanh tron trén lam kinh, day
lamen, 4n nhe, tranh bot khi xuét hién. Lam kinh duoc dat
nam ngang trong sudt qua trinh thao tac. Dit tiéu ban vao ta
lanh 4°C, trong 10 phut dé agarose dong lai.

Budc 3. Sau khi hdn hop tinh dich - thach dong lai, léy
tiéu ban ra khoi tu lanh, bo lamen béng cach truot nhe ra.

Chuan bi dung dich bién tinh va lam bién tinh ADN tinh
trung: 1ay 80 pl dung dich bién tinh cho vao dng dung 10
ml nudce cét, lic déu s& duoc dung dich bién tinh can thiét.
Dit tiéu ban vao khay chtra dung dich bién tinh trong vong
7 phut.

Budc 4. Ly giai té bao: iy tiéu ban tir dung dich bién
tinh va dat vao khay chira 10 ml dung dich ly giai trong 5
phut.

Budc 5. Rua dung dich ly giai: sau khi két thiic budc ly
giai, dit tiéu ban vao khay chira nudc cat trong 5 phit dé rira
dung dich ly giai.

Bude 6. Khir nudce: khir nuée bang cach cho tiéu ban vao
dung dich con trong vong 6 phut, sau d6 dé kho tu nhién.

Budge 7. Nhudm tiéu ban: dat tiéu ban ndm ngang, nho
dung dich Giemsa 5 - 30% phu 1én trén bé mit tiéu ban, dé
& nhiét 6 phong trong 10 phut rdi rira qua nude tir voi, chii
¥ tranh rira qua manh lam nhat mau quang halo.

Xir Iy 56 liéu

Pdnh gid két qua:

Quan sat lam kinh dudi kinh hién vi quang hoc, dém it
nhét 500 tinh trung trén tiéu ban dé xac dinh muc do dut
gdy ADN cua tinh trung. Bg dut gady ADN tinh trung dugc
xéc dinh bang quang Halo cua tinh tring theo Fernandez va
cs [3].

Ty 1&¢ dut gdy ADN tinh trung (DFI - DNA

Fragmentation Index) dugc xac dinh theo cong thuc:
TT c6 halo nho+TT khong cé halo+TT thoai héa
g X 100%-

DFI =

Téng s6 TT dém dwoc
Phén tich s6 liéu:
Danh gia chinh xac ctia bd xét nghiém thong qua 2 chi s6
la do chum va d¢ dang [6]:
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te)

Khong chym + Khong diung
= Khong chinh xic

©)

Chum + Khong ding
= Khong chinh xic

Khong chum + Diing
= Khong chinh xac

Chym + Ding
= Chinh xi¢

Hinh 1. Minh hoa d¢ chinh xac [6].

e D6 chum la mic d6 dao dong cua cac két qua thu
nghiém doc 1ap quanh gia tri trung binh. B§ chum la méot
khai niém dinh tinh va dugc biéu thi dinh luong bang do
léch chuén hay hé s6 bién thién. PO chum cang thép thi do
léch chuén hay h¢ s6 bién thién cang 16n.

SD = Z(:l“‘_‘l;)‘

RSD% =CV%= 2
X

=100

trong d6: SD: do 1éch chuén; n: s6 1an thi nghiém; X gia tri
tinh dugc ctia lan thir nghiém thir “i”; X: gia tri trung binh
cua cac lan thur nghiém; RSD%: d¢ lech chuén tuong dbi;
CV%: hé s6 bién thién.

Do chum c6 thé duge phan ra thanh 3 trudong hop sau:

- B0 1ap lai (repeatability): thé hién mtc d6 chinh xéc
hay muc d6 1ap lai, mirc d6 dao dong giita cac két qua thuc
nghiém duoc thuc hién trong: 1) cung mot phong thi nghiém;
ii) ciing mot mau thir ddng nhét; iii) cing mot kiém nghiém
vién; iv) cung mot khoang thoi gian.

Do 1ap lai duge xac dinh b?mg cach: trén 1 mau tinh dich
ctia bénh nhén, sir dung bo kit cai tién tién hanh xac dinh
muc d6 dut gdy ADN tinh trung lap lai 10 lan. Tinh d¢ léch
chuan SD va hé s6 bién thién CV% véi yéu cau CV < 5%.

- D6 chum trung gian (intermediate precision): biéu thi
dd chinh xéc cua phuong phép theo cac bién sb cua phong
thi nghiém: i) trong nhiéu ngay; ii) v6i kiém nghiém vién
khéc nhau; iii) voi cac dung cu khac nhau.

- Do tai lap (reproducibility): biéu thi d6 chinh xac cua
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nhiéu phong thi nghiém tién hanh nghién ciru trén cing
mot mau dong nhat. Twong tw nhu do lap lai véi dicu kién:
i) phong thi nghiém thay d6i; ii) thay doi phuong phap.

e D diing: chi mirc d9 gan nhau giira gié tri trung binh
cua két qua thir nghiém va gia tri thuc hodc gia tri dugc chap
nhén la dung p.

Xac dinh d6 ding bang cach: trén 1 miu tinh dich ciia
bénh nhan da dugc xac dinh mtc do dut gdy ADN tinh trung
bang kit Halosperm, tién hanh xét nghiém bang bo kit cai
tién 1ap lai 10 lan, tinh gia tri trung binh va d6 léch chuan,
tir d6 tinh dwoc chudn t_ theo cong thuc sau, 10i so sanh véi
t, , Vo1 yéu caut <t:

[ = lu—x|
S2
n
trong do: t : gia tri t thuc nghiém; p: gia tri thyc hodc gia

tri duoc chap nhan (tham chiéu); %: gia tri trung binh cua
phuong phap thir nghiém; S* phuong sai phuorng phap thir
nghiém; n: s6 1an thi nghiém; t (0, k): gid tri t hang sd cua
Bang phén phdi chuan Student v6i mirc y nghia o = 0,05 va
k =n-1.

Dao dirc nghién ciru

Tat ca nhimg thong tin vé bénh nhan duoc giit bi mat
va chi dugc phéan tich dé phuc vu tu van sinh san cho bénh
nhan va cho nghién ctru nay, khong str dung cho bat ky muc
dich nao khac.

Két qua nghién ciiu va ban luan

Trén 1 mau tinh dich di duoc xac dinh DFI béng kit
Halosperm, chung t61 sir dung bd kit cai tién tién hanh xac
dinh mtrc 6 dut gay ADN tinh trung 1dp lai 10 lan. K&t qua
thu duoc trong bang 1.

Bang 1. Két qua thii nghiém xac dinh dé chinh xac cta bo kit
tu pha.

LAn thi nghiém DFI (%)
Lan 1 15,4
Lin 2 15,0
Lén 3 14,4
Lan 4 14,2
Lan 5 15,2
Lan 6 15,2
Lan 7 152
Lin 8 15,0
Lin 9 14,6
Lan 10 15,0
Ching (1am bang kit Halo) 14,8




Dy chum

Do pham vi phong thi nghiém nén ching t6i s€ tinh do
chum théng qua do 1ap lai. Tu bang két qua trén, chiing t6i
thu duoc bang 2.

Bang 2. Két qué danh gia do chum.

Gi tri trung binh DFI (%) 14,92
SD 0,391
CV% 2,62%

Trong cac thu nghiém, dac biét 1a thi nghiém dinh
luong, co rat nhiéu yéu t6 sai s6 anh huong toi thir nghiém,
dan téi két qua khong chinh xac. Do d6, dé kiém soat cac
yéu t6 gy nhiéu nay, can thiét sir dung khai niém d6 chum.
Do chum mé ta két qua chi phu thudc vao yéu td sai sb
ngiu nhién ma khong lién quan dén két qua thyc ctia mau.
D06 chum cang thap thi d¢ 1éch chudn hay hé s6 bién thién
cang 16n, va nguogc lai, d0 chum cang 16n thi hé s6 bién
thién cang nho [6]. Trong nghién ctru nay, b kit cai tién cua
chiing t6i c6 d¢ lap lai v6i hé s6 bién thién CV% = 2,62%.
Theo [6], h¢ s6 bién thién c6 gid tr khong vuot qua 5% noi
Ién quy trinh c6 d0 1ap lai dat yéu cau cua phép phén tich.
Nhu véy, khi ¢6 tdc dong cua cac yéu t6 sai sb ngau nhién,
v6i cing mot mau, mirc d6 dat gdy ADN tinh trung xac dinh
dugc trong cac diéu kién khac nhau c6 sai s6 trong khoang
chap nhan duoc.

D¢ diung

Do ding chi mirc d6 gan nhau gitra cc gié tri trung binh
cua két qua thir nghiém va gia tri thyc hodc gia tri dugc chap
nhén [a dung.

V6i thye nghiém kiém dinh d6 dung, chung t6i tinh duogc
t, = 0,97; bén canh d6 thong qua tra bang c6 t = 2,262 [6].
Nhu vay t <t. Piéu do dong nghia vdi viée ch1 s6 dut gay
ADN tmh trung xac dinh bang bo kit cai tién c6 két qua
tuong duong véi phuong phap st dung bo kit thuong mai
Halosperm. Quy trinh dat duoc do ding theo yéu cau ciia
mot phép phan tich.

Khao sat cu tric chromatin tinh tring (Sperm Chromatin
Structure Assay - SCSA) dugc coi 1a mdt phuong phap
tiéu chuén vang dé phan tich mirc d6 dut giy ADN tinh
trung. Mot so sanh gitta k¥ thuat SCD cua bg kit Halosperm
va SCSA d3 duoc thuc hién trén 45 mau tinh dich tir cac
bénh nhan kham tai Trung tam Y té Sinh san thudc Pai hoc
Minnesota (Hoa Ky). Cac mau tinh dich dugc xir Iy dong
thoi cho SCD va SCSA. Mirc d6 twong dong giira hai k¥
thuat 1a rat cao (hé sb twong quan ndi ham R: 0,85) khi str
dung ham Bland - Altman tir phan mém SPSS dé so sanh.
Nhu véy, b kit tu pha cta chiing t6i cho két qua trong dong
v6i bo kit Halosperm, diéu nay cho thiy do chinh xac ciia
b6 kit rét cao.

Tom lai, bat ky k§ thuat phan tich mtre d¢ dut gy ADN
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tinh trung nao trong phong thi nghi¢m lam sang va phong
thi nghiém hd tro sinh san déu phai don gian, cé thé tai tao,
va t6t nhét 1a khong can mdi, phuc tap, hodc dung cu dit
tién [7]. Nhu vay, cac ky thuat danh gia két qua xét nghiém
mirc d6 dut giy ADN tinh tring bang kinh hién vi thong
thuong nén dugc ap dung phd bién. Két qua ciia nghién ciru
nay cho thay, bo kit xac dinh mic d6 dut gy ADN tinh
tring c6 két qua tuong duong vé6i bo kit Halosperm®, ¢
quy trinh k¥ thuat don gian, nhanh chong, chinh xac va cé
kha ning tai san xuit cao dé phén tich sy dut giy ADN cia
tinh trung.

B¢ kit ndy giip bao quan t6t hon chat nhiém sic; kich
thudc quang sang c6 thé dugc udc tinh mot cach chinh xéac
v6i kinh hién vi thong thudng nho st dung thude nhudém
Giemsa, hodc xac dinh chinh x4c tuyét d6i bang phan mém
tu dong. Khong gidng nhu SCSA, bo kit xac dinh muc do
dut gay ADN tinh trung c6 thé duoc str dung ma khong can
céc yéu cau ctia dung cu phirc tap hodc dit tién.

Keét luan

B6 xét nghiém cai tién c6 do chinh xac dat yéu cau cua
mot b xét nghiém dinh lugng (voi CV% = 2,62% < 5% va
t =097 <t).

Nhém nghién ctru xin chan thanh cam on sy hd tro cta
dong nghiép trong Trung tdm Tu van Di truyén, Bénh vién
Pai hoc Y Ha Noi.
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assessment”, Hum. Fertil. (Camb.), 5(2), pp.51-53.
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1.4

Nghién ctru tinh toan thoi gian chiéu xa toi wu
cho san xuat Iodine-125
tai Lo phan ing hat nhan Da Lat

Poan Thi Thu Hién', Nguyén Thé Nghia2, Vii Thanh Quang™

"Vién Nang luong Nguyén tir Viét Nam
’Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Nji
3Bénh vién Trung wong Qudn doi 108

Ngay nhan bai 6/5/2019; ngay chuyén phan bién 9/5/2019; ngay nhan phan bién 12/6/2019; ngay chap nhan dang 28/6/2019

Tom tiit:

Todine-125 14 dwoc chit quan trong dugec sir dung trong b Kit chan doan mién dich phéng xa, chup xa hinh tuyén
giap, diéu tri ung thw tuyén tién liét va ciy hat phéng xa diéu tri mét s6 u ac tinh va u nio. Iodine-125 dwoec sin suit
tir viéc chiéu xa bia khi Xenon béi dong notron nhiét tir 160 phin tng hat nhan. Hi¢n nay, Iodine-125 chwa dworc sin
xuit tai Viét Nam, viéc tinh toan thoi gian chiéu xa t6i wu 1a buéc quan trong dau tién dé trién khai sian xuét thanh
cong loai dwoc chit phéng xa nay. Trong nghién ciru nay, cic tic gia da tién hanh lap trinh tinh toin x4c dinh thoi
gian chiéu xa t6i wu trong sin xuit Iodine-125 tir bia Xenon tw nhién va bia Xenon giau dwoc chiéu xa boi dong

notron nhiét cia Lo phan trng hat nhan Pa Lat.

Tir khéa: bia khi Xenon, notron nhiét, san xuat Iodine-125, thoi gian chiéu xa.

Chi s6 phén loai: 3.2

lodine-125 1a déng vi phong xa gamma nang lugng thép
véi thoi gian ban ra 59,4 ngay, rat thuan loi cho ca chan
doan ciing nhu diéu tri. Iodine-125 duoc sir dung trong b
kit chan doan mién dich phong xa, chup xa hinh tuyén giap,
trong diéu tri ung thu tuyén tién liét bang k¥ thuat cay hat
phong xa va trong xa tri cdy ghép d6i voi mot s u ac tinh va
u ndo [1, 2]. Chiéu xa bia khi Xenon béi dong notron nhiét
tao thanh Xenon-125 tir phan ing hat nhan '*Xe(n,y)'*Xe,
T, ,=16,9 gio, Xenon-125 phan ra EC (bat electron) tao
thanh Todine-125 [3]. C6 2 lya chon vat li¢u bia 1a Xenon tu
nhién c¢6 ham lugng 0,096% Xenon-124 hodc Xenon giau
¢6 ham lugng >99% Xenon-124 [3]. Lua chon thi nhét can
ché tao duoc bia chira khdi lwgng 16n khi Xenon tu nhién.
Lua chon thtr hai can c6 thiét bi chiéu lap tuan hoan va
hé thong thu hoi khi Xenon giau vi gia thanh khi nay kha
dét. i voi cach thirc chiéu xa: ¢6 2 lua chon 1a chiéu xa
theo mé (Batch process) va chiéu xa vong tuan hoan (Loop
process).
Trén thé gidi di co cac nghién ciru ciia Martinho va cong
su (1984), Joshi va cong sy (2012), Hai Quan Ho va cong

"Tac gia lién hé: Email: vtquang.vie@gmail.com
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su (2018) vé 1ap ké hoach chiéu xa va tinh toan toi uu cho
san xuét Iodine-125 trong 10 phan mg hat nhan [4-6]. Cac
nghién ciru nay sir dung ciing mét so do tao thanh, phan ra
(hinh 1) va cac hang sé hat nhan (bang 1) 1am co s dé lap
trinh tinh toan sy tich lily rong ctia cac nhan phong xa lodine
va Xenon trong thoi gian chiéu xa va phéan ra. Ma ngudn ciia
chuong trinh dugc bao ho ban quyén, khong cong bd mé va
vi vay khong thé tu do tiép can, sir dung.

® 0,089%

—% Hap thu neutron

*® Phan ri @
@U,U‘:‘(J% @ @ @
L I24Xe H H‘;Xe I_’{ |zsxe |_.’| 12?xe |i’| IZHXE |
2 ®: hmﬁ%l @ @ Ag (94%)
l 125' IJ.’{ ]2_[11 I—L’l 12" I._L’l 123' |

@ : @ A, (54%) @ AB (6%)
v h 4
l tZSTE | l lzﬁTE |

Hinh 1. So dd tao thanh va phan ra clia cac hat nhan khi chiéu
xa Xenon ty nhién [5].

10



Study on calculation
of optimal irradiation time
for Iodine-125 production
at Dalat Nuclear Reactor

Thi Thu Hien Doan', The Nghia Nguyen?,
Thanh Quang Vu**

Wietnam Atomic Energy Institute
2University of Science, VNU
3108 Military Cental Hospital

Received 6 May 2019; accepted 28 June 2019
Abstract:

Iodine-125 is an important radiopharmaceutical used in
radiation immunity diagnostic Kits, thyroid radiography,
prostate cancer treatment, and brachytherapy to treat
some malignant, brain tumors. lodine-125 is produced
from Xenon gas irradiated by thermal neutron in a
nuclear reactor. At present, Iodine-125 has not yet
been produced in Vietnam. Optimising the irradiation
time is the first important step to carry out a successful
production. In this work, we have programmed and
calculated the optimal irradiation time for production
of Iodine-125 from the natural Xenon and the enriched
Xenon target irradiated by the thermal neutron of Dalat
Nuclear Reactor.

Keywords: lodine-125 production, irradiation time,
thermal neutron, xenon target.
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Bang 1. Ky hiéu cac dong vi, do giau, thdi gian bén ra, hing s6'
phan ra A, tiét dién phan (ing va tich phan cong hudng [5].

Hit  séky DOEAU  qo, Hingss o Tiétdign  Tichphin

ohin  hicu dong vi, bén ra phan rd, A phinimg,  cong hudng,
: % (s o, (bar) I (bar)

2iXe 1 Thay doi oo 0 128 3600

BXe 2 - 17 gio 1,13x10° 5600 0

1] 3 60,2 ngay  1,333x107 894 13730

12 4 - 13,0ngdy  6,17x107 5960 40600

1%Xe 59 0,09 o 0 4 38

7Xe 6 36,41 ngay  2,203x107 0 0

27 7 © 0 6,2 147

18] 8 2499 phit  4,623x10* 0 0

O Viét Nam, Iodine-125 hién chua dugc san xuét va phai
nhap khau tir nuéc ngoai cho tit ca cac nghién ciru va ing
dung. Tinh toan thoi gian chiéu xa tdi wu 1a bude dau tién
quan trong dé trién khai san xudt thanh cong, tranh dugc
nhitng rii ro birc xa va tén kém. Nghién ctru nay dua ra
hé phuong trinh mo ta sy tich liy rong cta cac hat nhan
va lap trinh tinh toan t&i wu cho san xuét Todine-125 tir bia
khi Xenon chiéu xa tai kénh chiéu uét cua Lo phan Gng hat
nhan Pa Lat, c6 thong lugng notron trung binh la 9x10'2
n/cm?¥s va thong luong tai bay 1a 2x 10 n/cm?¥s [7]. Cac két
qua tinh toan thu dugc 1a co s¢ dir liéu hitu ich cho viéc trién
khai san xuit Todine-125 tai Viét Nam.

Phueng phap tinh toan

Tir so d6 hinh 1, sy tich lily va phan r ctia cic hat nhan
trong thoi gian chiéu xa notron véi thong lwong @ (n/cm?/s)
dugce mo ta bang hé phuong trinh vi phan sau:

%=—(DO']NI

dT

dn,

dT =0o,N,-(4,+Do,)N,

dN

T;:/lzNz_(/l3+q)o'3)N3

dN

d—]j:(I)O'3N3—(/14+q>G4)N4

di— -Oo N

dT

N,

% =®(o,N,-0,N,)+0,46/,N,
T

dN,

dT6 0,(Ns;+Ny)— (4 + Do, )N,

dN

7717:/16]\/6 +®0(o,N, -0,N;)

dn
L - g, N, - AN,

1n
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trong d6: N, 1a s hat nhan thtt i (1=1-9); o, 1a tiét dién phan
Urng ddi voi hat nhéan i; A, 1a hang s0 phén ra cua hat nhan i.

Sw tich liy cia cdc df;ng vi trong thoi gian phdn rd
N, = N(EOD*EXP(-A.T)

trong do: N(EOI) 1a gia tri cua N, tai thoi diém dumng chiéu
xa (End of Iradiation).

bac biét voi i=3:

N, = [NL(EODx(1-EXP(-A,T)] + N,(EOI)[xEXP(-A,T)
va khi i=7:

N, = N (EOI) + N (EODx[1-EXP(-A,T)]

So' do gidi cdc phwong trinh vi phén

H¢ phuong trinh vi phan dugc gidi dya trén phuong phép
tich phan s6 Runge-Kutta bac 4, chuong trinh tinh toan su
dung ngdn ngir 1ap trinh Visual Basic.

Diéu kién dau: tai thoi diém t=0; N (t=0)
Wxabundx6,023x10%/(124)

N,(t=0) = N,(0) = Wx0,09x102x6,023x10/(126)
N(t=0)=0 (i=2,3,4,6,7,8)

trong do: W la khéi lwong khi Xenon duoc chiéu xa, g;
abund la d6 giau ctua dong vi trong khi Xenon, %.

B&t dau

[ Nhap gia tri cac bién J
[ Tinh diéu kién ban dau }

Vong lap =1

Giai hé phwong trinh vi phan
Phwong phap Runge-Kutta 4

Vong l&p = Sb vong nhap

______ 1------

Tinh cac déng vi lodine
tich Ity trong budng phan ra

[Tinh lai cac diéu kién ban déu]

Biéu dién tich lily dong
cuia cac déng vi iodine

Hinh 2. Luu dé chuong trinh tinh toan thdi gian chiéu xa t5i uu
trong san xuat dong vi 1-125.

Két qua va thao luan
Kiém chirng két qud tinh todn

Két qua tinh toan ddi voi 15 g Xenon tu nhién va 0,4 g
Xenon-124>99% chiéu xa bdi dong notron nhiét c6 thong
lwong 5x10" n/cm?/s duoc 1ap trinh, giai theo luu d6 thuat
toan hinh 2 va trinh bay trong bang 2 va bang 3. Cac két
qua nghién ctru duoc so sanh véi cac s6 liéu cong bd cua
IAEA [3].

TAP CHI

HOA HOC

NG NGHE |t Nam 61(9) 9.2019

Bang 2. So sanh két qua tinh toan véi sd lieu cha IAEA [3] d6i
v6i bia Xenon ty nhién.

Két qua Két qua
IAEA TIAEA
tinh to4n tinh to4n
Thoi gian chiéu, gio 200 200 300 300
Thoi gian phan ra, ngay 40 40 45 45
San luong Iodine-125, GBg 29,074 29,15 39,81 40,32
Ham luong Iodine -126
R 0,996 0,77 1,20 0,89
sau phan ra, %
Hoat d0 riéng, GBg/mg 608,70 >600 601,45 >600

Bang 3. So sanh két qua tinh toan véi so liéu clia IAEA [3] doi
vGi bia Xenon giau.

Két qua Két qua
) , TAEA } . TAEA

tinh to4n tinh toin
Thoi gian chiéu, gio 10 10 24 24
Thoi gian phan 13, ngay 20 20 20 20
San luong Todine-125, GBg 53,98 50,71 128,74 121,2
Ham luong Iodine-126

L 0,021 0,02 0,106 0,11

sau phan ra, %
Hoat d0 riéng, GBg/mg 642,25 >600 642,12 >600

Céc sb liéu trinh bay & bang 2 va 3 chi ra sy twong dong
tot gitta sb liéu cua nghién ciru nay va cia IAEA. Piéu dé
chimg t6 phuong phép tich phan sb Runge-Kutta bac 4 duoc
su dung trong nghién ctru nay la da chinh xac va dang tin
cdy. Su sai khac khong dang ké giita 2 bo so lidu trén c6 thé
1a do sy khac nhau vé phuong phap tinh va vé dit liéu hat
nhan nhu tiét dién phan tng (o); hing sé phan ra (A); chi sb
notron trén nhiét va tich phan cong huong. Trong nghién
ctru nay sir dung s liéu ciia cc hing sé duoc cong b trong
cac nghién ctru trudce [4-6].

Xdc dinh thoi gian chiéu xa 10i wu trong sdn xudt
lodine-125

Iodine-125 sinh ra tir phan rad cua Xenon-125. Sau khi
tao thanh Iodine-125 phan ri thanh Telurium-125 bén va bt
notron véitiétdién phantung 894 bar [4] tao thanh lodine-126.
Todine-126 tiép tuc sinh ra Iodine-127 bén va Iodine-128
phong xa. Sy c6 mat cua lodine-126 va lodine-128 duogc
xem 1a 1am nhidm béan san phdm Iodine-125 vi chung gay
ra cac birc xa c6 hai khi st dung trong y té [3]. Dé giam
thiéu sy nhiém ban ctia lodine-126 va Todine-128 thi thoi
gian chiéu xa va thoi gian phan rd can duoc tinh t6i vu. Vi
thoi gian ban ra cua Todine-128 chi 1a 25 phut, ngin hon rat
nhiéu so v&i 13 ngay cua Iodine-126 [3], nén sy nhidm ban
cta lodine-128 12 rat nho. Thoi gian chiéu xa duoc xem 1a
tdi wu khi dat hoat do cao nhét cua Iodine-125 va ty 1€ tap
nhan 261/'%] <1%. San xuat lodine-125 dugc xem 1a tdi uu
khi dat c6ng xuét 16n nhét trong 1 ndm va san phidm c6 cht
luong thoa man diéu kién ty 1¢ 1261/ <1% [6)].
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Truong hop 1- bia Xenon ty nhién chiéu xa tai kénh
chiéu wot, D=9x10" n/cm?/s:

Nap 50 g Xenon tu nhién vao bia, chiéu bia trong kénh
chiéu w6t cia Lo phan tng hat nhian Da Lat c¢6 thong luong
notron 12 9x10'2n/cm?/s. Thoi gian chiéu xa 1a 15 ngay. Sau
do, bia duoc chuyén vao hotcell cho phan ra. Can xac dinh
thoi gian phan ri cyc tiéu dé hoat d6 Iodine-125 dat cuc dai
va ty 1€ 2 1/1%1<1%.

Céc két qua tinh toan theo lwu do thuat toan hinh 2 cho
truong hop n=1 duoc trinh bay & bang 4, chi ra rang: voi
thoi gian chiéu xa nhu nhau, thoi gian phan rd cang ting
thi hoat d6 lodine-125 cang giam, ham lugng tap chat cang
giam. Thoi gian phan ri it nhat 1a 14 ngay de ham luong
tap chét giam <1%. Vi vdy, thoi gian san xuét toi vu 1a 29
ngay/mé.

Gid su Lo phan Gng hat nhan Da Lat van hanh 120 ngay
trong 1 nam cho san xuat thi s6 mé tdi da 1 4 va cong suat
t6i da 1a 160 GBq Iodine-125/ndm. Tinh toan tuong ty cho
thoi gian chiéu xa khac nhau. Két qua ctia nhiing tinh toan
nay dugc trinh bay trong hinh 3 va hinh 4.

Bang 4. Thoi gian san xuat toi uu cia mot mé chiéu xa 15 ngay.

T Thoi gian Hoat d¢ Ty 1¢ Thoi gian Thoi gian
chiéu xa, ngay lodine-125, GBq  *I/**L, %  phénrd, ngay gin xuét, ngay
1 15 44,88 1,547 3 18
2 15 43,51 1,36 6 21
3 15 42,06 1,199 9 24
4 15 40,64 1,058 12 27
5 15 40,17 1,014 13 28
6 15 39,71 0,973 14 29
7 15 39,26 0,933 15 30
8 15 38,81 0,895 16 31
Chiéu xa Xenon ty nhién
16 1.2
14+
= F1
& 127 g\‘i
L T 16 F126/125 108 &
& 3
£ 87 F06 &
g D
2 61 =
;;” Thei gian phan r& o4 ¥
= 47 =
-
r02
Pui
0- -0
12 3 4 5 6 7 8 9 10 1 12 13 14 15
Thoi gian chiéu xa, ngay

Hinh 3. Su phu thugc clia ty 1 261/ 51<1% vao thoi gian chiéu
xa va thoi gian phan ra (do thi dang dudng). Su phu thudc cia
thoi gian phan ra dé 21/ 1<1% vao thoi gian chiéu xa (do thi
dang cot); 50 g Xenon tu nhién, ®=9x10'> n/cm?/s.
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S6 liéu trén hinh 3 chi ra rang, véi thoi gian chiéu xa tir
1 dén 9 ngay thi thoi gian phén i cuc tiéu 1a 3 ngay dé giir
ty 18 1261/'51<1%. Khi thoi gian chiéu xa tang tir 10 dén 15
ngay thi thoi gian phan ra tang nhanh tu 4 dén 14 ngay, thoi
gian san xudt 1 mé tuong ung tang tir 14 dén 29 ngay. Vi
vdy, s mé san xudt trong | ndm giam tir 8 mé xudng con 4
mé. Két qua 1a san luong ca nam ciing giam nhanh.

Chiéu xa Xenon tu nhién

Hoat d¢ I-125/nam, Ci

1 2 3 4 5 6 7 8 9

10 11 12 13 14 15

Thoi gian chiéu Xa, ngay

Hinh 4. Su phu thudc cia san lugng lodine-125/nam vao thoi
gian chiéu xa (50 g Xenon tu nhién, 9x10'> n/cm?/s, thdi gian
san xuat 120 ngay).

Hinh 4 biéu dién san luong Iodine-125 cuc dai co thé san
xudt trong 1 nam. Nhu vay, thoi gian chiéu xa ti uu cho san
xuét lodine-125 dung bia khi Xenon ty nhién chiéu xa tai
kénh w6t 10 Da Lat 14 9 ngay; thoi gian phan ri sau chiéu xa
1a 3 ngay. Néu khdi lugng Xenon ty nhién/mé chiéu xa 1 50
g thi san luong cuc dai 1a 278,5 GBg/nam.

Trieong hop 2 - bia Xenon giau chiéu xa tai hoc bdy
notron, ®=2x10" n/cm?/s:

Bay notron cua Lo phan tng hat nhan Pa Lat c6 thong
luong 16n nhét 14 khoang 2x10" n/cm¥s, c6 thé dugc sir
dung 1am héc chiéu mau. Chiéu xa Xenon giau thudong dugc
thuc hién & hoc chiéu co thong luong notron 16n nhét dé co
dugc san luong Todine-125 cao nhét va thoi gian chiéu ngan
nhat nham giam thiéu su chay ciia Xenon-125 va Iodine-125
tao ra cac tap chét Todine-126 va Iodine-128. Xac dinh thoi
gian chiéu xa toi vu ddi v6i bia Xenon giau duoc tién hanh
tuong ty nhu dbi voi bia Xenon ty nhién.

Gia su nap 0,5 g Xenon do giau dong vi >99% vao bia va
chiéu xa bia trong héc chiéu mau c6 2x10'3 n/cm?/s. Thoi gian
chiéu xa thay doi tir 1 dén 10 ngay. Thoi gian chd phan ra ti
thiéu 1 5 ngay dé dam bao >99% Xenon-125 phén ri thanh
Todine-125. Thoi gian san xuét 1a 120 ngay/ndm. Két qua tinh
toan dugc thé hién trén hinh 5 va hinh 6 cho thdy rang: thoi
gian chiéu xa ting tir 1 dén 5 ngay, thoi gian phan rd 5 ngay,
cho san lugng lodine-125 tang nhanh trong khi chét luong
lu6n thoa méan yéu cau 21/ <1%. Khi thoi gian chiéu xa
tang tir 6 dén 10 ngay thi thoi gian phan ri phai ting nhanh
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dé dam bao chi tiéu chat lugng. Vi vay, thoi gian san xuét 1
mé ting nhanh, s6 mé san xuat/nim giam manh lam cho san
lugng lodine-125 lién tuc giam. Cuc dai vé san lugng/nam
(g voi truong hop chiéu xa 5 ngay, chd phén ri 5 ngay. Thoi
gian san xuat toi wu cho 1 mé 1a 10 ngay. Nhur vay s& thyc hién
dugc 12 mé, thu dugce 4250 GBq lodine-125/nam.

Chiéu xa Xenon giau

25 1.2

N
(=3
I
+

’% Ty lé F126/-125
o
c r 08 X
¢ 45 4 g
c -
« =
2 o5 g
c -
& 10 Thei gian phan ra @
=] >
= T [
5 0,4
<
=
54
T02

1 2 3 4 5 6 7 8 9 10

Thei gian chiéu xa, ngay

Hinh 5. Sy phu thudc cta ty 18 12°1/'°1<1% vao thdi gian chiéu
xa va thoi gian phan ra (do thi dang duong). Su phu thudc ctia
thoi gian phan ra dé '2°1/'%1<1% vao thoi gian chiéu xa (dd thi
dang cot).

Chiéu xa Xenon giau
4500 4

4000

3500 -

3000

2500 -

2000 -

1500 -

Hoat d§ I1-125/nim,Ci

1000 -

500

1 2 3 4 5 6 7 8 9 10

Thoi gian chiéu xa, ngay

Hinh 6. Su phu thugc cla san lugng lodine-125/nam vao thdi
gian chiéu xa (0,5 g Xenon giau >99%, ®=2x10" n/cm?/s, thdi
gian san xuat 120 ngay/nam).

Keét luan

Su twong dong cua két qua tinh toan vé sy tao thanh va
phan i ciia Todine-125 véi cac s6 lidu da cong bd ctia IAEA
[3]1a minh chting cho mutrc dg chinh xac cao va déng tin cay
ctia cac sO lidu trinh bay trong nghién ciru nay. Két qua tinh
toan thoi gian chiéu xa tdi uu cho san xuat Iodine-125 theo
timg mé tai kénh chiéu w6t va hdc chiéu tai biy notron cua
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Lo phan ung hat nhan Pa Lat nhu sau:

- Str dyng bia Xenon tu nhién chiéu xa tai kénh chiéu
wét: thoi gian chiéu xa tdi wu 1a 9 ngay, thoi gian chd phan
ri 1a 3 ngay. Tong thoi gian san xuét téi wu cho 1 mé 1a 12
ngay. San lugng cuc dai tinh cho 120 ngay/nam ddi voi bia
chira 50 g Xenon tu nhién 1a 278,5 GBq lodine-125.

- Su dung bia Xenon giau >99% Xenon-124 chiéu xa
tai hoc by notron: thoi gian chiéu xa toi vu 1a 5 ngay, thoi
gian cho phén rd 13 5 ngdy. Tong thoi gian san xuat téi uu
cho 1 mé la 10 ngay. San lugng cuc dai tinh cho 120 ngay/
nam d6i voi bia chira 0,5 g Xenon giau >99% Xenon-124 1a
4250 GBq lodine-125.

Trong thuc té, san lwong Todine-125 cta 1 mé ciing nhu
clia ca ndm s& it hon s lidu tinh toan 1y thuyét néu trén vi
cac nguyén nhan nhu sy ty che chin cta hé thong ga bia
lam thay d6i thong luong notron & cac hdc chiéu, sy anh
hudng cua chi s6 notron trén nhiét va tich phan cong huong
lam thay d6i tiét dién phan tmg va hiéu suat thu hoi ciia cac
bude xir Iy héa hoc mau da chiéu xa. Tuy nhién, nhitng sd
liéu tinh toan néu trén la du tin cdy va rat can thiét cho viéc
du bao, dinh hudng trién khai trong thuc té dé dat dugc hiéu
qué san xudt tot nhat.

LGOI CAM ON

Nhoém nghién ciru xin bay té sy cam on chan thanh téi
Ban Chut nhiém Chuong trinh KC05/16-20 va sy cam on
dic biét téi Chu nhiém DE tai KC05.11/16-20 d tro gitp rat
hiéu qua dé chung toi hoan thanh nghién ciru nay.
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Dugc dong hoc - dugc lrc hoc cua Rifampicin
trong di¢u tri bénh nhan lao phoi
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'Khoa Y dwoc, Pai hoc Qué'c gia Ha Noi
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Tém tit:

Muc tiéu: Rifampicin c¢6 vai tro chinh trong diét khuin va ngin ngira tai phat. Nghién ctru nay nham xac dinh cac
dic diém dwoc dong hoc (PK) va dwge lwe hoe (PD) ciia Rifampicin ¢ bénh nhan lao phéi khong da khang thudc
va ty 1 bénh nhan dat dich AUC/MIC. Phwong phap: miu mau tinh mach & nhirng thoi diém x4c dinh ké tir sau
khi uéng Rifampicin dworc ldy ¢ 135 bénh nhan lao phdi méi hoic tai tri, khong da khang thudc, dwgc didu tri bang
thudc chong lao hang mdt vao ngay 10-14 sau khi bat dau diéu tri dé dinh lrong nong do thudc trong huyét twong
bi“mg HPLC-MS/MS. D("ing thoi, mAu dom ciia bénh nhan trude thoi diém diéu tri dwoe thu thap aé phan 13p chiing
M. tuberculosis giy bénh nham xac dinh gia tri MIC véi Rifampicin. Mé hinh dwogc dong hoc quin thé dwoc xir Iy
trén ph?m mém Monolix 2018; thong s6 AUC dworc tinh trén g6i ph?m mém Simulx thudc R. MIC dwoc xic dinh
bang phuwong phap vi phién ty 18, sir dung méi trwomg M7H11. Ty 18 AUC/MIC ciia mdi c4 thé dwoc so voi gia tri dich
AUC/MIC>271. Két qua nghién ciru cho thz"iy, mo hinh dwge dong hoc quz‘in thé ciia Rifampicin xay dung dugc 1a mo
hinh mdt ngin, gia tri AUC trung binh va trung vi 1a 50,565 va 45,99 mg.h/l dya trén nong dd Rifampicin do dwoc.
MIC ciia Rifampicin xdc dinh dwgc ¢ 123 bénh nhan hau hét trong khoing 0,25-1 ug/ml. Chi c6 16/123 bénh nhén
dat dich PK/PD véi AUC/MIC>271, ty 1¢ dat dich rit thap & MIC>0,25 pg/ml; khi MIC>1 pug/ml 0% dat dich PK/
PD. Két luin: dic diém PK va PD ciia Rifampicin c6é sy bién thién 16n giira cac ca thé. Cé mot ty 1¢ 16n khong dat chi
s6 dich PK/PD t6i wu. Do d6 can c6 hiéu chinh liéu Rifampicin hién tai dé niang cao hiéu qua diéu tri cho bénh nhén.

Tir khéa: bénh lao, dwge dong hoc, dwge lwe hoc, MIC, Rifampicin.
Chi s6 phén logi: 3.4

Rifampicin 1a mot thuc quan trong trong cac phac dd
diéu tri lao. Pac diém cua Rifampicin la sy bién thién rat 1on
vé céc thong s6 duge dong hoc giira cac ca thé [4-6], mat
khac cac chung vi khudn lao gdy bénh c6 tinh dap g khac
nhau giita cac bénh nhan, vi vay, nghién ctru dic diém duoc
dong hoc - dugce lyc hoc (PK/PD modeling) cua Rifampicin
& bénh nhan 14 co s¢ dé dy kién liu diéu tri t6i wu.

Dat van de

Bénh lao 1 nguyén nhan gay tir vong phd blen trén thé
gidi, mac du tir vong do lao c6 thé tranh khoi néu duoc chan
doan sém va diéu tri phu hop. Hién nay, trén toan ciu, cong
tac phong chong bénh lao van con nhiéu thach thirc, nhu sy
khac biét gitra cac qudc g1a trong kinh phi dau tu; cham phat
trién cac phuong phap chan doan, diéu tri, phong ngira moi
[1] va su gia tang tinh trang vi khuan khang thudc. Chién
lugc diéu tri bénh lao 4p dung phéac dd phdi hop nhiéu thube

Tai Viét Nam cho dén nay, cac dir li€éu nghién ctru vé
dugc dong hoc cling nhu dugce luc hoc ctia Rifampicin con

ddng thoi trong mot thoi gian hop 1y dé dam bao khoi bénh
va tranh tinh trang khang thudc. Tuy vay, phac do diéu tri
thudng quy chu yéu dua vao kinh nghiém lam sang, trong
khi hiéu qua con chwa cao nhur mong doi, doc tinh cua thude
cao, thoi gian diéu tri kéo dai Va chi ph1 cao [2]. Ben canh
tang cuong nghién ciru phat trlen thuoc moi, nhu cau trong
diéu tri lao dit ra hién nay la can tbi vu hoa hiéu qua diéu tri
vé6i cac thube chdng lao hién co [3].

"Tac gia lién hé: Email: luyenle66(@gmail.com
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rat han ché, va dic biét chua c6 nghién ctru dugc dong hoc
qu?in thé, cling nhu chua c6 phan tich dugc dong hoc - duoc
luc hoc cua Rifampicin trén bénh nhan lao. Do d6, ching t6i
thuc hién phan tich dac diém duoc dong hoc - dugc lyc hoc
cua Rifampicin ¢ bénh nhén lao phéi vo1 muc tiéu: xac dinh
dac diém duge dong hoc - duoc luc hoc cua Rifampicin va
khao sat ty 1¢ dat dich dugc dong hoc - dugc luc hoc trong
quan thé bénh nhan lao phoi.
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Abstract:

Objectives: Rifampicin is a key drug to kill M. tuberculosis
and prevent recurrence in tuberculosis management. This
research aims to determine pharmacokinetic (PK) and
pharmacodynamic (PD) properties of Rifampicin in non-
multidrug-resistant tuberculosis (non-MDRTB) patients
and the proportion of patients who achieve the proposed
target of AUC/MIC.

Methods: venus blood samples were collected at certain
time points of 135 new cases or retreatment non-MDRTB
patients to measure the concentration of Rifampicin in
plasma by HPLC-MS/MS. In addition, patients’ sputum
samples were collected to isolate M. tuberculosis strains
for the determination of MIC to Rifampicin. Population
pharmacokinetic model and estimated individual parameter
values were built by Monolix2018R1 and the R package
Simulx. The MIC was determinated by proportional 48-well
microplate in Middlebrook 7H11. Finally, individual AUC/
MIC were compared with the target of AUC/MIC>271.

Results and conclusions: one-compartment population PK
model characterised by transit compartment absorption was
built. The mean and median AUC values of population were
50.565 and 45.99 mg.h/l, respectively. The MIC values of 123
patients were almost in range of 0.25-1 pg/ml. Only 16/123
patients achieved the proposed target of AUC/MIC>271;
the ratio lowered significantly in patients with MIC over
0.25 pg/ml and dropped to 0% in those with MIC of
1 pg/ml and higher. PK and PD properties of Rifampicin
showed large variability between patients; however, the
exposure can be deemed as suboptimal, thus leading the
need to adjust dose and regimen of Rifampicin in pulmonary
tuberculosis treatment.

Keywords: MIC, pharmacodynamic,
Rifampicin, tuberculosis.

Classification number: 3.4

pharmacokinetic,
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Déi tugng va phuong phap nghién ciu
Déi twong nghién ciru

Nghién ctru dugce thuc hién trén 135 bénh nhan lao phéi
m&i hodc tai tri duoc didu tri bé‘lng phac dd c6 Rifampicin
va céac thube chéng lao hang m¢t khac. Bénh nhan dugc thu
dung tai ba dia diém nghién ctru: Bénh vién Phdi Ha Noi,
Bénh vién Phdi Trung wong va Bénh vién 74 Trung uong
trong thoi gian 2017-2018.

Tiéu chuan lva chon: bénh nhan tr 16 tudi tré 1én, chan
doan lao phdi AFB (+) méi hoic tai tri; khong méc lao da
khang (MDR-TB), xac dinh bang két qua GenXpertMTB+/
RIF-); dugc chi dinh diéu tri bang thudc chng lao hang mot
theo hudng dan ctia Chuong trinh chéng lao quéc gia.

Tiéu chudn logi trir: phu nit c6 thai va cho con bu; khong
xac dinh dugc cac thong s6 dugc luc hoc; bénh nhan suy
gan, suy than nang, thiéu mau ning (Hb<6 g/dl); tinh trang
1am sang qua trdm trong co nguy co tur vong; ngung diéu tri
do tac dung khong mong muon; khong tuan thu diéu tri; két
qua khang sinh d6 thudc chong lao hang mot cho thiy khang
Rifampicin va Isoniazid.

Vin dé dao dirc trong nghién cvru y sinh hoc: nghién ctru
dugc trién khai sau khi dugc Hoi dong dao dirc trong nghién
cuu y sinh hoc Khoa Y dugc - Pai hoc Quéc gia Ha Noi xét
duyét ho so va chap thuan. Hoi dong dao dirc trong nghién
ctru y sinh hoc néu trén c6 ma s hoat dong IRB-VN01016
(do B9 Y té cap) va IRB0001047 School of Medicine and
Pharmacy VNU (do HHS-OHRP Hoa Ky cép). Bénh nhan
tuyén chon vao nghién ctru déu duoc thuc hién day du quy
trinh 14y chap thuan tham gia nghién ctru va ky ban chép
thuén tham gia nghién ctru.

Phuwong phap nghién ciru

Thu thap thong tin lam sang tir bénh nhan diéu tri: bénh
nhan duogc ghi nhan cac thong tin 1dm sang bao gdm: tudi,
gidi tinh, chidu cao, can ning, thé lao, cac chi sO sinh hoa
(AST, ALT), tinh trang bénh mic kém (HIV, tiéu dudng) va
loai thude chdng lao dang st dung.

Thu thdp mau mdu va phan tich dwoc dong hoc: mau
mau tinh mach duoc léy vao ngay diéu tri tha 10-14. Bénh
nhan dugc udng thude vao budi sang nhu didu tri thuong
quy sau khi dn sang 2h trudc sy ching kién cta nghién ciru
vién ldy miu mau. Thoi diém 1y mau duoc phan bd dudi 2
nhém theo 2 ché d6 khac nhau: (1) trude khi ding thudc va
1, 4, 6 h sau dung thudc; va (2) trudce khi dung thudc va 2,
5, 8 h sau khi dung thudc (mdi mau 3 ml mau). Thoi diém
lay mau trude khi dung thude (0 h) trung véi thoi diém udng
thudc cua ngay trude d6 dé dam bao thoi diém 0 h tring
v6i thoi diém 24 h sau khi udng thude ciia 1 ngay trudc liy
mau. Mau mau dugc bao quan lanh ngay sau khi lay va ly
tam trong vong 15 phit sau khi lay dé tach huyét twong. Cac
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mau huyét twong dugc dan nhin c6 mi sb theo ting bénh
nhan va dugc bao quan trong ti lanh sau -70°C. Thoi diém
ubng thudc cia ngay ldy miu méau va ngay trude ldy miu
duogc ghi nhan chinh xac thoi gian thuc vao phiéu thong tin
lay mau duoc dong hoc. Nong do thude trong huyét tuong
dugc dinh lugng tai Vién Kiém nghiém thudc Trung wong
bang ky thuit LC-MS/MS, phuong phap dinh luong da
duoc chung t6i xdy dung va tham dinh céc tiéu chuin theo
quy dinh cua FDA [7].

Thu thap mau dom va phan tich dwoc luc hoc: mau dom
6 thoi diém trude diéu tri ciia timg bénh nhan dugc thu thap
(theo quy trinh huong dan ctia Chuong trinh chéng lao qubc
gia) dé nudi cdy vi khuén lao bang MGIT tai céac khoa vi
sinh cta timg bénh vién, cic miu c6 két qua duong tinh
duoc chuyén vé Bénh vién Phoi Trung wong dé dinh danh,
phan 1ap vi khudn M. tuberculosis va lam khéng sinh dd
(tai Labo vi khuan lao chuén quéc gia - Bénh vién Phdi
Trung wong). Cac chung M. tuberculosis phan lap dugc cua
ting bénh nhan dugc chuyén vé Labo vi khuén lao cua Vién
Vé sinh Dich t& Trung wong dé xac dinh ndng do e ché
t6i thiéu (MIC) cua Rifampicin v6i M. tuberculosis. Gia tri
MIC Rifampicin trong khoang nong do tir 0,03125-32 pg/
ml xac dinh bang k¥ thuat vi phién ty 1& 46 giéng trong moi
truong M7HI11.

Xdy dung mé hinh duwoc dong hoc quan thé ciia
szamplcm trén co sd dir li€u nong do leamplcln trong
huyet trong cua cac bénh nhan ¢ cac thoi diém sau udng
thuéc, mo hinh dugc dong hoc quan thé dugc xdy dung
dua trén md hinh anh hudng hon hop phi tuyén (non-linear
mixed effect model) bang phan mém Monolix 2018R1; gia
tri AUC dugc tinh bang phan mém R di kém véi Monohx
la Simulx.

Bén canh viéc xay dung m6 hinh dugc dong hoc, mdt sb
yéu t6 du doan ddi voi cac tham sb duoce dong hoc duoc dua
vao khao sat anh hudng, bao gdm: tudi, gidi tinh, can nang,
can ning trir m& (Fat-free mass - FFM), thé lao (m01 hodc
tai tri), tinh trang nhiém HIV, tinh trang mic tiéu dlrong,
loai thudc sir dung. Yéu t6 FFM anh huong toi thé tich
va d6 thanh thai duoc dua vao mo hinh, theo 1y thuyét vé
“allometric scaling” cua Anderson va Holford [8]. Tom tat
két qua mo hinh duoc dong hoc quan thé cua Rifampicin
xdy dung dugc nhu sau:

M5 hinh dugce dong hoc quan thé phu hop nhat voi dir
lidu nong d¢ - thoi gian 1a mé hinh mot ngan. Cac tham s6
dugc dong hoc tuan theo phan phdi log chuan; mé hinh sai
s6 phit hop nhat 1a mé hinh sai s6 ty 16. Anh huong cia FFM
d6i voi tham s6 thé tich (V) va do thanh thai (CI) thé hién
thong qua phuong trinh:

Log V = log Vyey*B_V_FFM . log (2o8) +nV

Log C1 = log Clyy+_CI_tFFM . log (-oy+nCl
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trong do: gia tri p_V_tFFM va p_Cl tFFM duoc cb dinh
lan lugt & muc 1 va 0,75 theo 1y thuyét cua Anderson va
Holford. Vi V2 Cl oo la thong s6 thé tich phan b6 va do
thanh thai dal dién cho c4 thé co FFM =41,10 kg trong quan
thé. Trong nghlen ciu nay, V=311 1 va Cl oo 10,1 1/h.
nV la he so dao dong clua the tich phan bd ca thé so véi
thong s6 quan thé; nCl 12 hé sé dao dong cia do thanh thai
thudc ca thé so voi thong s6 quan thé.

Phdn tich ty 1¢é dat dich dwoc dong hoc - duoc luc hoc
ciia Rifampicin ¢ quan thé bénh nhan: trén co so dit lidu
dugc dong hoc va dugc lyc hoc, gia tri AUC va MIC cua
timg bénh nhan dwoc dwa vao dé tinh ty 1¢ phan trim sd
bénh nhan dat muc ti€u dich dugc dong hoc - dugc luc hoc
la AUC/MIC >271 [9].

Két qua nghién ciiu

Diic diém mdu nghién ciru

Dic diém cua 135 bénh nhan nghién ctru dugc trinh bay
trong bang 1.

Bang 1. Pac diém miu nghién ciu.

Dic diém S6 bénh nhén (%)
Gi6i tinh Nam 99 (73,3%)
Nit 36 (26,7%)
Tudic 46 [33-58]; 16-93
Can nang* 49 [44-55]; 32-73
. 18,68 [16,81-20,34];
LR 10,82-24,30
X 41,10 [35,03-46,17];
HHRI 25,30-57,21
p Lao méi 80 (59,3%)
jibcloo Lao tai tri 55 (40,7%)
) HIV(+) 1(0,7%)
Bénh mac kém
Tiéu dudng 16 (11,9%)

3FDC(RMP150+INH75+PZA400 mg) 110 (81,5%)

Loai thud
?Zl Hoe 2FDC (RMP150+INH 100 mg) 24 (17,8%)
104 n, ,
sang Vién don hoat chat (RMP 150 mg) 1(0,7%)
300 mg 9 (6,7%)
Ché do lidu 450 mg 90 (66,7%)
RMP mg/nga 525 mg 1(0,7%)
S 600 mg 34 (25,2%)
750 mg 1(0,7%)

Trung binh lidu theo can nang (mg/kg)° 9,69+0,92; 7,89-11,54

2 bién lién tuc trinh bay dudi dang: trung vi [khodng td phan vil; gia tri
nhd nhat - gia tri 16n nhat; " bién lién tuc trinh bay dudi dang: gia tri
trung binh+d léch chudn; gia tri nhé nhat - gié tri 16n nhat.

Trong s6 135 bénh nhan, nam chiém 73,3%; d6 tudi
trung vi 46 tudi (46 tudi nho nhét 14 16 va 16n nhat 12 93). Pa
s6 bénh nhan udng Rifampicin liéu 450 mg (90/135 bénh
nhan); muc liéu t6i da ghi nhan dwoc 13 750 mg (1 bénh
nhan). Mitrc lidu trung binh theo can nang la 9,69 mg/kg
(lidu thap nhit 7,89 va cao nhét 11,54 mg/kg).
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Dac diém dugc dong hoc quén thé ciia bénh nhan lao

Trén co s6 m6 hinh dugce dong hoc quén thé xdy dung
dugc tir ndng d6 Rifampicin do dugc cua tung ca thé tai cac
thoi diém khac nhau, cac thong sé PK cta quan thé dugc
tinh toan. AUC la thong s6 PK dugc phan tich trong nghién
ctru nay (bang 2).

Bang 2. AUC ciia quan thé bénh nhan va cac nhém bénh nhan
trong nghién ciu.

Trung binh AUC Trung vi

Hhininhony [95% CI] (mgh/)  (mghn P¥20e
Téng (n=135) 50,56 [46,12-55,00] 45,99
e Nam (n=99) 48,62 [43,33-5391] 44,69
G i Nit (n=36) 55,91 [47,68-64,15] 48,03 ClcE
25-39 kg (n=10) 46,39 [2909-63.69] |
Khoangcan  40-54 kg (n=88) 46,40 [43,03-49.78] 00 0.091
ning 55-70 kg (n=36) 6146 (47737518 (4] !
>70 kg (n=1) 66,32%+ 0
<42, (n=68) 51,99 [47,01-56,97] 47,13
HEL 422 (n=67) 1241615663 4206 0P
R Lao méi (n=80) 50,23 [43,88-56,63] 44,95
AT Lao tai trj (n=55) 51,01 [45,04-56,98] 46,31 0,395
Bénh tiéu Mic tiéu dutng (n=16) 42,90 [33,94-51,85] 42,26 Ao
duong Khong tiéu duong (n=119) 51,59 [46,70-56,49] 46,14 :
Loai thubc ¢ 3FDC (n=96) DO [61-S4TT] o
Rifampicin st 2FDC (n=23) 5163 [44,10-59.16] o 0,133
dung Vién don hoat chét (n=1) 121,25%* ?

Note: p-value dugc ki€m dinh Mann-Whitney va kiém dinh Kruskal-
Wallis; **: gia tri cia mot ca thé (phan nhém chi c6 1 ca thé).

Dic diém dwoc luc hoc ciia M. tuberculosis doi vii
Rifampicin 6 bénh nhén lao

MIC déi véi Rifampicin cia ting chung M. tuberculosis
phan 1ap dugc tir ddm ctia mdi bénh nhan trudc diéu tri
1a thong s dugc luc hoc duge phan tich trong nghién ciru
duogc dong hoc - dugce luc hoc. Trong sé 135 bénh nhén lao,
dit liéu MIC thu dugc cua 123 bénh nhan. Phan bd MIC cua
cac chung M. tuberculosis thé hién & hinh 1.

50

40
20
10
1 0 1
. — —

00625 0125 02 05 2 4 8
Gid trj MIC-RMP (uglml)

S6 lworng bénh nhan

Hinh 1. Phan b MIC clia cac ching M. tiberculosis phan lap
tr mau dom.
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Hau hét ching M. tuberculosis phan 1ap tir mdu dom cua
bénh nhan ¢6 MIC ddi véi Rifampicin<l pg/ml; trong dé,
phan 16n MIC 14 0,5 ug/ml (50/123 ching) va 0,25 pg/ml
(39/123 chung). Mac du da loai tru nhiing truong hop
khang Rifampicin bang GenXpertMTB/RIF va khang
sinh d6 nhung 2 bénh nhan c6 ching M. tuberculosis MIC
Rifampicin>1.

Ty I¢ dat dich dwoc dong hoc/dwoc lyc hoc

Muc tiéu cta chi sé6 PK/PD la dat dich AUC/MIC>271.
Phan b ty 1¢ dat dich nhu trong hinh 2.

100
90
80
70
60
50
40
30
20
7,692307692
10 0 0 0 0
0

0,0625 0,125 0,25 1 2 4 8
MIC-RMP(ug/mI)

Ty 18 % dat dich

Hinh 2. Ty 1& bénh nhan dat dich PK/PD (AUC/MIC>271) déi
v6i méi nhém gia tri MIC.

Ty 1¢ dat dich AUC/MIC>271 dbi v6i nhom bénh nhan
c6 MIC 0,0625 va 0,125 pg/ml 1a 100%. Tuy nhién, ty I¢ nay
ha xudng con rat thap ké tir mirc MIC 0,25 pg/ml (7,69%)
va c6 xu huéng giam dan. Khi MIC>1, ty 1¢ dat dich 1a 0%.

Mo hinh mét ngin 1a mé hinh mé ta t6t nhat dit liéu nong
d6 thudc - thoi gian thu dugc trén bénh nhan nghién ctru.
Két qua nay phu hop voi cac nghién ciru khac vé duge dong
hoc quan thé ciia Rifampicin & bénh nhan lao phdi trén thé
gidi. M6 hinh hip thu ngin chuyén tiép mo phong qua trinh
hap thu tir diém hap thu vao ngan trung tdm thong qua nhiéu
ngan chuyén tiép gia dinh; qua d6 téc d hap thu duoc mod
phong tang dan thay vi dot ngot ting 1én tir mirc 0 [10].

Gié tri AUC ciia mdi ca thé dugc tinh thong qua goi phan
mém Simulx ctia R. So sanh giita cdc phan nhom (bang 2)
cho thiy khong c6 su khac biét co ¥ nghia théng ké giira
AUC cua mot sb phan nhém nhu: thé lao, tinh trang tiéu
duong, loai thudc sir dung va khoang can ning. Piéu nay
ddng nhit véi két qua khao sat cac yéu té anh huong t6i cac
thong s duoc dong hoc khi xay dung mé hinh. Tuy nhién,
tir két qua, chung toi ciing nhan thiy gia tri AUC ctia phan
nhom 55-70 kg cao hon so v6i hai phan nhom con lai. Thyc
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té, tinh trang luong thube trong mau cia bénh nhan cé can
ning thap thap hon so v6i nhom bénh nhan ¢ can ning cao
hon da dugc ghi nhan trong cac nghién ciru khac [11, 12].
biéu nay goiy réng ché do liéu dua theo can nang hién tai
khong cho phép luong thude trong mau tuong duong nhau
gilra cac ca thé thudc cac nhoém can nang khac nhau; cac dai
lugng khac dai dién cho kich ¢o co thé nhu can nang trr mo
(FFM) c6 mbi quan h¢ chat ch€ hon vdi do thanh thai & mot
s6 thudc thai trir cht yéu qua gan. Pong thoi, gia tri AUC &
nir cao hon nam, tuy sy chénh léch khong c6 ¥ nghia thong
ké. Anh hudng ciia gidi tinh dbi véi dic diém dugc dong
hoc ctia Rifampicin van con chua dugc thdng nhit giira cac
tai liéu khac nhau trong y vin. Nguyén nhan co thé do su
khac biét vé mot sb dic diém sinh 1y giita hai gidi (can ning,
luwong nudce, lwong mau, hoat dong cua enzym chuyén hoa...
& nam gidi c6 xu hudng 16n hon) hodc do su chénh 1éch vé
sinh kha dung dan t6i thay ddi vé CI/F va V/F [13, 14].

Gia tri MIC v¢i Rifampicin cua ting ching M.
tuberculosis phan 1ap tir mau dom ciia bénh nhan (hinh 1)
khac nhau giita cac ca thé va phan 16n c6 MIC<0,5 pg/ml.
Vi chi chon cac ching c6 két qua khang sinh do bang
phuong phap Lowenstein-Jensen nhay cam voi Rifampicin,
nén hau hét cac chung c¢6 MIC< 1, tuy nhién c¢6 2/123 ching
c6 MIC >1 pg/ml.

Ty 1¢ dat dich AUC/MIC ctia quan thé bénh nhan (hinh
2) cho thdy: ty 1& dat dich PK/PD rat thap dbi véi cac gid tri
MIC tir 0,25 tro di, dac biét 1a 0% tai gia tri MIC=1 pg/ml.
Thong s6 AUC/MIC>271 thé hién kha ning tiéu diét 1 log
don vi khuan lac in vivo; thong s6 nay co6 y nghia trong viéc
du doan hiéu qua diéu tri ciing nhu kha nang phat sinh khang
thudc cta Rifampicin. Vi ty 1& dat muc tiéu nhu trén, co
thé thdy: ché do liéu Rifampicin hién tai cho kha ning diét
khuén t6i wu rat thap, dac biét ddi voi vi khuan c6 MIC>1.
Két qua twong tu ciing di dwoc phat hién trong nghién ciru
ctia Chirehwa va cong sy [11] trén bénh nhan lao phdi tai
Nam Phi, ciing nhu trong nghién ctru cia Goutelle [9] dbi
v6i ngudi khoe manh. Két qua nay ciing phan anh tinh trang
luong thude Rifampicin trong co thé thap dudi mirc didu
tri khi str dung ché d6 lidu hién tai, gay ra giam kha nang
diét khuan va tiét khuan trong ton thuong, dan t6i nguy co
khang thudc va tai phat bénh lao ciing nhu kéo dai thoi gian
diéu tri. Tir két qua nghién ctru nay c6 thé dé xuat ting lidu
Rifampicin dé dat két qua diéu tri tot hon. Nghién ctru ciia
Boeree (2015) [15] thuc hién trén bénh nhan lao phéi tai
Nam Phi véi cac mic lidu Rifampicin cao hon muc hién
hanh (20, 25, 30 va 35 mg/kg) da cho thiy tin hi¢u tich cuc
v6i hidu qua cao hon (thé hién & do giam luong vi khuan 16n
hon) ciing nhu kha nang dung nap tdt cia bénh nhén véi cac
mirc liéu cao néu trén.
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Nghién cuu dugc dong hoc va dugc luc hoc cua
Rifampicin ¢ bénh nhan lao phdi khong da khang thude diéu
tri b'fmg thude chéng lao hang mot, ching t6i rat ra nhling
két luan sau:

1. M6 hinh duge dong hoc quén thé cua Rifampicin xay
dung dua trén néng do Rifampicin dinh luong dugc 1a mo
hinh mot ngan, hap thu theo chu trinh ¢6 ngin chuyén tiép,
thai trir tuyén tinh bac mot. Gia tri AUC trung binh va trung
vi la 50,565 va 45,99 mg.h/l va khong c6 su khac biét gitta
cac phan nhom.

2. MIC cua Rifampicin & bénh nhan khong da khang
thudc hau hét trong khoang 0,25-1 pg/ml, tuy nhién 2/123
bénh nhan ¢6 MIC Rifampicin 2 pg/ml va 8§ pg/ml.

3. Véi ché @6 lidu hién tai, ty 1& bénh nhan dat dich
AUC,, /MIC>271 chi ¢6 13% (16/123 bénh nhan), ty 1&

dat dich rat thap khi MIC>0,125 va ty 1¢ dat dich 0% néu
MIC>1 pg/ml.

Két qua nghién ctru nay cho thay, ché d6 lidu Rifampicin
8-12 mg/kg can ning trong diéu tri cho bénh nhan lao c6 thé
con qué thap va khong dat muc tiéu diéu tri, do d6 can hiéu
chinh liéu Rifampicin d& dam bao higu qua diéu trj va phong
tai phat sau diéu tri.

LO1 CAM ON

Nbi dung nghién ctru nay thudc dé tai nghién ciru khoa
hoc cap nha nudc, Bo Khoa hoc va Cong nghé cip kinh
phi trong Chuong trinh hop tac nghién ciru song phuong
da phuong vé khoa hoc va cong nghé dén nim 2020 va
Chuong trinh Newton Fund Vietnam (mé sé dé tai HNQT/
SPDPP/01.06). Ching t6i xin chan thanh cam on. Chung t6i
cling xin cdm on Bénh vién Phdi Trung vwong, Bénh vién
Pho6i Ha Noi va Bénh vién 74 Trung vwong, Vién V¢ sinh
Dich té Trung wong, Trung tim Danh gia Twong duwong Sinh
hoc - Vién Kiém nghiém thuc Trung wong di phdi hop
thyuc hién nghién curu.
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Khao sat t6i wu hoa diéu kién chiét xuat
cao la Nhau (Morinda citrifolia L.)
bang phwong phap dap wng bé mat
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Tém tit:

L4 Nhau chira nhiéu hop chit flavonoid véi cac hoat tinh sinh hoc khéc nhau, tir 1du d3 dwgce din gian sir dung trong
chira bénh. Nghién ciru nay thie hién téi wu hoa diéu kién chiét cao 14 Nhau bing phwong phap dap ing bé mit véi
4 yéu t6: dung mdi, nhiét d9, thoi gian va ty 1é duwge liéu/dung mdi. Vi 3 tiéu chi vé ham lwong flavonoid, hoat tinh
khang khuén va hoat tinh khang viém, diéu kién chiét tdi wu dwogc xac dinh 13 ndng d9 ethanol 70%, & 60°C, trong 95
phiit, ty 1& dwoc liéu/dung mdi 1a 1/25 (g/ml). Cao chiét thu dwec & diéu kién nay c6 ham lrong flavonoid toan phin
13 2,227 mg RU/g chit khé, thé hi¢n hoat tinh khing khuén (dwong kinh vong khang 11,5 mm & ndng do 100 mg/ml
dbi vei chiing Pseudomonas aerugmosa) va hoat tinh khang viém (IC =70,21 ug/ml) Két qua nghlen ciru cho thay,
cao 14 Nhau c¢6 ham lugng hoat chit va hoat tinh cao dugc chiét & dleu kién tuwong d6i on hoa, cho thay tinh kinh té
va c6 thé wng dung rong rai & quy mo cong nghiép.

Tir khéa: dap ing bé mit, flavonoid, khang khuan, khang viém, Nhau (Morinda citrifolia L.), ti wu hoa.
Chi sé phin logi: 3.4

Pat van de nhu hiéu suét chiét, dleu kién chiét hay quy trinh (an toan
va kinh t&), kha nang trién khai & quy mo san xuat. Dé nang
cao hiéu qua cua cao chiét ban thanh pham tr duogc liéu, cac
yéu t6 anh huong dén qua trinh chiét xuat thuong dugc tbi
uu hod. Thong thudng, cac nha khoa hoc dung phuong phap
c¢d dién 1a luan phién timg bién dé thay ddi cac thong sb
khao sat trong qua trinh t6i wu hod. Tuy nhién, phuong phap
nay khong thé hién rd rang sy tuong tac hay anh huong giira
cac bién voi nhau va téng s6 thi nghiém thuc hién tang Ién
nhiéu khi s6 lugng bién khao st ting. Do d6, hién nay trong
nghién ctru, cac nha khoa hoc thuong st dung phuong phap
dap ung bé mat (Response Surface Methodology - RSM)
dé t6i wu hoa cac thong so trong qua trinh chiét. Phuong
phap nay duoc phat trién dua trén cac ky thudt toan hoc va
thdng ké, dya trén sy phu hop va lién quan gitra két qua thu
dugc tir mé hinh thuc nghiém va thiét ké thi nghiém [3, 6].
Phuong phap RSM di duoc ing dung trong tdi uu hoé diéu
kién chiét xuét hoat chét tu nhién, tong hop hoa hoc hay
t6i wu hoa cac qua trinh hoa hoc khac [7, 8]. Didu nay cho
thdy phuong phap RSM ¢6 vai trd quan trong trong linh vuc
nghién ctru dé thay thé cac phuong phép khac, giup nang
Cong nghé chiét xuat duoc lidu chu trong dén cac yéutd  cao hiéu qua qua trinh tdi wu héa cac thong sb. Do do, trong

Cay Nhau (Morinda citrifolia L.) thuoc ho Rubiaceae
duogc dan gian dung trong chira cao huyét ap; qua giup nhuan
trang, loi tiéu, chita dai duong, ho, sot, kinh nguyét khong
déu; 14 dung chita mun nhot, sot rét, kiét ly, dﬁy hoi, dau
bung [1]. Cac nghién ciru vé thanh phan héa hoc cho thiy
gan 200 hop chat da duoc xac dinh va tach chiét tir nhiing
phén khac nhau cua loai Morinda cszolza va thé hién
nhiéu tic dung nhu khang khuan, khang viém, khang nam
khang oxy hoa, khang ung thu, giam dau, didu hoa mién
dich, lam lanh vét thuong, cac tac dung trén xuong... [2].
Cac nghién ctru trude day chu yéu vé bo phan qua, ré. Tuy
nhién, mot sé nghién ciru trén 14 Nhau cho thiy chung ¢
chua steroid, glycosid, phenolic, tannin, terpenoid, alkaloid,
carbohydrat, flavonoid, dudong khtr, saponin, anthroquinon.
Trong d6, thanh phan flavonoid dugc cho 1a co dong gop
vao cac tac dung ciia 1a Nhau. Mot s6 hop chat da duoc phan
1ap nhu rutin, quercetin 3,7-O-dimethylether, quercetin
3-O-methylether, kaempferol 3,4’-O-dimethylether,
kaempferol 5,7-O-diarabinosid, apigenin [3, 4].
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surface methodology
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Abstract:

Noni leaves have long been used as a traditional herb
for the treatment of different ailments. Noni leaves have
a high content of flavonoids with various biological
activities. This study was carried out to optimise the
extraction conditions of noni leaves using the response
surface methodology with four factors, including solvent
concentration, temperature, time, and material-solvent
ratio. With the three criteria as total flavonoid content,
antibacterial activity, and anti-inflammatory activity,
the optimal extraction conditions of noni leaves were
determined as follows: ethanol concentration of 70%,
temperature of 60°C, time of 90 mins, and material-
solvent ratio of 1/25 (g/ml). The extract obtained at these
conditions had the total flavonoid content of 2.227 mg
RU/g dry matter, exhibited antibacterial activity (zones
of inhibition = 11.5 mm, at the concentration of 100 mg/
ml against P. aeruginosa) and anti-inflammatory activity
(IC,=70.21 pg/ml). The study results showed that
the noni leaf extract contains high levels of bioactive
compound content and biological activities, can be
extracted at relatively moderate conditions. This shows
the economic advantages and wide applicability on an
industrial scale.

Keywords: antibacterial, anti-inflammatory, flavonoid,
Noni (Morinda citrifolia L.), optimisation, response
surface methodology.

Classification number: 3.4
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nghién cru nay, ching toi st dung RSM dé ti uru hoa cac
thong s trong qué trinh chiét cao 14 Nhau, gop phan tao ra
cao chiét tiém niang cho cac nghién ctru sau nay.

Déi tugng va phuong phap nghién ciiu
Doi twong nghién civu

La Nhau dugc thu tai Vuon bao ton gen va giéng cay
thudc cac tinh phia Nam (TP H6 Chi Minh) vao thang 3/2018.
Mau duge ThS Nguyén Quéc Pat - Vién Sinh thai hoc mién
Nam xéc dinh tén khoa hoc 12 Morinda citrifolia L.. Mau 14
tuoi dugc lam sach, phoi séy khé (d6 m: 7,80+0,06%) va
xay thanh bot dé nghién ctru. Mau dugc liéu dugc bao quan
trong tui nilon kin va luu gilr tai Trung tdm Sam va Dugc
liéu TP H Chi Minh (ma s6 lvu mau: MCL-TTS-001).

Héa chit, dung cu

Ethanol 96% (Céng ty C6 phan dugc phim OPC),
Rutin (Sigma, Aldrich Co. Ltd, USA), Methanol (Merck),
Diclofenac sodium (Sigma, Aldrich Co. Ltd, USA), Albumin
trimg (HIMEDIA), vién amoxicilin 500 mg (Cong ty C6
phian duoc pham DOMESCO), méi truong Luria-Bertani
(LB), cac chung vi khuan dwoc sir dung trong thir nghiém bao
g0m Escherichia coli (ATCC 25922), P. aeruginosa (ATCC
27853) va Staphylococcus aureus (ATCC 29213). Binh chiét
hdi Iuu, binh ling gan, binh hat am, cu-vet thach anh, dia
petri va mot sb dung cy, hoa chét khac.

Phwong phap nghién ciru

Khdo sdt nong d¢ ethanol chiét xuat: ndong do ethanol
dugc khao sat la 45, 70 va 96%, s dung phuong phap chiét
dun hoi luu vai diéu kién chiét nhu sau: khoi luong nguyén
liéu dem chiét 1a 5 g; nhiét do chiét 1a 80°C; thoi gian chiét
la 120 phut; ty 1€ dugc liéu: dung méi 1a 1:20 (g/ml). Tiéu
chi danh gi4 dya vao (1) ham luong flavonoid toan phan, (2)
hoat tinh khang khuén va (3) hoat tinh khang viém in vitro

(sodo1).
Bot nguyén liéu
Phuong phap
chiét dun héi luu

Khio sat ndng do ethanol —l

Tiéu chi danh gia

Phuong phap
¢ dién

Ethanol 45%
Ethanol 70%
Ethanol 96%

(1) Ham lugng flavonoid toan phan
(2) Hoat tinh khang khuan
(3) Hoat tinh khang viém

Téi wu hoé diéu kién chiét xuét g

(1) Nhiét do
(2) Thoi gian
(3) Ty 1¢ duogc liéu/dung moi

So do 1. Thiét k& thi nghiém toi uu héa diéu kién chiét cao la
Nhau.
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B6 tri thi nghiém t6i wu héa: thi nghiém tbi wu héa didu
kién chiét xuét cao 1a Nhau st dung phwong phap chiét
dun hdi luu dya trén cac tiéu chi bao gdm: (1) ham luong
flavonoid toan phan, (2) hoat tinh khang khuén va (3) hoat
tinh khang viém invitro sir dung RSM (so do 1). Thi nghiém
duge b tri theo kiéu tryc tim quay (Rotatable Central
Composite Design) va ma tran thi nghiém duoc xay dung
bang phan mém Design-Expert 11.0.

Phan tich théng ké mé hinh biéu dién su phu thudc cua
ham muc ti€u vao cac nhan t6 dugc ma hda la mot phuong
trinh da thurc bac hai c6 dang:

Y = b,J+be +Zb“ ‘+Z Z by XX,

=1 j=1+1

Trong d6: Y 1a hiéu suat dy doan ham muc tiéu; b 1a h¢
s6 hdi quy béc 0; X la nhén t6 doc 1ap tht i anh huong dén
ham muc tiéu Y; b, 1a hé sb h01 quy bac 1 mo ta anh huong
ctianhan t6 X voi Y b.lah¢ s6 hoi quy twong tic mo ta anh
huéng cia yéu td X, Vi Y; b, 1a hé s6 hdi quy tuong tic md
ta anh huong dong thoi X va X voiY.

Bai toan tdi wu duoc lap dua trén phuong trinh hoi quy
xac dinh bang phwong phap quy hoach thuc nghiém 13 ham
mo ta sy phu thudc cia cac ham muc tiéu vao cac nhan td
nhiét do, thoi gian va thé tich. Diéu kién rang budc 1a gidi
han cta vung nghién ctru.

Trong nghién ciru, 3 yéu té duoc lya chon c6 anh huong
dén qua trinh chiét xuét 1a nhiét do chiét (X)), thoi gian chiét
(X,) vaty 1€ dugc heu/dung moi hay thé tich dung méi (X))
Gia trj bién ctia cac nhan té chiét duogc trinh bay ¢ bang 1.
S6 thi nghiém N = 2% + 2k + 6 (N=20 v6i k=3). Trong do,
k 1a s bién sb doc lap va 2k la sb thuc nghiém bd sung tai
diém sao. Khoang cach tir tim dén diém sao a=2"* (a=1,68
voi k=3). Tét ca cac nghién ctru dugc thuc hién ¢ 5 muc (o,
-1, 0, +1, +a)). Nhu vay, trong nghién ctru nay 20 thi nghiém
s& duoc thuc hién voi 23 s6 thi nghiém cua quy hoach toan
phan, 6 thi nghiém lap lai tai tAm dé danh gia sai s6 va 6
thi nghiém bod sung tai diém sao nam cach vi tri tim thuc
nghiém mot khoang +a. Cac ham muc tiéu bao gom ham
lu’ong flavonoid toan phan (Y,), duong kinh vong khang
khuén (Y,), IC,, khang viém (Y ).

Bang 1. Ma héa cac yéu to va gia tri thuc clia yéu td khao sat.

Tén bién Miic nghién ciru

Bién thue Bién mia héa  -a -1 0 +1 +a

X,: nhi¢t do (°C) U, 50 60 75 90 100

X,: thoi gian (phat) U, 60 95 150 205 240

X, thé tich (ml) U, 235 300 400 500 600
Ghicht:a=2,U_ , U Ui la gia tri can trén (+1) va can dusi (-1) ctia bién
doc lap; U, = (U, +U_ )/2 lagiatri trung binh clia can trén va can dusi.
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Trong tit ca thi nghiém, dich chiét thu dwoc sau quéa
trinh chiét duge co quay dudi ap suat giam bang thiét bi
¢6 quay. Cao chiét dugc trit & 2-8°C va hoa trong dung moi
thich hop cho ting thi nghiém.

Phwong phap dinh lvong ﬁavonoid toan phan: xac dinh
ham lu’(mg flavonoid toan phan bang phu’(mg phap UV-Vis
theo chuén rutin. Hon hop phan tng gdm 1 ml dich chiét (tir
phéan doan ethyl acetat), 8 ml methanol va 1 ml AICI, 2%
duoc lic déu. Tién hanh do do hap thu ¢ budc song 431 nm.
Ham luong flavonoid toan phan dugc tinh bang mg dwong
lugng rutin co trong 1 g mau thir (mg RU/g) [9].

Phirong phdp danh gia hoat tinh khang khudn in vitro:
cac chung vi khuan th nghiém sau khi hoat hod c6 mat
dd 1x10°-1x10% CFU/ml duoc trai déu 1én dia thach Luria-
Bertani bang que trai v trung. Tao giéng thach c6 duong
kinh 6 mm. Cho vao mdi giéng 100 pl dich cao chiét thu
nghiém ¢ nong d6 100 mg/ml. U cac dia thach & 37°C trong
24 gid. Sy khuéch tan cua cao chiét ra méi truong thach s&
trc ché sy tang truong cia cac ching vi sinh vat khao sat
tao thanh vong khang khuén xung quanh giéng thach. Xac
dinh duong kinh vong (PKV) khang khuén (mm) theo cong
thic DKV = DKV . - DKV .- Amoxicilin duge sir
dung lam ching duong, con DMSO 10% dugc st dung nhu
chimg am. Khao sat 1ap lai 3 lan va lay gia tri trung binh
[10].

Phuwong phap danh gia hoat tinh khdang viém in vitro:
hoat tinh khang viém cua mau thir duoc danh gid bang
phuorng phap bién tinh proteln theo mo ta trude nhung co
mot 6 sira d6i nho nhu sau: hon hop phan (g bao gom 2
ml mau thir hodc thude ddi chiéu & cac ndng do khac nhau
va 2,9 ml dung dich dém PBS (pH=6.,4) duoc tron véi 0,1
ml albumin trimg, 0 hdn hop & 37+1°C trong 15 phut. Su
bién tinh dugc tao ra bang cach giit hdn hop phan ung &
70°C trong nudc trong 10 phit. Lam mat va do do hap thu
quang & budc song 660 nm. Sir dung nude cit 2 1an 1am miu
trang. Diclofenac sodium, thuc chéng viém khong steroid
duoc st dung lam thudc dbi chiéu. Mdi thi nghiém dugc
thuc hién 3 1an va Iy trung binh. Ty 18 @rc ché sy bién tinh
protein duoc tinh bang cong thire sau:

1(%) = (OD, - OD,)/OD,

Trong do6: OD, la do hép thy ciia mau chimg am; OD, 1a
d6 hip thu cta mau c6 chua chit thir. Xéc dinh gia tri IC
dé danh gia % tc ché ciia mau khao sat [11].

Xu ly 56 liéu: cac s6 lidu dugce biéu thi béng tri s& trung
binh: Mean+SEM. S¢ liéu dugc xtr Iy bang phan mém MS
Excel 2016, xir Iy thong ké dya vao phép kiém tra t-test. S
lidu dugc phan tich bang phan mém Design-Expert 11.0 dé
xay dung mo hinh toén hoc ciia qua trinh chiét ciing nhu xac
dinh cac gia tri toi uu.
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Két qua va ban luan

Anh hwéng ciia nong dp ethanol dén ham lwong
flavonoid toan phan, hoat tinh khding khudn va khdng
viém

Trong cac nghién ctru hién nay, dung moéi methanol hay
ethanol thuong dugc sir dung dé chiét xuét cao chiét tong
vi dung méi nay c6 kha ning xuyén thdm qua mang té bao
thyc vat, cling nhu c6 thé tao ndi hydrogen lién phén tir
voi cdc nhom phan cuc khac, duoc xem la dung moi da
nang co thé chiét dugc nhiu hop chét c6 do phan cuc khac
nhau. Tuy nhién, ethanol dugc uu tién su dung trong nganh
duogc va thuc phém do an toan va kinh té hon methanol.
Trong nghién ciru nay, ethanol & cac ndng do 45, 70 va 96%
duoc lya chon dé khao sat, khdi lugng nguyén lidu chiét 1a
5 g, nhiét do 1a 80°C, thoi gian chiét 1a 120 phut, ty 1€ duoc
lidu/dung mai 1a 1/20 (g/ml). Két qua phan tich ham luong
flavonoid toan phan, hoat tinh khang khuan va khéng viém
in vitro duogc trinh bay ¢ bang 2. Nhin chung khong c6 su
khac biét vé hoat tinh khéang khuén gitia 3 loai cao chiét
nhung cao chiét ethanol 70% c6 ham lugng flavonoid toan
phan va hoat tinh khang viém cao hon so véi 2 cao chiét con
lai. Do d6, chung t6i chon ethanol 70% la dung méi thich
hop dé chiét xuat cao chiét tong tir 14 Nhau.

Bang 2. Ham lugng flavonoid toan phan, hoat tinh khang khuin
va khang viém ctia 14 Nhau khi dugc chiét bing ethanol & cac
nong do khac nhau.

Miu Flavonoid DRV G f/(ilé?lin;gc
(mg/g) S. aureus P. aeruginosa  E. coli (ng/ml) *

MCL45  2,156+0,098 14,33+0,33 11,00+0,58 19,17+0,17 74,91

MCL70  3,152+0,041 16,33+0,88  9,50+0,50 20,50+0,29 62,98

MCL96  2,814+0,276 15,17+0,17  13,50+0,29 20,50+0,50 71,78

Amox 14,83+0,17  11,17+0,17 19,17+0,17

DS - - - - 168,81

Ghi ch: MCL45, MCL70 va MCL96 1an lugt la cao chiét ethanol 45,
70 va 96%; Amox la ching duong Amoxicilin (50 pg/ml) d6i véi thuc
nghiém khang khuan; DS la chiing duong Diclofenac sodium déi véi thuc
nghiém khang khuén.

Téi wu hod diéu kién chiét xudt cao ld Nhau

Xdc dinh mién khao sat cac yéu to:

Nghién ctru tién hanh khao sat tién t6i wu diéu kién chiét
dé xac dinh mién khao sat cua cac thong sb (nhiét do, thoi
gian, ty 1¢ chlet) khi dua dit liéu ddu vao trén phan mém véi
diéu kién chiét nhu sau: khéi luong nguyén liéu dem chiét
la 5 g; nhiét d6 khao sat la nhiét do phong (25°C), 50, 75 va
100°C; thoi gian chiét 1a 30, 60, 120 va 240 phut; ty 1€ dugc
liu/dung moi khao sat 1a 1/10, 1/20 va 1/30 (g/ml); ndng
d6 ethanol 70%.

Thong qua két qua tir bang 2 cho thdy, ham luong
flavonoid toan phan va hoat tinh khang viém c6 su khac biét
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dién hinh hon so véi hoat tinh khang khuan. Do do, nghién
ctru chon ham luong flavonoid toan phan va hoat tinh khang
viém lam tiéu chi chinh d¢ khao sat giai doan tién toi uu.
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Hinh 1. Khao sat du doan mién t3i uu cta ty & chiét (A), nhiét
dd chiét (B) va thdi gian chiét (C).

Két qua nghién ciru cho thy, khi ty 18 chiét ting thi khdi
lugng cao chiét va ham luong flavonoid toan phﬁn tang;
hoat tinh khang viém ting tir ty 1& chiét 1/10 dén 1/20 va
khong c6 su khac biét ¢ ty 1€ 1/30 so voi 1/20 (hinh 1A).
Diéu nay c6 thé 1y giai 1a mic du khi ting ty 1& chiét s&
chiét dugc nhiéu thanh phan flavonoid hon, nhung c6 thé
¢6 nhimg thanh phan khong thé hién hoat tinh theo hudng
khang viém. Khi nhiét d6 chiét ting tir nhiét do phong 1én
dén 75°C thi khéi lugng cao chiét, ham lugng flavonoid toan
phan va hoat tinh khang viém ciing ting 1én. Tuy nhién, khi
tang nhiét d6 1én dén 100°C thi ca 3 tiéu chi nay déu giam
(hinh 1B). Piéu nay c6 thé 1a do khi nhiét do ting cao thi
cac hop chét ¢6 hoat tinh khang viém bi phan huy. Két qua
khao sat thoi gian chiét cho thiy, sau 30 phit chiét thi ca 3
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tiéu chi déu cho két qua thap, co thé 30 phut chua du dé liy
hét cac chét chiét dugc bao gdm ca nhitng chit co hoat tinh
khang viém trong dugc liu. Khdi luong cao chiét thu dugc
tang lién tuc khi ting thoi gian chiét tir 30 dén 120 phut va
giam khi tang thoi gian 1én gap doi (240 phut), tuy nhién sy
thay d6i nay 1a khong dang ké. Ham lugng flavonoid toan
phan va hoat tinh khang viém ting tir 30 1én 60 phut chiét
va ¢6 xu hudng giam déan khi ting thoi gian chiét (hinh 1C).
Diéu nay co thé do chiét ¢ nhiét do cao trong thoi gian dai
c6 thé 1am tac dong bét loi dén cac hop chat co hoat tinh
khang viém.

Tir cac khao sat trén, chung t6i chon mién khao sat cac
yéu té nhu sau: ty 1¢ chiét 1a 1/10-1/30 (g/ml), nhiét d6 chiét
14 50-100°C va thoi gian chiét 1a 60-240 phut.

Anh hwong ciia cac yéu t6 dén ham lwong flavonoid toan
phan, hoat tinh khéng khudn va khdng viém in vitro:

Bang 3. Bang ma tran thuc nghiém va két qua ham lugng
flavonoid toan phan, hoat tinh khang khuan va khang viém clia
cao la Nhau.

Khoa hoc Y - Duoc n——

Y =2,05-0,1688X,-0,2327X, +0,1093X, +0,4502X X,

+0,6289X, X, - 0,0290X X, (1)
Y, =1422 )
Y= 88,14 +0,5663X, + 525X, - 4,39X, 3)

Phuong trinh héi quy (1) cho thay, ham lwong flavonoid
toan phﬁn chiu anh hudng bac 1 cua ca 3 yéu td nhiét do
(X)), thoi gian (X)), thé tich dqu modi (X,); khong chiu danh
hudng bac 2 cta yéu to nhung dong thoi chiu anh huong cua
tuong tac gitta 2 yéu t. Cu thé, trong 3 yéu t6 khao sat, 2
yéu td X, Va X, anh huong dén ham muc tiéu theo ham bac
1 voi hé so am( -0, 1688 -0,2327). Yéu to X, anh huong dén
ham muc tiéu v6i hé s6 duong ciia ham bac 1 12 0,1093. Hai
yéu to X X, tuong tac v6i nhau va anh huong dén ham muc
tiéu theo he s0 duong (0, 4502) Hai yéu t6 XX, tuong tac
voi nhau va anh huong dén ham muc tiéu theo he s6 duong
(0,6289); con 2 yéu to X, X, tuong tac voi nhau c6 su anh
huong khong dang ké véi he s0 am la -0,0290.

Déi véi hoat tinh khéang khuén theo phuong trinh (2) cho
thay, hoat tinh nay khong chiu sy anh hudng bac 1, 2 cua cac

Nghiém Bién thye Bién ma hod Ham muc tiéu ;
thie  x  x x v U U ¥ Y, ¥, yeu to X, X,, X,, cling nhu su twong tac cua ching.
! CUNC O T L I Dai véi hoat tinh khang viém theo phuong trinh (3) cho
2 W% s o A 2R B0 S théy, hoat tinh nay chi chiu anh hudng béac 1 cua ca 3 yéu to
g W% W s A A L KR e X, X, X, nhung khong chiu anh huong bac 2 cia 3 yéu t6
4 @ % W & A A A ey R X X ddng thoi cling khong chiu anh huéng ciia trong
5 9 205 300+l 41 -l 1512002 2000100 87,60 téc glu’a chung.
6 60 95 500 -1 -l 41 258:004  2050:150 8354 T ‘80 nehién ciru d3 hon che didu kién ph
muc ti€u nghién atra n cac di 1€n
7 9 205 500+l 41+l 290:030 1100000 10181 €0 muyc hieu nghien cuu datra, chon cac dicu kien phu
hop véi ham Iugng flavonoid toan phan cao nhat, hoat tinh

8 60 205 300 -1+l -l 2345007 1050:000 10375 i PO " SR A

. khang khuan va khang viém cao nhat. Két qua gia tri toi uu
9 SO0 150 400 2 0 0 168:004  1000:000 93,10 Lo o o 5 TN

. cac dicu kién trong qua trinh chict xuat cao chiét tir 14 Nhau
10 100 150 400 2 0 0 072003 1600:000 9626 5 ; PO ,

- bang RSM dugc thé hién trong bang 4.
1 7560 400 0 2 0 168:005  000:000 8992
1 75240 400 0 42 0 1468002 1500:000 98,60 Bang 4. Két qua gia tri t6i uu héa theo cac yéu td dap dng.
13 750150 2850 0 2 L§7014 14005000 8523 —

N Yéu to dap ung
14 750150 600 0 0 42 272:002 2250050 7511 s 1
15¢ 75 150 400 0 0 0 3,0440,12  0,0040,00 89,77 Flavonoid (mg/g) DKV (mm) IC,, (ng/ml)
16 750150 400 0 0 0 21002 1850+150 8796 X.: nhiét do (°C) 60 75 %

- nhiét dg
17 75150 400 0 0 0 139:001 2050050 8697
X : thoi gian (phut) 95 150 95

18 750150 400 0 0 0 225:007 20505350 103,90 :
19¢ 75 150 400 0 0 0 2724002 21,00£3,00 97,38 X,: thé tich (ml) 300 600 500
20 75150 400 0 0 0 200:000 1500000 7387

Ghi cha: () thi nghiém dugc tién hanh tai diém sao; () thi nghiém dugc
tién hanh tai diém tam. Khang khuan: cao chiét c6 néng do 100 mg/ml
trén chiing P. aeruginosa.

Sau khi khao sat cac diéu kién chiét xudt dugc thiét
ké trén phan mém Design-Expert 11.0 va tién hanh thuc
nghiém thu dugc két qua nhu bang 3. Tir két qua bang 3 ¢
duogc phuong trinh hdi quy twong thich vai thye nghiém cho
ham luong flavonoid toan phan (1), hoat tinh khang khuan
(2) va khang viém (3) c6 dang:
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Tir két qua hinh 2 va 4A cho thy, ham luong flavonoid
toan phan c6 xu huéng giam gia tri khi yéu td nhiét do chiét
X, va thoi gian chiét X, thay d6i. Poi véi yeu t6 thé tich
dung mdi X, thi ham luorng flavonoid toan phan thé hién xu
hudng tang trong ving khao sat. Tir két qua hinh 3B Va 4C
cho thdy, hoat tinh khang viém c6 xu huéng tang khi yéu tb
X, thay dbi trong vung khao sat. Déi vai yéu tb X, thi hoat
tlnh khang viém thé hién xu huong giam. Tur hinh 3A va 4B
cho thay, hoat tinh khang khuan khong thay doi khi cac yéu
t6 thay doi trong viing khao sat.
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Ham icng flavonod

Ham Idng flavonoid

C: Thé tich

Ham g flavonoid

C:Thetich 400

17 139 161

Hinh 2. D6 thj 3D biéu dién sy anh hudng clia 2 yéu t& dén ham
lugng flavonoid toan phan bao gom thoi gian va nhiét do (A); thé
tich va nhiét d¢ (B); thoi gian va thé tich (C).

Khang khusn (mm)

575014 49.7731

Hinh 3. D6 thi 3D biéu dién sy anh hudng clia 2 yéu t& bao gom
thoi gian va nhiét do dén hoat tinh khang khuan (A) va khang
viém (B).

Ham ang favanaid
h
Him luang fiavancid
i
Kiing thuin

ANwEtdd 8 Thiigian Achmgras

Khing thuin

Tir cac két qua phén tich, cac didu kién chiét xuat duoc
lya chon dé chiét cao chiét tiém nang tir 1a Nhau cho cac
khao sat tiép theo nhu sau: nhiét o chiét 1a 60°C; thoi gian
chiét 12 95 phut; thé tich dung mai 1a 500 ml, tirc ty 18 dugc
li¢u/dung méi 1a 1/25 (g/ml).

Ddnh gid higu qud qud trinh t6i wu héa

Dé kiém tra tinh tuong thich cua két qua phuong trinh
héi quy tir phan mém ddi véi thuc nghiém, tién hanh thuc
hién lai quy trinh chiét xuat véi diéu kién toi wu d lya chon,
thi nghiém dugc thuc hién 3 lan va két qua dugc trinh bay
0 bang 5.

Bang 5. Kiém tra do lap lai ctia mo hinh t6i uu héa.

Flavonoid

T X, (‘C) ();fm n Xm) e PKV (mm)  IC,, (ng/ml)
1 60 95 500 2,105 11,00 70,21
2 60 95 500 2,391 12,00 70,20
3 60 95 500 2,184 11,50 70,21
Trung binh 2,227+0,085 11,504£029  70,21+0,003

Sai s6 ham luong flavonoid toan phan giira két qua st
dung phén mém va thyc nghiém:

| Kq tn—Kq tt ‘
Kq tt

%A= % 100% = 122272411 16000 — 7 50,

Sai s6 hoat tinh khang khuan gitra két qua str dung phan
mém va thuc nghiém:

| Kq tn—Kq tt \
Kq tt

|11,5-14,225 |

%A=
% 14,225

x 100% = % 100% = 19,156%

Sai s6 hoat tinh khang viém gitra két qua sir dung phin
mém va thuc nghiém:

| Kq tn—Kq tt ‘
Kqtt

| 70,206 — 77,94
77,94

%A= x 100% = % 100% = 9,9%

tning viém
i
Khing viém

ANKEES 8 Thaigian

Khing kruin

Him g fivoncid

Khing viém

Hinh 4. Dy doan sy thay ddi ham lugng flavonoid toan phan (A); hoat tinh khang khudn (B) va hoat tinh khang viém (C) theo su

thay déi ctia cac yéu to.
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Tinh toan két qua sai s trung binh sau 3 1an thyc hién thi
nghiém ctia ham lugng flavonoid toan phan, hoat tinh khang
khuan va khang viém cho thdy, sai s6 thap va mé hinh ti vu
¢6 o lap lai tot.

Sau khi dua ma tran két qua vé ham luong flavonoid
toan phan, hoat tinh khang khuan va khang viém cua 20
thi nghiém thuc nghiém vao phan mém Design-Expert 11.0,
thu dugc két qua phan tich phuong sai va gia tri cac hé sd
cua mo hinh nhu bang 6 va hinh 5.

Bang 6. Phan tich phuong sai (ANOVA) anh hudng cla cac nhan

to chiét dén ham muc tiéu Y, (ham lugng flavonoid toan phan)
va Y, (hoat tinh khang viém).

Ham Ngudn Tong Bic Trung binh Gia Gia
muyc tiéu  bién thien  binh phwong  twdo  binh phwong triF  triP
X, 0,389 1 0,389 0,99 0,338
X, 0,739 1 0,739 1,88 0,193
X, 0,163 1 0,163 0,42 0,531
Y, XX, 1,620 1 1,620 4,13 0,063
XX, 3,160 1 3,160 8,05 0,014
XX, 0,007 1 0,007 0,02 0,898
Tong saisd 11,19 19
CV=30,60%, R*=0,544
X, 4,38 1 4,38 0,036 0,853
X, 375,90 1 375,90 3,050 0,100
A X, 263,11 1 263,11 2,140 0,163
Tong saisé  2614,28 19

CV=12,59%, R’=0,246

Dur doan va thire nghiém

T

2
Thure nghiém

Khoa hoc Y - Duoc n——

tiéu ham luong flavonoid toan phan véi gia tri mirc y nghia
R?=0,544 va d¢ tin cay la 74%. H¢ s6 xac dinh R (coefficient
of determination) cho biét 54,4% sy bién d6i ctia ham lugong
flavonoid toan phan 1a do anh huéng cua cac bién doc lap
nhu ham nhiét d9, thoi gian chiét va thé tich dung méi, co
45,6% su thay di 1a do cac yéu t6 khong xac dinh dugc gay
ra (sai s6 ngau nhién). Bén canh d6, hé s6 bién thién CV
(coefficient of variation) cao ching t6 rang céac thi nghiém
duogc thuc hién chinh xac va do lap lai thép. Gia tri p cua
kiém dinh sy khong twong thich ctia mo hinh 14 0,393, 16n
hon 0,05. Nhu vy, su khac biét gitta du doan cua phén mém
va thuc nghiém khong c6 ¥ nghia thong ké véi p>0,05. Do
d6, m6 hinh hoi quy trén tuong thich voi thue nghiém.

Doi v6i ham muc tiéu Y ;: két qua cho thay, céc bién don
X, X,, X, khong c6 anh huong dang ké dén ham muc tiéu
(p>0 05) nén khong dugc git lai dé phan tich t6i wu sau
nay. Két qua phan tich cho thay, cac yéu tb tuong tic véi
ham muc ti€u hoat tinh khang viém véi gia tri mic y nghia
R2=0,246 va do tin cay 1a 49,6%. Hé s6 xac dinh R cho biét
24.,6% su bién d6i cua hoat tinh khang viém 1a do anh hudng
ctia cac bién doc 1ap nhu ham nhiét do, thoi gian chiét va thé
tich dung méi, c¢6 75,4% su thay doi 1a do cac yéu t6 khong
xéc dinh duoc gay ra (sai s6 ngdu nhién). Bén canh d6, hé sb
bién thién CV cao ching to réng cac thi nghiém dugc thuc
hién chinh xac va d6 lap lai thép. Gia tri p cua kiém dinh
su khong tuong thich ciia mo hinh 1a 0,422, 16n hon 0,05.
Nhu vay, su khac biét gitta dy doan cia phén mém va thuc

Du doan va thuc nghiém

" (B)

1o

Wk

HEF

Dhr dodn

[s]
Thure nghiém

Hinh 5. So sanh ham lugng flavonoid toan phan (A) va hoat tinh khang viém (B) tir thuc nghiém va tif mé hinh dugc xay dung.

Dbi v6i ham muc tiéu Y , két qua ch9 thfiy, cac bién don
X, X,, X, khong ¢6 anh huong dang ké dén ham muc tiéu
(p>0 05) nhung twong tac bac hai (X X,) cua bién nay co
anh hu’orng dang ké nén bién X, X, duorc giit lai dé phan
tich t6i wu. Riéng bién don X, khong c6 anh huong dang
ké nén khong duoc giir lai phan tich t6i uu sau nay. Két
quéa phan tich cho thay, cac yéu tb tuong tic véi ham muc
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nghiém khong c¢6 y nghia thong ké vaéi p>0,05. Do d6, mo
hinh hoi quy trén tuong thich véi thuc nghiém.

Nghién ctru da xay du'ng duoc mo hinh toan hoc mo ta
anh huéng cua 3 nhan t& chiét (nhiét do, thoi gian, ty. 1é
duoc lidu/dung moi) dén ham lugng flavonoid toan phan,
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hoat tinh khang khuan va khéng viém tir 14 Nhau. Két hop
gitta phuong phap truyen thong va su hd tro ciia phan mém
thu dugc cac gia tri toi wu dé chiét cao 14 Nhau nhu sau:
dung moi chiét ethanol 70%, nhiét do chiét 60°C, thoi gian
chiét 95 phut va ty 1¢ duoc liéu/dung méi 1/25 (g/ml). Cao
chiét tai diéu kién chiét nay c6 ham lugng flavonoid toan
phan 1a 2,227 mg RU/g chét kho, thé hién hoat tinh khang
khuan véi DKV khang khuén 1a 11,5 mm & noéng d6 100
mg/ml dbi v&i chung P. aeruginosa, hoat tinh khang viém
voi gia tri IC 14 70,21 pg/ml. Tu két qué nghién ctu cho
thay, viéc ap dung phuong phéap truyén théng véi sy hd trg
ctia phan mém théng minh trong quy trinh chiét xuit gitp
giam chi phi, céng stc va rat ngan thoi gian nghién ctu.
Day 14 bude dau thanh cong dé tao ra cao chiét tiém nang tir
14 Nhau cho cac nghién ctu va ing dung.
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Tom tit:

Pseudomonas aerugmosa 1a m§t trong nhirng cin nguyén pho bién gay nhiém trung bénh vi¢n, nhiém tring co hoi.
Véi cac co ché dé khang khang sinh da dang nhuw sinh p-lactamase pho rong, tang cwong sw biéu hién cua cac gen
ma héa bom day, irc ché kénh porin, thay dbi tinh tham ciia mang..., P. aeruginosa da gay ra rit nhiéu khé khin
cho cdc bac si lam sang trong viéc lya chon phwong phap diéu tri thl'ch hgp. Trong nghién citu nay, cac tac gia sir
dung ky thuat multiplex PCR aé phat hién cac gen ma hoa ESBL (blaVEB), MBL (blaDIM) va AmpC ¢ cac chiing
P. aeruginosa phén lap tai Bénh vién Xanh Pén va Bénh vién Thanh Nhan tir nim 2010 dén nim 2015. Trong tdng
s6 216 chiing nghién ciru, két qua cho thiy cé 40 (18,51%) chiing mang gen blaVEB, 1 (0,46%) chiing mang gen
blaDIM, 193 (89,35%) chiing mang gen AmpC. Trong s6 nay, c6 1 (0,46%) chiing mang dong thoi ca 2 gen DIM -
AmpC va 38 (17,59%) chiing mang dong thoi ca 2 gen VEB - AmpC. Két quéa nay da nhian manh sy da dang gen
khang khang sinh ciia cac chiing P. aeruginosa trong nghién ciru ciing nhw chi ra tim quan trong ciia hoat dong kiém

soat nhiém khun tai bénh vién dé ngin chin sy lan truyén cac tic nhan nay va dem lai hi¢u qua diéu tri.

Tir khéa: AmpC, DIM, mPCR, P. aeruginosa, VEB.
Chi s6 phén logi: 3.5

Pat van de

Truc khuidn mu xanh (Pseudomonas aeruginosa) la
mot cin nguyén thuong gip trong nhiém khuén bénh vién,
chiém ty 1€ khoang 10% gay ra cac bénh viém phéi, nhiém
trung huyét, nhidm tring dudng tiét niéu, nhidm tring vét
mo, anh hudng dén stic khoe cua bénh nhan ciing nhu gia
tang cac ganh ning vé chi phi cham soc va diéu tri [1-3].
Nhiéu nghién ctru da dugc tién hanh trén thé gisi cho thay,
céc ching P, aeruginosa da khang thudc c6 rat nhidu co ché
khang dic biét nhu san xuét cac enzym B-lactamase, trc ché
c4c gen porin hodc ting cudng sy biéu hién cta cac bom day
khang sinh efflux pump. C6 nhiéu chung P. aeruginosa duge
phan lap c6 kha ning san xuat enzym p-lactamase pho rong,
trong d6 c6 VEB-1 enzym (Vietnamese extended spectrum
B-lactamase) dugc phat hién lan dau tién & Escherichia coli
trén mot bénh nhan nguoi Viét Nam vao nam 1996 nhung
sau d6 phan 1ap dugc & P. aeruginosa trén mot bénh nhan
nguoi Thai Lan [4, 5]. Ngoai ra, cac chung P. aeruginosa
phan 18p dugc c6 MBLs da dugc bao céo o nhiéu noi trén
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thé gioi bao gom: IMP, VIM, SPM, GIM va méi dy nhat
la DIM (Dutch imipenemase). B-lactamase DIM-1 c6 kha
nang thily phén cac cephalosporin phd rong, carbapenem,
truge day duoc bao cao & Ha Lan [6]. Nhiéu nghién ciru trén
1am sang ciing cho thdy bénh nhan nhidm P, aeruginosa ting
san xuat AmpC co ty 18 khong dap tng thude cao hon 67,5
lan cac truong hop nhiém trung P aeruginosa khong ting
san xudt AmpC [7, 8]. Su da dang trong co ché khang va cac
loai gen dé khang gitip P aeruginosa tro' thanh mot trong
nhiing can nguyén gay bénh nguy hiém. Tuy nhién, tai Vit
Nam, cac nghién ctru vé P aeruginosa chu yéu tap trung mo
ta thuc trang khang khang sinh dé dua ra cac canh bao cho
bac si diéu tri, chua ¢6 nhidu nghién ctru xac dinh cac gen
lién quan dén khang thudce. K¥ thuat PCR 1a k¥ thuat c6 do
nhay va d¢ dac hiéu cao duoc st dung dé phat hién cac gen
khang khang sinh & P. aeruginosa. Trong nghién ctru nay,
chung t6i phat trién k¥ thuat multiplex PCR dé phat hién
ddng thoi cac gen khang khang sinh VEB, DIM va AmpC
trén cac ching P. aeruginosa phan lap tai 2 Bénh vién: Xanh
Po6n va Thanh Nhan.
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Abstract:

Pseudomonas aeruginosa is one of the most common
agents causing nosocomial infections, opportunistic
infections. There are a variety of antibiotic resistance
mechanisms in P. aeruginosa such as: extended spectrum
beta-lactamase (ESBL) production, overexpression of
efflux pump genes, inhibitions of porin channels, and
changes in membrane permeability. P. aeruginosa has
caused a lot of difficulties for clinicians in choosing
appropriate treatment methods. In this study, we used
multiplex PCR technique to detect ESBL (blaVEB),
MBL (blaDIM) and AmpC coding genes in the strains
of P. aeruginosa isolated at Saint Paul and Thanh Nhan
Hospitals from 2010 to 2015. A total of 216 strains
were studied, and the results showed that 40 (18.51%)
strains had the blaVEB gene, 1 (0.46%) strain carried
the blaDIM gene, 193 (89.35%) strains carried the
AmpC gene. Out of them, 1 (0.46%) strain carried
both the DIM and AmpC genes, and 38 (17.59%)
strains simultaneously carried both VEB-AmpC genes.
These results highlighted the antibiotic resistance gene
diversity of P. aeruginosa strains in the study as well as
pointed out the importance of infection control activities
in hospitals to prevent the spread of these agents and
achieve treatment effectiveness.

Keywords: AmpC, DIM,
aeruginosa, VEB.

Classification number: 3.5

mPCR, Pseudomonas
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Phuong phap nghién ciiu
Chiing vi khuin

Nghién ctru st dung 216 chung P, aeruginosa dugc phan
1ap tai 2 Bénh vién Xanh Pon va Thanh Nhan trong giai
doan 2010-2015. Céc chung dugc luu trir trong Ngan hang
chung ctia Phong thi nghiém khang sinh, Khoa Vi khuan,
Vién Vé sinh Dich té Trung wong.

Trudc khi tién hanh nghién ciru, cic ching vi khuan
dugc nudi ciy trén moi truong thach Mueller - Hinton Agar
(MHA) va sau d6 dugc dinh danh lai bé’mg MALDI - TOF.
Viéc dinh danh lai cac chung vi khuan duoc thuc hién tai
Don vi nghién ctru 1am sang Pai hoc Oxford - Ha Noi.

Dia diém tién hanh nghién ciru

Nghién ctru duoc thuc hién tai Phong thi nghiém khang
sinh, Khoa Vi khuan, Vién Vé sinh Dich t& Trung wong.

Ky thudt multiplex PCR (mPCR)

Tach chiét AND: ADN khuén duoc tach chiét bang
nhiét: P. aeruginosa dugc xac dinh la ching thuan va duge
nudi cdy trén méi truong thach dinh dudng MHA, 1 & 37°C.
Lay 3-5 khuan lac P. aeruginosa, hoa déu vao 200 pul nude
cat vo trang dung trong dng eppendorf 1,5 ml. Ong hoa
khuén dugc vortex déu va dé & nhiét d6 95°C trong vong 10
phut va loai bo can, thu nude ndi lam khuén miu ADN cho
phan tmg mPCR. ADN khuén duoc luu giit & -20°C cho dén
khi thyc hién phan tng mPCR.

Phan tng PCR: cic cip mdi st dung trong nghién
cuu nay da duoc thiét ké trong nghién ciu trudec do cua
Nadagopal Murugan [9] (bang 1).

Bang 1. Trinh ty cic cap mdi st dung.

) . . Nhiét dj Kich thuge
Nhom thuoc Moi Trinh tw moi 5°---3’ gan moi doan kKhuéch
(°C) dai

Betalactamase ~ VEBF CCCGATGCAAAGCGTTATGA

VEBR  ACCCCAACATCATTAGTGGC 7

DIMF TAACGACGAGGTACCTGAGC

DIMR ACCACACCACTACGTTGTCT o 0

AmpCF  GATGAAGGCCAATGACATTCCG

AmpCR  CATGTCGCCGACCTTGTAGTAA s

Thanh phéan cua phan tng mPCR bao gom: 12,5 ul Go
Taq Green Master Mix (Promega) di bao gdm: 2X Green
GoTag® Reaction Buffer (pH 8,5), 400 uM dATP, 400 uM
dGTP, 400 uM dCTP, 400 uM dTTP va 3 mM MgCl,, 0,2
pl moi nguge va moi xudi moi loai (10 uM), 1 pul ADN
khuon (1-10 ng/ul) va 10,3 pl nuée Nuclease free. Tong thé
tich 1a 25 pl. Phan tng dugc thuc hién trén may luan nhiét
Thermo-cycler (Applied Biosystems, Veriti) theo chuong
trinh:



Giai doan khoi dong 94°C trong 5 phut, giai doan bién
tinh & 94°C/30 gidy, gin moi & 60°C/30 gidy, kéo dai &
72°C/1,5 phut. Tong s6 chu ky 1a 35. Giai doan két thuc:
72°C/7 pht.

Pién di 10 pl san phdm phan ung PCR trén thach
agarose 1,5% va nhuom bang Red safe. Quan sat va phan
tich két qua trén hé théng may chup gel.

Phin tich va qudn Iy sé ligu

Phan mém excel dugc sir dung dé quan ly va phan tich
so liéu.
Két qua nghién cuiu

100,00%

90,18% g8 68%

90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%

20,00%
0829  11,32%

Chang khéng mang gen KKS

10,00%

0,00%
Chang c6 mang gen KKS

M Bénh vién Xanh Pén M Bénh vién Thanh Nhan

Biéu do 1. Ty 1&¢ cac chling P. aeruginosa c6 mang gen khang
khang sinh (KKS) dugc phat hién tai Bénh vién Xanh Pon va
Thanh Nhan.

Biéu d6 1 cho thiy ty 1& cac chung P. aeruginosa c6
mang gen khang khang sinh trong nghién ctru nay chiém
ty 1€ rat cao, 90,18% tai Bénh vién Xanh Pon va 88,68% tai
Bénh vién Thanh Nhan.

Bang 2. Céac ching P. aeruginosa c6 mang gen khang thudc dugc
phat hién bing ky thuat multiplex PCR.

VEB DIM AmpC

Duong  Am Duwong  Am Duong  Am

tinh tinh tinh tinh tinh tinh
Bénh vién Xanh Pon 32 131 1 162 146 17
Bénh vién Thanh Nhan 8 45 0 53 47 6
Téng 40 176 1 215 193 23

Két qua multiplex PCR trén 216 ching ¢ bang 2 cho
thiy, c6 40 (18,51%) chung c6 mang gen blaVEB, 1 (0,46%)
ching c6 mang gen blaDIM, 193 (89,35%) chung c6 mang
gen AmpC.

Trong s6 nay, c6 1 (0,46%) ching mang dong thoi ca 2
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gen DIM-AmpC va 38 (17,59%) chiing mang dong thoi ca
2 gen VEB-AmpC; khong c6 ching nao mang dong thoi ca
2 gen VEB-DIM hay ca 3 gen VEB-DIM-AmpC (bang 3,
hinh 1).

Bang 3. Cac chiing P. aeruginosa mang 2-3 loai gen khang thudc.

VEB-DIM  DIM-AmpC VEB-AmpC  VEB-DIM-AmpC

Bénh vién Xanh Pon 0 1 31 0
Bénh vién Thanh Nhan 0 0 7 0
Téng 0 1 38 0

576kb

742kb 410kb

3 4 5 6 7 8 9 10 11 12 13 14 PC NC

(B)

Hinh 1. Két qua multiplex PCR khuyéch dai cic gen VEB-DIM-
AmpC. Ladder 100 bp (Bioline-100 bp). (A) Cac vitri 1, 2, 3, 4,
7: AmpC duong tinh; vi tri 6: AmpC va DIM duong tinh; vi tri 7:
AmpC va VEB duong tinh; vi tri PC: ching duong v&i ca 3 gen
AmpC-VEB-DIM; vj tri NC: chdng am. (B) Cac vi tri 1, 2, 3, 4,
5,6,8,9, 10: AmpC duong tinh; vitri 7, 11, 12, 13, 14: AmpC
va VEB duong tinh; vi tri PC: ching duong voi ca 3 gen AmpC-
VEB-DIM; vi tri NC: chiéing am.

P. aeruginosa mét trong nhiing can nguyén chinh gay
nhiém tring bénh vién c6 ty 1é khang thudc ting cao va ngay
cang da dang. Do do, vi khuan da gay ra nhitng khé khin
cho béc si lam sang trong viéc lya chon li¢u phép khang
sinh thich hop dé diéu tri cho bénh nhan. Trong nghién ctru
nay, ty 1& cac chung P, aeruginosa ¢ mang it nhat 1 loai gen
khang thudc trong 3 gen blaVEB, blaDIM va AmpC chiém
ty 18 rat cao, lan luot 1a 90,18% tai Bénh vién Xanh Pon va
88,68% tai Bénh vién Thanh Nhan.

Giong nhu mdt s6 vi khuan Gram am khac, P. aeruginosa
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¢6 chira mot gen gdy cam ung thuéc nam trén nhidm sic
thé - blaAmpC, mi hoa mét loai enzym p-lactamase phd
rong thude 16p C [2]. Enzyme nay gop phan vao sic dé
khang tu nhién cta vi sinh vat d6i v6i cac phan tir khong
bén va gdy cam tmg, nhu aminopenicillins, cephalosporin
thé hé tht nhat va thi hai [3]. Quan trong hon, khi dugc
san xuat qua muc do dot bién lam thay ddi qua trinh phuyc
hoi peptldoglycan AmpC trd thanh nguyén nhan chinh gy
ra sy khang thudc d6i véi cac penicillin antipseudomonal
(ticarcillin va piperacillin), monobactams (aztreonam),
cephalosporin thé hé thtr tu (cefepime) [10, 11] va c¢6 kha
ning chdng lai tic dung tc ché cua clavulanate, sulbactam
va tazobactam [12]. Trong nghién clru nay, ty 1€ cac ching
P. aeruginosa c6 mang gen AmpC chiém ty 1é rat cao
(89,35%). Két qua khang sinh d6 cho thay ty 1¢ cac ching
khang voi cefepime 1a 85,24%. Nhu vay, voi su xuat hién
ctia kiéu gen ciing nhimng dic diém kiéu hinh c6 thé nghi ngd
ring cac chung trong nghién ctru ndy ¢ kha ning san xuat
AmpC & mirc cao. Pé khing dinh chic chén can thiét tién
hanh nghién ctru xac dinh mirc d6 biéu hién gen AmpC hay
kha nang sinh AmpC ¢ mutc do cao hoac xac dinh cac dot
bién dan dén tdng san xuit qua mirc AmpC. Nhiéu nghién
ctru trén thé gidi da duoc tién hanh va chi ra cac dot bién
duogc goi 1a dot bién giai phong phd bién trong 1am sang va
chiém ty 18 16n & cac chung khang ceftazidime va cefepime
trong cac nghién ctru khac nhau [8, 10-12]. Tinh trang dang
lo ngai nay da thuc day sy phat trién cua cac loai p-lactam
m&i nhu ceftolozane va cac chit wc ché AmpC méi nhu
avibactam cho thay cac trién vong trong cong tic phong
chéng loai dot bién nay [13].

Bén canh d0, cac ching P. aeruginosa trong nghién cuu
ndy c6 mang gen blaVEB véi ty 1¢ 1a 18,52%, thdp hon
nhiéu so véi nghién ctru cua Neil Woodford tai mét bénh
vién & Anh (2008-80%) nhung cao hon mot chut so voi
nghién ctru ciia Nandagopal Murugan tai An Do (2018-
11,50%) va cua Sahar Amirkamali tai Iran (2017-13,3%) [9,
13, 14] . Két qua khang sinh d6 tai Bénh vién Xanh Pon va
Thanh Nhan cho thay, cac chung P. aeruginosa néu trén c6
ty 1 dé khang ceftazidime va cefepime cao (CAZ -72,68%,
FEP-85,24%). Trong khi blaVEB dugc phat hién kha phd
bién & P aeruginosa phan lap tai nhiéu nude trén thé gioi
thi blaDIM Ia gen mdi phat hi¢n trong giai doan hién nay.
Trén thé gidi, cac ching mang gen blaDIM dugc bao cao
0 mot vai truong hop tai Ha Lan (1 truong hop), An Do
(5%), Sierra Leone (40%) [6, 9, 15] va trong nghién ctru nay
chung t6i da phat hién c6 mdt chung mang gen blaDIM. Vi
khuan c6 enzyme B-lactamase DIM-1 c6 kha nang ly giai
cephalosphorin phd rong va carbapenem [4, 6]. Cac chung
P aeruginosa trong nghién curu nay cé ty 1€ khang IMP va
MEM rit cao, lan luot 1a 97,63% va 95%. Do vdy, rat can
thiét phai tim hiéu thém vé su lan truyén va xuét hién cta
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chung vi khudn mang gen blaDIM tai Viét Nam.

Nghién ctru ciing cho thdy mot ty 1¢ khong nho (39/216-
18,05%) ching P. aeruginosa c6 dong thoi 2 loai gen khang
thudc gitip 1am ting kha nang dé khang khang sinh, gay kho
khan rat 16n cho béc si diéu tri trong viéc lya chon khang
sinh phu hop. Diéu nay ciing cho thdy cac chung vi khuén
mang gen khang thudc dang ngay cang da dang, mot chiing
vi khuén c6 thé mang mot hodc nhiéu loai gen khang thudc
khac nhau. DPay chinh la hau qua cua viéc lam dung khang
sinh trong diéu tri nhiém Khuén - mot tinh trang hién dang
rat pho bién tai Viét Nam - sir dung khéng sinh bira bai,
khong tuan thu theo phac d6 diéu tri, lidu lwong khang sinh
sit dung khong dung. Ngoai ra, kha ning lan truyén gen
khang khang sinh trong ctng loai hodc giita 2 loai vi khuan
thong qua plasmid, transposons va intergrons ciing gitip kha
ning dé khang ciia vi khuan da dang hon. Do do, tai cic
bénh vién, viéc thuc hién cong tac kiém soat nhiém khuan
1a rat can thiét dé ngan chin sy lan truyén cta cac vi khuan
khang thudc, tir d6 c6 thé dua ra phac d6 diéu tri hiéu qua
cho bénh nhan.

Ty 18 céc chung P. aeruginosa c¢b mang it nhat 1 loai gen
khang thudc trong 3 gen blaVEB, blaDIM va AmpC chiém
ty 1€ rt cao, 1an luot 13 90,18% tai Bénh vién Xanh Pon
va 88,68% tai Bénh vién Thanh Nhan. Trong d6, 193/216
(89,35%) chung P. aeruginosa mang gen AmpC, 40/216
(18,51%) mang gen VEB va 1/216 (0,46%) mang gen DIM.

Céc ching P. aeruginosa c6 sy da dang vé kiéu gen
khang thude khi c6 38/216 (17,59%) mang dong thoi ca 2
gen khang khang sinh, cho thay kha nang dé khang da dang
ctia vi khuan nay, tir d6 ¢6 thé gy ra nhidu khé khan cho
béc si 1am sang trong viéc lya chon phuwong phap diéu tri
thich hop.
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Nghién ctru kha nang chiu han
cua 6 giong lua mua ¢ giai doan sinh duwong
trong di¢u kién han nhan tao

Luu Hoai Nam*, Nguyén Hoai Thanh, Vé Cong Thanh
Bé mén Di truyén va Chon giong cdy trong, Khoa Néng nghiép, Triong Pai hoc Can Tho
Ngay nhdn bai 6/5/2019; ngay chuyén phan bién 10/5/2019; ngay nhan phan bién 19/6/2019; ngay chép nhan ding 26/6/2019

Tom tiit:

Nghién ctru dwoc tién hanh nhim tim hiéu sy thich &ng vé biéu hién sinh héa ciia 6 gidng lia mua dap vng trong
diéu kién han giai doan sinh dudng. Thi nghiém dwoc bo tri theo kiéu thira s6 hai nhan t6 khdi hoan toan ngiu nhién,
nhin t6 thir nhit I3 6 gidng lua: Nang Quét, Nang Cha Rin, Huyét Rong, Bong Huwong, Tring Tép va Mot Bui Pé
(gidéng Nang Keo Chum dworc sir dung 1am déi chirng nhay cam véi han); nhén t6 thir hai 13 2 diéu kién twéi (di nuée,
khéng twéi nwéc) véi 3 1an Lip lai. Bai bao nghién ctru vé sy thay ddi cic dic tinh sinh hoa trong diéu kién han so véi
di nuéc. Két qua cho thiy, dé thich tng trong diéu kién han, 6 giéng lia c6 su tich liiy cao ham lwgng chlorophyll,
dwdng tong sd va proline trong la. Ham luong chlorophyll a giam 1,36 1an, chlorophyll b ting 1,79 lan, chlorophyll
tong ting 1,36 1an, dudong tong sb tang 1,70 lan, proline ting 4,44 1an. Hai giéng (Mot Bui P6 va Nang Quét) c6 ham
lwong dudng tong s6 va proline cao nhit & diéu kién han. Puong tong sb va proline c6 hé s6 twong quan thuin, proline

12 yéu t6 quyét dinh kha ning chiu han.

Tir khéa: chiu han, giai doan sinh dwdng, hé sé di truyén, sinh hoéa.

Chi s6 phén loai: 4.1

Lua (Oryza sativa L..) 1a cay luong thuc quan trong cung
cép nhu cau dinh dudng cho nira triéu ngudi trén thé giéi
va rat d& bi anh huong boi diéu kién kho han [1]. Han 1a
mot trong nhimng yéu t6 anh huong nghiém trong dén san
xuét laa va dang tré thanh van d& ngay cang nghiém trong &
nhiéu noi trén thé gi6i [2]. O khu vuc Pdng bang song Ctru
Long, dot han han nam 1998 da khién gén 247.850 ha Iua bi
anh huong, trong d6 32.000 ha bi mat trang. Tir nim 2000
dén nay, tinh trang han han da lién tuc xay ra vao cac nim
2002,2004, 2005, 2006, 2009, 2015 va 2016 [3]. Tuy nhién,
dot han han va xam nhap man vao mua khoé nam 2016 gay
anh hudng 16n nhét, toan ving Pong bang song Ciru Long
dd c6 dén 208.000 ha laa bj thiét hai, trong d6 60% bi thiét
hai ning va nhiéu ving bi mt tring. Ngudi ta da hoach dinh
mot tht ty vu tién cho du tu nghién ctru tinh chdng chiu
kho han, chiu man va chiu ngap tng trong linh vuc cai tién
gidng cay trong trén toan thé gisi [4]. Do do, viéc cai tién
giéng va k¥ thuat canh tac da va dang duoc dit ra, viéc su
dung gibéng lta c6 kha nang thich nghi va chdng chiu cao 1a
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mot bién phap tiét kiém nude hitu hiéu nhét. Giéng nhu cac
loai khac, strc chéng chiu cta lta rat kém trong diéu kién
khan hiém nuéc, dic biét 1a trong giai doan sinh truong. Sy
thiéu hut nudc c6 anh huong rat 1on dén sy khac biét vé:
hinh thai, sinh hoa trong vong doi cdy trong (dic biét & lua),
thiéu nuéc anh huong dén ca giai doan sinh truong 1an sinh
san [5]. Nhiéu nghién ciru vé sy thich (mg cta cy lta trong
diéu kién han da duoc thyc hién, nhu sy thay d6i ham luong
chlorophyll, dudng tong sd, proline trong 14, anh hudng ciia
han dén cac dic tinh 14, ré [6-8]. Cay trong khi gip stress
han s& diéu chinh ap suat thim thiu bang cach téng hop cac
chat c6 vai tro thim thdu nhu proline, dudng tong sd... Mt
khéc, nhitng giéng lia mua 1a nhing giéng truyén thong
dugc ngudi dan trong sudt nhidu nim qua ciing chiu anh
huong nghiém trong cta han han. Dé ning cao chat luong
va 6n dinh san luong laa trong diéu kién kho han, nhim
giam thiéu thiét hai do han han gay ra, viéc chon tao giéng
laa c¢6 kha ning chiu han 13 yéu cau cip thiét hién nay. Ké
thira két qua thi nghiém trén bo gidng lta mua da thanh loc
han so bd trong ndm 2017 cho thay c6 6 gidng lua c6 kha
nang chiu han tdt [9].
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Abstract:

This study was conducted to investigate the biochemical
adaptability of six rice varieties under drought stress
during the growth stage. Experiment units were arranged
according to the two-factor randomized complete block
design: the first factor was six rice varieties (Nang Quot,
Nang Cha Ran, Huyet Rong, Bong Huong, Trang Tep,
and Mot Bui Do), and the other was irrigation conditions
(irrigated, drought stress); the study was carried out
with three replications. The Nang Keo Chum was used as
the drought-sensitive control. The results showed a high
accumulation of chlorophyll, total sugar, and proline
in leaves of the six rice varieties to adapt well to the
drought conditions. “Chlorophyll a” content decreased
by 1.36 times, “chlorophyll b” content increased by 1.79
times, total chlorophyll content increased by 1.36 times,
total sugar content increased by 1.70 times, and proline
content increased by 4.4 times. In particular, the two
varieties Mot Bui Do and Nang Quot had the highest
total sugar and proline accumulation. Total sugar and
proline showed a positive correlation coefficient, and
proline was the key factor to determine the a drought
tolerance.

Keywords: biochemical, drought tolerance, growth stage,
heritability.

Classification number: 4.1

Nghién ctru nay duge tién hanh nham tiép tuc tim hiéu
biéu hién vé chi tiéu sinh hoa cua 6 giéng lua néu trén dap
mg trong diéu kién kho han giai doan sinh truong dinh
dudng (giai doan nay chdi tich cuc).

Vat liéu va phuong phap nghién ciiu

Hat cta 6 giéng lta mua (bang 1) nhan tir B mén Di
truyén va Chon gidng cay trong - Trudng Pai hoc Can Tho,
gidng d6i chimg Nang Keo Chum dugc trong tir thang
4/2018 tai nha ludi ¢ mai che thudéec Bo mon Di truyén va
Chon gibng cay trong.
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Bang 1. Danh sach céc giong lda dugc st dung.

Gibng Ngudn
Nang Quét Tién Giang
Nang Cha Rin Tién Giang
Huyét Rong Ca Mau
Bong Huong Tra Vinh
Tréng Tép Bén Tre
Mot Bui Do Bac Liéu
Nang Keo Chum Bén Tre

Bé tri thi nghiém: dat trong dugc phoi kho, 1am nhuyén,
loai bo cac tap chét, sau do dugc bd sung thém cat (ty 1€ 6
cat:4 dét). Pét duge cho vao chau, cac chau sau d6 duge 1am
am béng cach tudi mot luong nude déng nhat.

B6 tri thi nghiém theo phwong phap Uga (2012) [10].
Hat sau khi nay mam duogc gieo vao chau, mdi cay/chau. Thi
nghiém b tri theo kiéu thira s6 hai nhén t6 khéi hoan toan
ngiu nhién gom 6 gidng, 2 diéu kién tudi (di nudce, khong
tudi nude) voi 3 lan 1ap lai. Nghiém thuc ddi chung dugc
tudi nudce thuong xuyén, nghiém thirc gdy han nhan tao sau
khi gieo cac chau khong dugc tudi nudc cho dén khi cay co
biéu hién han.

Céc chau dugce bd sung phan bon theo cong thirc 100
N - 60 P,0, - 60 K,O/ha, bén vao thdi diém bén 16t trude
khi gieo. O diéu kién han, khong tudi nudc tir ngay ciy vao
chdu cho dén khi ¢6 biéu hién han.

Chi tiéu theo doi: do @ 4m dt, thé nang nudc, phan tich
ham lugng chlorophyll, duong tong sd, proline trong 14 ngay
khi cy c6 biéu hién han.

- Do am dét (%): do bang may Takemura.

- Ham luong chlorophyll: phan tich theo phwong phap
Gross (1991) [11]. Ham lugng chlorophyll dugc tinh theo
cong thuce:

Chlrophyll a = (0,0127x0D663) — (0,00269x0D645);
Chlorophyll b = (0,0229x0D645) — (0,00468x0D663);
Chlrophyll tdng=(0,0202x0D645)+(0,00802x0D663).

Trong d6: OD663, OD645 1a gia tri hip thu do & budc
song 663 va 645 nm.

- Ham lugng duong tong sé: phén tich theo phuong phap
Cagampang va Rodriguez (1980) [12].

- Ham luong proline: phan tich theo phuong phép Bates,
et al. (1973) [13].
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- banh gia d6 cudn 14 ¢ 42 ngay sau khi gieo theo phuong
phap IRRI (1996) [14].

Phan tich thong ké: s6 liéu duoc xir 1y bang chuong trinh
Microsoft Excel, phén tich théng ké bang phan mém SPSS
21.0, kiém dinh Duncan ¢ mirc y nghia 5%.

Keét qua va thao luan

Dién bien dp am dat va khd nang chiu han ciia 6 giong
lia

Két qua theo doi do am dat & nghiém thic han nhan tao
(bang 2) cho thdy, & 42 ngay sau khi gico d6 4m dit giam
xudng thap con 10%, voi do am nay ca 6 gidng laa khong
hut dugc nudce trong dat, cay bi mét nude, 14 bat dau cudn
lai. So v6i gidng Nang Keo Chum thi hai giéng Mot Bui Do
va Nang Quat bi han voi do am dat thép hon. D6 am dit c6
vai tro quan trong trong viéc kiém soat han han, khi d6 am
dat thip hon mot gidi han nao d6, thuc vat khong hut du
nudce thi s& bi han [3]. Bén gidng lta déu c6 biéu hién han
v6i 46 am dat <14%, két qua nay phu hop voi két qua thi
nghiém han cta Tran Nguyén Thap (2001) [15].

Bang 2. Su thay déi do am dat (%), thé nang nudc (kPa) va pH &
nghiém thdc han nhan tao.

Y n 21 ngay 28 ngay 35 ngay 42 ngay
Chi tiéu i i i i
sau gieo sau gieo sau gieo sau gieo
D6 4m 80 733 40 10
Thé nang nudc -4,67 -8,16 -15,16 -19,67
pH 4,63 5,03 5,23 53

Thé ning nudc cua dat & mic -9 kPa dugce danh gia 1a
ngudng budc vao stress han cia thyc vat, anh huong dén
kha ning sinh truéng ciia cdy. Ning suat lua thuong giam
khi thé ning nudc cia déat duy tri trong khoang -10 kPa dén
-40 kPa. Qua két qua cho thay, giai doan tir 35 dén 42 ngay
sau gieo trung binh thé ning nude tir -15,16 kPa dén -19,67
kPa nim trong mirc gy hai cho cay lta.

Két qua dénh gia do cudn 1a cho thay, tir 35-40 ngay sau
khi gieo 6 gidng lta bi han biéu hién ¢ nhing cip do khac
nhau, 3 giéng Nang Keo Chum, Bong Huong, Nang Qudt
¢6 biéu hién han s6m nhit ¢ cap 3 1a gip sau hinh chit V,
trong khi do glong Mot Bui D6 chua co biéu hién cho dén
mot tudn sau & cap 5 ¢6 14 hinh chir U.

Cudn 14 1a mdt trong nhu‘ng co ché gitp cdy thoat khoi
han han [16] bang cach diéu chinh tiém ning nudc trong 14,
cho phép cay hép thy nudc trong dat tot hon trong diéu kién
han, cudn 1a giap lam giam su hép thu anh sang, thoat hoi
nude va méat nude & 14 [17]. Didu nay cho thiy, gidng Mot
Bui D6 ¢6 kha ning chéng chiu han tét hon so vé6i giéng
Nang Keo Chum do diéu chinh tiém ning nudc trong 1a dé
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hép thu nudc trong dét ot hon. Cudn 14 1a mot tiéu chi danh
gia kha nang chiu han [18], do d6 c6 thé sur dung chi tiéu nay
dé sang loc nhanh chong hang trim dong laa [19].

Anh hwéng ciia han dén ham luwgng chlorophyll trong la

Két qua phan tich ham luong chlorophyll (bang 3) cho
thdy, & 42 ngay sau khi gieo ham lugng chlorophyll a, b va
chlorophyll tong tang & diéu kién han so voi diéu kién du
nudce.

Khi cay lua bi han, nhin chung ham lugng chlorophyll a
giam, trong khi d6 ham lugng chlorophyll b va chlorophyll
téng gia ting so véi diéu kién du nudce. Khi cdy bi han, c6 sy
giam di ham luong chlorophyll a trong 14 tir 1,13 dén 1,90
lan trong diéu kién han so v6i di nude. Giam nhiéu nhat
1a gidng dbi chimg Nang Keo Chum (1,90 lan), tiép dén la
Nang Quét (1,54 1an), Nang Cha Ran (1,41 lan), Tring Tép
(1,33 1an), Huyét Rong (1,18 1an), Mot Bui Do (1,14 1an) va
it nhat 1a Bong Huong giam 1,13 14n.

Khi cay bi han, c¢6 su ting Ién ciia ham lugng chlorophyll
b trong 14 tir 1,25 dén 2,92 lan trong diéu kién han so véi
du nudc. Gidng ting nhiéu nhat 1a Trang Tép (2,92 lan),
tiép dén 1a Nang Cha Ran (2,80 1an), Nang Quét (2,33 1an),

Bang 3. Ham lugng chlorophyll a, b va tdng (mg/g) trong 14 & hai
diéu kién tai thoi diém 42 ngay sau khi gieo.

Diéu kién Gibng Chla Chlb Chl téng
Nang Quét 0,600 0,15hi 0,944
Nang Cha Ran 0,38f 0,10i 0,411
Huyét Rong 0,39f 0,23 0,59
P nuée Bong Huong 0,444 0,188h  0,64h
Tréng Tép 0,408 0,13ii 0,571
Mot Bui Po 0,50¢ 0,218 0,778
Nang Keo Chim 0,742 0,320e 1,162
Nang Quét 0,39¢f 0,350-d 0,920
Nang Cha Rin 0,27 0,282 0,82f
Huyét Rong 0,338 0,34¢d 1,00¢
Han Bong Huong 0,39¢f 0,363C 1,080
Tréng Tép 0,300 0,38 0,87
Mot bui do 0,44d 0,28¢ 0,964
Nang Keo Chum 0,39f 0,402 1,182
FA * * *
B B * * *
F AxB * * *
CV (%) 2,14% 1129%  3,71%

Chl a: chlorophyll a; Chl b: chlorophyll b; Chl t3ng: chlorophyll t6ng.
Trong cting mdt cot, nhiing s6 co chii s6 theo sau giong nhau thi khac biét
khong c6 y nghta théng ké; *: khac biét véi mdc y nghia 5%.
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Bong Huong (2,00 1an), Huyét Rong (1,48 1an), Mot Bui Do
(1,33 1an) va it nhat 1a Nang Keo Chum tang 1,25 lan.

Khi cay co biéu hién han, 5 giéng (Huyét Réng, Mot Bui
Do, Trang Tép, Bong Huong, Nang Cha Rén) co sy gia ting
ham luong chlorophyll tong trong 14 & diéu kién han so voi
da nudc, két qua co khac biét thong ké & mirc ¥ nghia 5%.
Gidng Nang Quét va Nang Keo Chum két qua khong co
khac biét théng ké. Gidng tang nhiéu nhét 1a Nang Cha Rin
(2,00 lan), tiép theo 1a Bong Huong va Huyét Rong (1,69
1an), Tring Tép (1,53 1an) va Mot Bui Do (1,25 14n).

Khi Iugng nudc trong 14 gidam vugt qua ngudng cho
phép, khi khdng dong lai d& 1am chdm qua trinh thoat hoi
nuoc, lam giam ham lugng CO,, danh hudng dén qua trinh
quang hop. Chlorophyll 1a mot chi s thé hién kha ning
quang hop, lién quan truc tiép dén qua trinh ting trudng cia
cay [20]. Trong diéu kién han nhan tao, 14 cta 6 giéng lta co
su gia ting ham luong chlorophyll so vé&i didu kién dii nudc,
két qua nay phu hop v&i nhan xét ham luong chlorophyll
tang khi cay bi stress han [21], ham Iugng chlorophyll trong
14 tdng cao da tdng cuong tinh chiu han cua cay, gitp cdy
nhanh phuc hdi sau han [22]. Su gia tang khoi luong luc lap
trong té bao nhu mé 14 gitp cay laa hoan thanh chirc ning
quang hop, duy tri sy song, thich nghi véi diéu kién khic
nghiét cia moi truong. Didu nay cho thiy sic t6 quang hop
(chlorophyll) trong 14 dugc tang cuong, giup cay thich nghi
voi diéu kién kho han.

Anh hwéng ciia han dén su tich liiy ham lwong dwong
tong so trong ld

Han han lam gidam hiéu qua quang hop, lugng duong
cung cép cho cac mo ciing bi anh hudng. Pdng thoi véi viee
danh gia ham luong chlorophyll, ham luong duong tong sd
va proline ciing duge phan tich. Két qua cho thay & 42 ngay
sau khi gieo, ham luong dudng tong sb trong 14 ting cao
khéc biét véi mirc ¥ nghia thong ké 5% so véi didu kién du
nudc (bang 4).

C6 su tich lity dudng tong sb trong 14 khi do am dat
giam con 40-45% va tang cao khi cay bi han. Khi bi han,
ham lugng duong tong s6 trong 14 tang 1,70 1an so vai didu
kién du nudc. Mot Bui DO ¢6 ham lugng duong téng sb
cao nhit trong diéu kién han (2,03%). Nang Keo Chum c6
su tich lily duong tong sb trong 14 ting cao nhét (2,60 lan),
tiép dén 1a Nang Quét (2,19 1an), Bong Huong (1,84 1an),
Tréng Teép (1,82 15n) Mot Bui Do (1,75 1§n) va thap nhét 1a
Huyét Rong ( 1,26 1an). Gidng Nang Cha Ran c6 ham luorng
du(mg tong sb trong 1a khac biét khong c6 y nghia thong ké
& 2 diéu kién.

Trong diéu kién han, su tich Ity cac loai duong s€ ting
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1&€n [23], su gia ting ham lugng duong 1a mot trong nhiing
chi s danh gia vé kha ning chiu han [24]. Cac giéng c6 kha
nang chéng chiu han théng qua viéc tich liiy duong tong sd
1én gip 2-3 lan so v&i diéu kién khong han [7]. Trong thoi
gian bi han, duong hoat dong nhu hop chét hoa tan diéu
chinh ap suat tham thiu, tiém ning thim thau té bao duoc
ha xubng, thu hiit nude vao té bao, giup duy tri sirc truong
té bao, bao vé mang té bao biang cach twong tac voi cac phirc
hop protein, enzyme va loai bé ROS [25], chinh vi vay hoat
dong cta cac co quan va té bao chit dién ra vc’ri téc do binh
thuong [26]. Nhu vay, trong didu klen han, 6 gidng laa co sy
gla tang ham luong dudng téng sb trong 14, gitp diéu hoa ap
suat tham thau, tang kha nang chdng chiu han.

Anh hwong ciia han dén sw tich lity ham luwgng proline
trong la

Két qua phan tich ham lugng proline cho thay, khi cay bi
han ham lugng proline trong 14 ting v&i mirc y nghia thong
ké 5% so v6i diéu kién dii nude (bang 4).

Bang 4. Ham lugng dudng tong s6 va proline (mg/g Weight fresh)
trong 14 & 2 diéu kign.

Pitu kién Gidng Duong tong s6 Proline

Nang Quét 0,578 0,127f
Nang Cha Rin 1,04¢ 0,0021

Punuse  Huyét Rong 0,81f 0,028h
Bong Huong 0,642 0,004
Tréng Tép 0,741 0,025h
Mot Bui Do 1,16¢d 0,176¢
Nang Keo Chum 0,608 0,0878
Nang Quét 1,25¢d 0,286¢
Nang Cha Ran 1,12de 0,305b

Er Huyét Rong 1,02¢ 0,210d
Bong Hudng 1,18¢d 0,129f
Tréng Tép 1,35¢ 0,309b
Mot Bui Do 2,03¢ 0,520
Nang Keo Chum 1,56 0,289¢

Fa * *

FB * *

F AxB * *

CV (%) 10,13% 4,11%

Trong cling mdt cot, nhiing s6 ¢ chii s theo sau giong nhau thi khac biét
khong c6 y nghta thong ké, *: khac biét véi mdc y nghia 5%.

Ham luong proline trong 14 tdng cao khi cay bi han, tang
4,44 1an so v6i diéu kién du nude. Mot Bui Do ¢6 ham lugng
proline trong didu kién han cao nhat (ham luong proline
1én dén 0,52%). Ham lugng proline ciia cac gidng ting tir
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2,25-152,5 lan trong diéu kién han so v6i di nudce, trong do
gidng Nang Cha Ran ting nhiéu nhat (152,5 lan), tiép dén
1a Bong Hudng (32,25 1an), Tring Tép (12,36 1an), Huyét
Rong (7,50 1an), Nang Keo Chum (3,32 lan), Mot Bui Do
(2,95 1an) va tang it nhat 1a Nang Quoét (2,25 lan). Két qua
nay phi hop véi nghién ctru ciia mot sé tac gia cho rang ham
luong proline ting dang ké khi cay bi han [27, 28].

Proline 1a mot trong nhing chi sé vé kha ning chong
chiu han [29, 30]. Sy tich lity proline trong diéu kién stress
& nhiéu loai twong quan véi kha ning chéng chiu [31]. O
thuc vat, tong hop proline dién ra trong bao tuong va trong
plastid. Chat proline dugc hinh thanh tir glutamate, sau do
dugc chuyén thanh proline bai hai budc lién tiép duoc xtic
tac boi pyrroline-5-carboxylatesynthetase (PSCS) va P5C
reductase (P5SCR). Su suy giam proline xay ra trong ty thé
do viéc dao nguoc hoat dong cua proline dehydrogenase
(PDH) va pyrroline-5-carboxylate dehydrogenase (PSCDH)
[32]. Cac biéu hién cua gen nay gitp ting cuong dang ké
ham lugng proline ndi sinh va lam tang kha nang chiu han
[30, 33]. Proline c6 vai tro da nang trong viéc bao vé thuc
vat khi gip stress, tich trir ning luong diéu chinh cic qua
trinh oxy hoa khir tiém an, mot chét loai bo ROS. Mot sb
dan lidu cho thay, viéc tang cuong tdng hop proline giup duy
tri trang thai can bé‘mg NADPH/NADP™, 6n dinh trang thai
oxy hoa khtr, ngin ngira ton thuong b may quang hop [34].
Nhu vy, 6 giéng laa c6 su tich lity cao ham lugng proline
trong 14 dé tang kha nang chdng chiu han.

H¢ so twong quan giita cdc chi tiéu sinh hoa

Qua két qua phan tich tuong quan (bang 5) ta thiy, ham
luong chlorophyll tong khong c6 moi twong quan vaoi ham
luong duong tong s va prohne Ham lugng duong tong sb
va ham lugng proline c6 moéi twong quan thuan véi nhau.
Khi tang tich luy duong tong s6 s& lam gia ting ham luong
proline trong 1a. Puong hoat dong giéng nhu hop chat hoa
tan diéu chinh 4p suit tham thiu, gop phan gia tang tich luy
proline, giup 6 gidng laa (ké ca gidng ddi chung) tang kha
nang thich nghi v6i diéu kién han. Do vdy, ham lugng proline
1a yéu t6 quyét dinh kha nang chiu han cta cac giong laa.

Bang 5. Hé s6 tuong quan giifa cac dic tinh sinh héa.

Bién Chl a Chl b Chl téng Puong téng Proline
Chla 1 0,727 0,945" 0,196 0,419
Chlb 0,727 1 0,889" 0,110 -0,059
Chl téng 0,945 0,889 1 0,016 0,184
Dudng téng s6 0,196 -0,110 0,016 1 0,865
Proline 0,419 -0,059 0,184 0,865 1

Ghi cht: * khac biét mtc y nghia 5%, ** khac biét mdc y nghia 1%
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Keét luan va dé nghi
Két lugn

Nghién ctru cho thdy, ham luong duong tong sb va
proline ¢ mbi twong quan thuan véi nhau, trong d6 ham
luong proline 1a yéu t6 quyét dinh kha nang chiu han cia
chc gibng lua.

Dé thich tng trong diéu kién han, 6 giéng lua c6 su tich
lily cao ham luong chlorophyll, duong tong s6 va proline
trong 14. Ham luong chlorophyll tong tang 1,36 lan, ham
luong duong téng sé ting 1,70 lan, ham luong proline ting
4,44 1an. So v&i Nang Keo Chum, hai giéng Mot Bui D6 va
Nang Quét c6 ham lugng dudng tong sd, proline trong didu
kién han cao nht.

Dé nghi

Bai b4o nay di nghién ctru han trong giai doan nay choi
tich cuc (42 ngay sau khl g1eo) trude khi giai doan phan
hoa ddng xay ra, do d6 can tién hanh nghién ctru tiép tuc
kha nang chiu han ¢ cac giai doan khac cua cay lua nhu giai
doan sinh san, tur lac phan hoa mam hoa dén tré, tr trd dén
chin thu hoach cling nhu kha nang phuc hoi khi stress xay
ra. Bén canh d6, can nghién ciu déu chi thi phan tt DNA
trén hai giéng lia mia Nang Quét va Mot Bui Do. Pay 1a
lan du nghién ctru han trén giéng laa mua nén st dung
gidng Nang Keo Chum lam ddi chimg han dé phan tich ¢
muc sinh hoc phan tu.
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Xac dinh moi trwong va ky thuat phan lap
giong goc nam Dong trung ha thao (Cordyceps militaris)
thu thap tai Vuon quoc gia Hoang Lién Son (Lao Cai)
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1Céng ty Cé phan duoc thio Thién Phiic
’Truong Pai hoc Lam nghiép
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Tom tiit:

Trong bai bao nay, cac tac gia da nghién ctru ky thuat phan lap glong goc va nhin glong nim Dong trung ha thao
(Cordyceps militaris) trong moi trwedng nhan tao. Tiwr qua thé nim DPong trung ha thao thu nhan tai Vll’O’ll quoc gia
Hoang Lién Son, da phan lip dwoc 24 chiing glong goc va tién hanh nhan giong cap 1 va 2 cic chiing glong trong
mdi truomg nhan tao. Két qua cho thiy, cong thirc khir trang qua thé nim cho ty 1¢ miu sach cao nhit (92,86%) la
dung con 70% trong 1 phiit va cefotaxim 0,4 mg/ml trong 1 phut. Méi trwong nhan giéng cip 1 hi¢u qua l1a: agar 10
g/l + dich chiét khoai tay (1 g khoai tay/1 ml dich chiét) 200 ml/1 + dlro’ng sucrose 20 g/l + KH,PO, 0,5 g/l + K, HPO,
0,5 g/l + KNO, 1 g/l + Pepton S g/l + cao nim men 5 g/I. Mdi trueomg gom duwong glucose 10 g/l + nhong tim 100 g/l
+KH,PO, 0,5 g/l +K,HPO, 0,5 g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton 5 g/l + cao nim men 10 g/l + vitamin
B, 0, 2 g/l + vitamin B, 0 2 g/l phu h(rp de nhan gidng cap 2 nam Dong trung ha thao Ket qua 1a co sé khoa hgc quan
trong, tao tién dé cho sin xuét glong nim Dong trung ha thio phuc vu nhu ciu vé glong nim chét lwgng cao ngay

mét 16n hién nay.

Tir khéa: Cordyceps militaris, nAm Dong trung ha thao, nhin giéng, phan lap giéng goc.

Chi sb phdn loai: 4.1

- £ N
Datvan de

Cordyceps militaris1aloainim thudc ho Cordycipitaceae,
gidng Cordyceps. Loai nay dugc Carl Linnacus md ta vao
nam 1753 véi tén goi Clavaria militaris [1]. C. militaris 1a
mot loai ndm ky sinh trén con tring va au tring cua con
trung. Loai ndy chi yéu lay nhidm & giai doan nhong cua
cac loai buém khac nhau, rdi nhan 1én trong co thé ky chu
vao mua dong. Bao tir ndm theo gio dinh vao bén ngoai
ky chu, sau do6 tir bao tir hinh thanh cic éng, niy mam co
cac thé bam. Cac 6ng nay tiét ra cac enzyme nhu lipase,
chitinase, protease lam tan vo ngoai cua ky chu va xam nhap
vao bén trong co thé. Sau do, hé soi nAm hat dinh dudng va
sinh truong manh mé chiém toan bo co thé va giy chét ky
cht. Dén mua hé qua thé nho ra ngoai dé phat tan bao tir vao
khong khi [1].

Céc hop chét dugc liéu cua nAm C. militaris d3 duge ung
dung trong diéu tri bénh va nang cao sttc khde con nguoi.
Hop chét cordycepin (3'-deoxyadenosine) tir nAm cho thay
¢6 hoat tinh khang vi sinh vat, ung thu, ngira di cin, diéu hoa
mién dich [2]. Hop chat CM-hs-CPS2 ¢6 tinh khang DPPH,
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hoat tinh khu va tao phtc & néng d6 (8 mg/ml) 1a 89% [3].
Acidic polysaccharide (APS) c6 kha nang ung dung trong
diéu tri cim A va gop phan diéu hoa hoat dong mién dich
cua cac dai thyc bao [4]. Protein (CMP) ¢6 kich thudce 12
kDa, pI 5,1 va c6 hoat tinh trong khoang pH 7+9, {rc ché
nadm Fusarium oxysporum va giy doc ddi véi té bao ung
thu bang quang [5]. Hop chit cordycepin c¢6 kha ning
khang vi khuan Clostridium. Cac hop chat dan xudt tir nAm
dugc tmg dung trong diéu tri cac bénh nhiém khuan duong
rudt [6]. Cordycepin ngin sy biéu hién cua gen T2D chiu
trach nhiém diéu hoa bénh tiéu duong thong qua viée tc
ché cac dap tmg phan tng viém phu thudc NF-xB, hy vong
s€ tng dung dugc nhu mdt chit diéu hoa mién dich dung
trong diéu tri cac bénh vé mién dich [7]. Enzyme ti€u sgi
huyét tach chiét tir nAm C. militaris c6 hoat tinh gén fibrin,
xuc tién viéc phan huy fibrin. Enzyme nay c¢6 kha ning st
dung trong diéu tri tan huyét khdi tuong ty nhu cac enzym
fibrinolytic manh khéc nhu nattokinase va enzyme chiét tir
giun dt. Khi enzyme nay c6 thé san xuit & quy mo 16n s& la
mot giai phap thay thé hitu hiéu cho cac enzym fibrinolytic
gia thanh cao hién dang dugc str dung cho bénh tim 130 hoa
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Abstract:

We have researched techniques for isolation and
propagation of Cordyceps militaris in artificial culture
media. From the fruit bodies of the fungus collected in
the Hoang Lien National Park, 24 strains were isolated
and rapidly multiplied in the artificial culture medium.
The results showed that the highest percentage of fungal
isolates (92.86%) was gained using 70% alcohol for 1
minute and cefotaxime 0.4 mg/ml for 1 minute. The
effective medium for level 1 propagation included: Agar
10 g/1 + Potato extracts (1 g potatoes/1 ml extract) 200
ml/l + sucrose 20 g/l + KH,PO, 0.5 g/l + K,HPO, 0.5 g/l +
KNO, 1 g/l + Pepton 5 g/l + Yeast 5 g/l. And the culture
medium which included: Glucose 10 g/l + silkworm 100
g/l + KH,PO, 0.5 g/l + K,HPO, 0.5 g/l + KNO, 1 g/l +
CaCl,.2H,0 0.1 g/l + Pepton S g/l + Yeast extract 10 g/l
+ Vitamin B, 0.2 g/l + Vitamin B, 0.2 g/l was suitable
for level 2 propagation of C. militaris. This finding is an
important scientific evidence to create a premise for the
production of C. militaris seedlings to serve the demand
of high quality mushroom.

Keywords: Cordyceps militaris, isolation, mushroom,
propagation.

Classification number: 4.1
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& ngudi [8]. Dich chiét tir qua thé nAm C. militaris (CMWE)
duoc thir nghiém vé tac dung kiém soét lipopolysaccharide
(LPS) (chiu trach nhiém kich thich viéc san Xuét nitric
oxide), viéc phong thich yéu té hoai tir khdi u o (TNF-a) va
interleukin-6 (IL-6) cua té bao RAW 264,7. Céac dai thuc bao
duoc xir ly voi nong & CMWE khac nhau lam giam dang
ké LPS, TNF-q, IL-6 va muc do giam theo néng do cua dich
chiét. Nhitng két qua nay cho thdy, CMWE c6 tac dung trc
ché manh dén viéc san xuat cac chat trung gian gy viém
cua té bao [9]. Cac polysaccharide CPS-1 va CPS-2 dugc
tach chiét tir nAm C. militaris c6 thanh phan tir cac don phan
la cac duong monosaccharide, mannose va galactose. Hai
polysaccharide niy c6 kha ning phuc hdi cac ton thuong
gan do ethanol va tac dung nay ting 1én khi ting liéu ding
chiét xuét [10]. C. militaris 3 duoc trong & quy md 1én do
n6 ¢6 dugc tinh rat tot va co thoi gian san xuét ngan. Tuy
nhién, cic nghién ctru vé phan lap gidng gbc va nhéan gidng
nam Poéng tring ha thao ¢ Viét Nam con nhiéu han ché so
véi cac nude trén thé gigi. Muc dich cta nghién ctru nham
xéc dinh duoc cong thire khir tring trong phén 1ap gidng gbc
nam, moi trudng nhan giéng cap 1 va nhan giéng cip 2 higu
qua, co thé ap dung vao san xuét dai tra tai Viét Nam.
Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciru

Qua thé nAm Pong tring ha thao (C. militaris) thu nhan
tai Vuon qubc gia Hoang Lién Son (Lao Cai) ¢ cac vi tri
va co chit khac nhau, duoc ky hiéu thanh 26 dong riéng

biét. Hinh 1 1a mot sb vat lieu nghién ctru duoc thu thap tai
Vuong qudc gia Hoang Lién Son.

Hinh 1. Qua thé nim Pong triing ha thao (C. militaris) ding dé
phan lap giéng goc.
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Khoai tay, duong sucrose, KH,PO,, K,HPO,, KNO,,
CaCl,.2H,0; Pepton, cao ndm men (Yeast extract), vitamin
B,, vitamin By, con tuyét doi, cefotaxime.

Phwong phap nghién ciru

Chudn bi méi trwong phén ldp giong goc, nhdn giong
cép 1: khoai tay got vo, rira sach, thai mong, cho vao ndi
(dinh Iugng 200 g khoai tay/1 lit moi truong). Cho nudc
vao ndi, dun khoai tdy cho dén khi sbi; giam lira, dun tiép
cho dén khi khoai chin nhir; tit bép, d6 chit 1y nudc dich
chiét khoai tiy. Cho duong sucrose va cac chét (KH,PO,,
K,HPO,, KNO,, Pepton, cao nam men, vitamin B , vitamin
B,) vao dich chiet khoai va khudy cho duong va cac chat
tan hoan toan. Dan nudc cat vao trong coc dong chtra hon
hop mdi trudng dinh dudng dén vach 1.000 ml. Méi trudng
dugc chudn pH dén 7,0 bang dung dich NaOH 1N hoac HCI
IN. Cho hdn hop méi truong dinh dudng vao ndi, dun dén
nhiét d6 60°C (c6 bot lan tin dudi day ndi) thi cho tir tir
agar vao ndi, cho dén dau thi khudy cho agar tan dén ddy.
Tiép tuc dun cho dén khi ndi dich méi trudng tan hoan toan,
tao thanh dich dong nhit. R6t méi trudng vao trong binh
500 ml, day nip binh va cho vao ndi hap thanh tring 118°C
trong 20 phit. Khir tring xong, dé binh méi truong ngudi
dén 40°C rdi rot moi trudong vao dia petri (15 ml/dia), dé moi
truong dong dic, day nap dia petri. Bao quan dia méi truong
o nhiét d6 phong (<25°C), str dung trong vong 7 ngay.

Chudn bi méi trwong nhdn giong cdp 2: can chinh
xéac cac loai hoa chit can thiét (duong glucose, KH,PO,,
K,HPO,, KNO,, CaCl,.2H,0, Pepton, cao ndm men, vitamin
B,, vitamin By) r6i cho tirng chat vao coc chira nudc sach;
khuay cho tan hoan toan. Dan nudc cat vao trong coc dong
chira hdn hop méi truong dinh dudng dén vach 1.000 ml.
Maéi truong duge chuan pH dén 7,0 bang dung dich NaOH
IN hoac HCI IN. Rét moi truong vao trong binh tru (200
ml/binh), day nip binh va cho vao ndi hap thanh tring 118°C
trong 20 phat. Khtr trung xong, dé binh méi truong ngudi
dén nhiét do phong (<25°C), sir dung trong vong 7 ngay.

Phén ldp giong goc ndm: qua thé nAm Pong trung ha
thao dugc mang vé phong thi nghiém ding bong tim thim
nude cit da khir tring dé rira dat, bui ban bam bén ngoai.
Sau d6, ngdm qua thé nam trong dng dung con 70% trong
vong 30 gidy dén 1 phit. Loai bo con, rira mau bang nudc
ct vo tring 2 1an. Tiép theo, ngdm qua thé ndm trong dng
dung dung dich cefotaxim (4 mg/ml) tir 30 gidy dén 2 phit.
Loai bé dung dich cefotaxim, rira mau b.%mg nuéc cit vo
trang 2 1an. Thidm khoé miu bang gidy thim vé trung. Ding
dao v trung cit mau thanh nhitng phan 2x2 mm, rdi ding
panh v6 tring kep ldy miu cdy dat trén bé mat dia moi
truong phan 1ap mau (2+3 manh mau/dia petri). Dan kin
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mép dia petri, dit nudi dia mau ¢ diéu kién nhiét do <25°C
va khong c6 anh sang.

Ky thudt nhéan giong cap 1: dung dao cdy vo tring cat 1
manh thach mang hé soi giéng géc nidm (5x5 mm) trén bé
mat dia; dung panh kep vo trung dé 1y méanh thach mang
hé soi gidng gbc ndm cdy dit 1én dia moi truong nhan gidng
cép 1 (1 manh thach mang hé soi gidng gdc/dia petri). Dan
kin mép dia petri, dit nuoi dia mau & nhiét do <25°C va
khong cé anh sang.

K7 thudt nhén giong cdp 2: dung dao cdy v trung cit 1
manh thach mang hé soi gidng cap 1 (1x1 cm); dung panh
kep vo tring dé 1dy manh thach mang hé soi giéng cép 1 tha
vao binh méi truong nhan giéng cp 2. Pong chat ndp binh
va dé 1én trén khay kep binh miu ciia may lic nudi mau.
Nudi mau ¢ diéu kién nhiét do <25°C, cudng do anh anh
yéu (<500 lux), d6 4m 62-65%, van tdc may lic mau 180-
200 vong/phiit cho hé sgi nam an lan trong binh méi truong
nhan gidng cap 2.

Ky thudt bao quan giéng goc n(fm dung dao cdy cit 1
manh thach mang h¢ sg¢i glong goc nam (2x2 mm) tren be
mit dia; dung panh kep dé iy phan hé soi gidng gbc ndm
phia trén mit thach cho vao trong dng eppendorf chira moi
treong dinh dudng; dung pipet hiit 500 pl glycerol 10% cho
1én phia trén 6ng eppendorf da céy gidng; dong chat nip 6ng
eppendorf. Cho cac éng giéng ndm vao phich, d6 nlto long
Vao phlch sao cho lugng nito 1ong lam ngdp cac éng gidng
nam, nép phich lai va chd cho den kh1 11r0’ng nito long trong
phich bay hoi hét; dung kep gip cac ong gidng gdc ndm xep
vao hdp bao quan ong eppendorf xep hop bao quan dng
eppendorf ¢ chira cac dng gidng gbc nam da xir Iy véi nito
long vao trong ti lanh sau (-20+-80°C) dé bao quan.

Xir Iy 56 liéu: dung phan mém Microsoft Excell (2007).
Két qua va thao luan
Két qud phan lap giéng géc nim Dong trung ha thdo

Tir 26 chung qua thé (260 mau), thuc hién 4 cong thic
khir tring khac nhau, két qua chiing t6i thu duoc 24 ching
(216 mau) gidng gdc nim Poéng trung ha thao. Trong do,
cong thie khir trang KT3 véi con 70% trong 60 gidy va
cefotaxim (4 mg/ml) trong 1 phit cho hiéu qua tao giéng
géc cao nhét (92,86%), cu thé: ty 1& mau sach dat 92,86%
va 100% mau sach bung soi ndm sau 24+36 gio phan 1ap.
Két quéa cho thiy, thoi gian khir tring qua thé bang con 70%
tr 30 1én 60 gidy cho hi¢u qua khir trung tdng lén, chung to
thoi gian khir tring ¢6 anh huong dén hiéu qua tao giéng
gbc nim Dong trung ha thao. Cac cong thirc khir tring déu
cho thoi gian mau bat dau bung soi nAm tir 24+36h sau khi
phan 1ap gidng (bang 1, hinh 2 va 3).
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Bang 1. Hiéu qua tao giong goc nam Péng triing ha thao.

Thoi gian khit trung
Ty 16 Tylmiu  Hignqui  Lhoigmn
A X LA mau
CTIN  Con Cefotaxim mau sach sach bung tao giong bit diu
0% (dmgml) (%) s0i (%) goc (%) hung spi (h)
(giay) — (phiy)
KT1 30 1 70,000,15*  100,00£0,00°  70,00:0,12¢ 2436
KT2 30 2 73,3340,08°  100,00£0,00° 73,330,060  24+36
KT3 60 1 92,86+0,10°  100,00£0,00°  92,86+0,10°  24+36
KT4 60 2 92,86+0,19°  92,310,08" 85,710,144 2436

Ghi chu: a, b, ¢ chi su khac nhau c6 y nghia vé mat thong ké p<0,05.

Hinh 2. M4u sach va miu bung sgi nAm Déng triing ha thao sau
phan Iap bang cong thiic khir trung KT2. A: mau ban dau; B: mau
sau 24h; C: mAu sau 48h va D: mau sau 72h nudi cay.
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mat dia moi truong nhan giéng. Do vugt hé soi clia cong
thirc nay sau 3 ngay la 1,2 cm; sau 5 ngay la 2,1 cm; sau 7
ngay 1 2,2 cm va sau 9 ngay la 1,8 cm. Két qué ciing cho
thiy, tdc do an lan hé soi nhanh nhat 14 sau 5-7 ngay ciy
gidng vao moi truong nhan gidng cap 1.

Bang 2. Hiéu qua nhan gidng cap 1 nAm Péng truing ha thio.

Pudng kinh vong khun lac sau cic ngay nudi cdy (cm)

crrn KNO,  Pepton Df:\cqié.?
@) @ ) ) R ) R hé sgi nim
Ongay 3 ngay 35 ngay 7 ngay 9 ngdy

He sgi manh,

Gl 05 30 05 10005 224007 40:009 55:0,08 n lanchim, soi
bong xu

He sgi manh,

G2 05 50 05 125007 250,08 45:008 6,0£0,06° n lanchim, soi
bong xu

G 10 30 05 15008 330100 58000 76005 o s0ikhoe,dn
lan dong déu

Gh L0 50 05 17:004 38:005 60007 78004t 1 soikhoe,dn
lan dong deu

G5 1S 30 05 142006 264008 44008 61005 ¢ s9ikhoe,n
lan dong déu

G615 50 05 13:005 26:0100 424000 S7s007 o s0ikhoedn
lan dong déu

Hinh 3. M4u sach va miu bung sgi nAm Pong trung ha thao sau
phan 1ap bing cong thic khi tring KT3. A: mau ban dau; B: mau
sau 24h; C: Mau sau 48h; D: mAu sau 72h nudi cay.

Két qud nhén giong cip 1 ndm Pong tring ha thio

Gidng gbc nam, sau 7 ngay nudi, du tiéu chuin dé cy
chuyén sang moéi trudng nhan gidng cap 1. Chung toi bo tri
6 cong thue nghién ctru anh hudng ciia KNO, va pepton dén
kha nang nhan giong cap 1 nam Dong trung ha thao. 6 cong
thirc nay déu c6 chung cac chat: agar 10 g/l + dich chiét
khoai tay (1 g khoai tdy/1 ml dich chiét) 200 ml/l + duong
sucrose 20 g/l + KH,PO, 0,5 g/l + K. HPO, 0,5 g/1 + cao nam
men 5 g/l. Str dung dong gidng gbc ¢6 ky hiéu CM lam vat
liu cho nghién ctru nay. Két qua & bang 2 va hinh 4 cho
thiy, nong do chat dinh dudng khac nhau c6 anh huong rat
16 dén kha ning an lan hé soi gidng cap 1 trén moi truong
nhan giéng. Cong thirc méi trudng G4 cho hé soi gidng cip
1 an lan nhanh nhét, hé sgi khoe, 4n lan dong déu khip bé
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Hinh 4. Giéng nim cap 1 Péng trung ha thao trong cac moi
trudng nhan giong. A: moi trudng G2; B: moi truong G4.

Két qud nhén giong cdp 2 nim Pong tring ha thio

Nghién ctru thuc hién véi 6 cong thuc thi nghiém, thay
d6i ham luong dudng glucose va cao ndm men bd sung vao
moi truong nhan gidng cAp 2 nam Ddéng trung ha thao. Cac
cong thie moi truong déu co6 chung ham luong cac chit
dinh dudng khéc: nhong tam 100 g/l + KH,PO, 0,5 g/l +
K, HPO, 0,5 g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton
5 g/l + vitamin B, 0,2 g/l + vitamin B, 0,2 g/I. K¢t qua &
bang 3 cho théy, khi ting ham lugng dudng glucose tir 5 dén
10 g/l v ting ham lugng cao nAm men tir 5 dén 10 g/l cho
hiéu qua nhén gidng ndm cip 2 thay ddi rd rét.

Cong thire NG4 phti hop nhét dé nhan giéng cip 2. Moi
truong niy cho mat d¢ pellet cao nhat (82 pellet/10 ml moi
truong), dich giéng sanh, pellet co tua gai, it phan nhanh
(hinh 5).
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Bang 3. Hiéu qua nhan gidng cap 2 ndim Dong trung ha thio.

Puong Mit d@j pellet

CTTIN  glucose i:‘; '(‘;'l’)‘ (sb pellet/10 ml B;z‘:’i;::;‘ Diic diém dich ging
@ moitruong) "
Dich gidng long, pellet khong co
a b 5 4
NG1 5 5 570,96 3,470,085 hinh dang nht dinh
Dich giéng sanh, pellet khong co
a b 4
NG2 5 10 61+1,14 5,74+0,04 AR
NG3 10 5 581,22 36900 Dich giong sanh, pellt hinh thinh
nhéanh, cé nhiu tua gai
NG4 10 10 §241,18° 1924002 D!?h giong sanh, pellet o tua gai, it
phan nhanh.
Dich giéng sanh, pellet khong co
a b 4
NGS5 15 5 72+0,92 2,84+0,05 Finh dang, nhatdith
NG6 5 10 64124 5.340,16 Dich giong sanh, pellet hinh thanh

nhénh, c6 nhiéu tua gai

Hinh 5. Giéng ndm cap 2 Pong tring ha thdo trong cac méi
truding nhan gidng khac nhau. A: moi truong NG1; B: moi trudng
NG2; C: mdi truong NG4; D: moi truong NG6.

Keét luan

D3 phan 1ap thanh cong 24 ching (216 miu) giéng gbc
nam Pong trung ha thao tur qua thé ndm moc tu nhién thu
nhan tai Vuon qudc gia Hoang Lién Son. Cong thirc khir
trang KT3 vé6i con 70% trong 60 gidy va cefotaxim (4
mg/ml) trong 1 phit cho hiéu qua tao giéng gdc cao nhat
(92,86%).

Méi truong nhan gidng cap 1 hiéu qua 1a: agar 10 g/l +
dich chiét khoai tay (1 g khoai tay/1 ml dich chiét) 200 ml/l
+ duong sucrose 20 g/l + KH,PO, 0,5 g/l + K, HPO, 0,5 g/1
+ KNO, 1 g/l + Pepton 5 g/l + cao nam men 5 g/I. HE sgi
giong cap 1 an lan nhanh nhat, hé s¢i khoe, an lan dong déu
khip bé mat dia méi truong nhan gidng.

Méi trudng nhéan gidng cip 2 tot nhat 1a: duong glucose
10 g/l + nhong tam 100 g/l + KH,PO, 0,5 g/l + K,HPO, 0,5
g/l + KNO, 1 g/l + CaCl,.2H,0 0,1 g/l + Pepton 5 g/l + cao
nam men 10 g/1 + vitamin B, 0,2 g/l + vitamin B, 0,2 g/l.
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Mat do6 pellet cao nhét (82 pellet/10 ml méi trudng), dich
gidng sanh, pellet c¢6 tua gai, it phan nhanh.

Nhu vay, k¥ thuat phan 1ap gidng gdc va nhan gidng ndm
Doéng trung ha thdo da duoc xay dung. K¥ thuat nay c6 kha
nang ap dung vao thuc tién san xuat gidng ndm dé cung cap
gidng nim Pong trung ha thao.
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Tém tit:

Néam ré dai Oudemansiella raphanipes (Beck.) Pegler & T.W.K. Young dwoc biét dén nhiéu trén thé gi6i do c6 gia tri
dwgc ligu va gia tri dinh duéng cao. Nham xic dinh nhirng diéu kién phit hop cho s¢i nim ré dai sinh truéng trong
mai trwong nhan gidng diu dong, cic tac gia da tién hanh nghién ciru va xic dinh dwgc méi trueong nudi ciy phit hop
nhit Ia Lilly va Glucose - peptone. Nhiét dd va pH tdi wu cho sy sinh truéng ciia nim ré dai trong diéu kién nhan
gidbng dau dong 1a 25+1°C va pH=7 véi ngudn carbon va nito 13 D-fructose va cao nAm men (yeast extract).

Tir khoa: giong dau dong, nam reé dai.
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Abstract:

Oudemansiella raphanipes (Beck.) Pegler & T.W.K.
Young has been known popularly due to its great medical
and nutritional values. The aim of this study was to
acquire basic data regarding the suitable conditions
for Oudemansiella raphanipes (Beck.) Pegler & T.W.K.
Young mycelial growth in culture medium. The results
of the study illustrated that Lilly and glucose-peptone
were selected as the most suitable culture media for
cultivation of Oudemansiella raphanipes (Beck.) Pegler
& T.W.K. Young. The optimal temperature and pH
for the mycelial growth of Oudemansiella raphanipes
(Beck.) Pegler & T.W.K. Young were 25+1°C and pH=7,
respectively. The carbon and nitrogen sources for the
optimal mycelial growth were D-fructose and yeast
extract, respectively.

Keywords: long root, master spawn.
Classification number: 4.1

"Tac gia lién hé: Email: ptthu6988@gmail.com
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Néam 1& dai Oudemansiella raphanipes (Beck.) Pegler &
T.W.K. Young thudc ho Tricholomataceae, by Agaricales,
nganh nam dam Basidiomycota c6 nhiéu dic tinh dugc lidu
quy, chita cac hop chat khiang ndm bénh quan trong nhu
Mucidin (strobilurin A) va Oudemansin, dugc st dung dé
kiém soat céc bénh vé ndm mdc trén céc loai thuc vat khac
nhau. Chit Oudemansin duoc chiét xuét tir ndm ré dai khong
chi chira hoat tinh khang ndm ma con c6 tac dung e ché ddi
v6i sarcoma 180 va ung thu biéu mo Erhrlich trén chuot
[1] cling nhu ¢6 tac dung hd tro diéu tri huyét ap cao va tac
dung tic ché trén Pyricularia oryzae gy bénh dao on [2].

Nhiéu nghién ctru vé k¥ thuat nhan gidng va nudi trong
nam ré dai di duoc cong bd trén thé gidi. Theo Sang Beom
Kim va cs (2005) [3], mdi truong Lilly (2 g asparagine, 10
g maltose, 0,5 g MgSO,, 1 g KH,PO,) 1a m6i truong nhén
gidng cap I phit hop cho nam ré dai phat trién & nhiét do
25°C va pH=6. Ngudn cacbon va nito tdi wu cho su sinh
truong va phat trién cua soi ndm ré dai la xylose va alanin,
ty 1&¢ C/N 20:1 véi glucose 3% (w/v). Nghién curu ciia Miles
(1993) [4] khing dinh, trong thoi gian lan soi nAm gan nhu
khong can anh sang, 4nh sdng qua manh c6 thé kim ham sy
sinh truéng cua soi nam.

Mic du ¢6 nhiéu gia tri dinh dudng va gia tri dugc li¢u
nhung nam r& dai hién van la d6i tuong madi ¢ Viét Nam.
Vé&i muc tiéu da dang hoa ngudn gen sinh hoc, tao co s cho
su phat trién ciia nAm ré dai ciing nhu ning cao ning suét
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va chat lugng cac ching ndm mai, chiing t6i tién hanh danh
gia mot s yéu té anh huong dén sy sinh truéng va phat trién
clia nam ré dai trong moi truong nhan giéng dau dong (hay
con goi 1a giéng cép I).

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Gidng ndm ré dai Oudemansiella raphanipes (Beck.)
Pegler & T.W.K. Young ky hi¢u T, duwoc Trung tdm Nghién

ctru va phat trién nam nhap tir Trung tim Nghién ctru nAm
chau A - Thai Binh Duong (Phuc Kién, Trung Qudc).

Phwong phap nghién ciru

pH moi truong nhan gidng: giéng gbc nam ré dai 10
ngay tudi c6 kich thude 5x5 mm dugc cdy chuyén sang cip I
trén moi truong PGA dat ¢ gitia dia peptri. M6i truong nhan
gidng cép I da dugc diéu chinh pH trong pham vi pH=4-9
v6i NaOH hodc HCI va nudi trong diéu kién t6i trong 10
ngay ¢ 25°C.

Nhiét d6 nhan gidng: nhan gidng cap 1 nam ré dai trén
moi truong PGA ¢ cac ngudng nhiét d6 khac nhau (15, 20,
25, 30 va 35°C) véi pH 1a 6. Su tang trudng soi nam duoc
theo doi theo phuong phéap cua Shim va cs (1997) [5].

Maéi truong nhan giéng cap I nam ré dai dugc thé hién
o bang 1.

Bang 1. Thanh phan méi trudng nhan giong cap | nam ré dai.

Moi trudong
Thiah il PGA MY Lilly PG(M) ]?:;f:;: x“mslll‘i oom-
(g
Asparagine - - 2
Glucose 20 10 - 20 10
Yeast extract - 3 - - 10 2
Peptone - 5 - - 10 2
Malt extract 3 - 5 15 20
Maltose 10
MgSO, 0,5 0,5
KH,PO, - - 1 05
K,HPO, - - s 1
Potatoes 200 200
Agar 20 20 20 20 20 20
pH 6 6 6 6 6 6

Ghi cha: “-“ khong xac dinh.
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Anh huéng ciia ngudn carbon: mdi truong nhan giéng
dugc tao tir peptone 5 g + MgSO, 0,05 g + KH,PO, 0,46 g +
K HPO, 1,0 g + thiamine-HCI 120 pg + agar 20 g, bd sung
nude cat cho du 1.000 ml. Moi ngudn cacbon dugc thém
vao moi truong co ban ¢ néng do 0,IM trén 1.000 ml va
dugc tron déu [5].

Anh huong cta ngudn nito: méi trudng nhan gidng duogc
tao tur: glucose 20 g + MgSO, 0,05 g + KH,PO, 0,46 g +
K, HPO, 1,0 g + thiamine-HCI 120 pg + agar 20 g, bd sung
nudc cét cho da 1.000 ml, sau d6 duge bd sung véi 6 ngudn
nito. Cac ngudn nito dwoc thém vao méi truong nhan gidng
& ndng d6 0,02M [5]. 5 ngudn cacbon va 6 ngudn nito dugc
sir dung trong nghién ctru nay bao goém:

Cong thire Nguén cacbon Ngudn nito
CT1 D-fructose NaNO,

Cn2 Glucose NH,NO,
CT3 Sucrose Yeast

CT4 Maltose Peptone
CTS Manose (NH,),S0,
CTo6 (NH,),HPO,

Dic diém sinh truong, phat trién hé soi gidng cp I ndm
ré dai: chi tiéu danh gia ddc diém sinh truong hé soi gébm
duong kinh sinh trudng hé sgi va mat do hé soi. Mat do soi
duogc danh gia theo Kadiri (1998) [6] gdm cac mic:

+: mat d6 hé soi rat thua ++++: mat do hé s¢i day

++: mat do hé sgi thua +++++: mat d§ hé soi day dac

+++: mat do hé soi trung binh

Puong kinh hé sgi (mm): hé s¢i dugc do trong 10 ngay.
Phuwong phdp xie ly s ligu

Mbi thi nghiém dugc tién hanh lap lai 3 1an. S lidu dwoc
xtr 1y bang phan mém thong ké Excel 2010 va IRRISTAT
5.0.

Két qua va thao luan
Anh hwéng ciia méi truwong nhan giong

6 loai méi truong dang duge st dung phd bién hién nay
trong nhan giéng nam gdc va gidng cap I la: PGA, MY,
PG(M), Lilly, Glucose - peptone, Mushroom - complete. Can
ctr vao chi tidu theo ddi, két qua ghi nhan & bang 2 cho thay,
2 moi truong Lilly va Glucose - peptone phu hop cho sgi
nam ré dai phat trién. Mat do hé soi day dac, phat trién dang
toa tron déu, lan nhanh va c6 mau tring dic trung ctia gidng.



Bang 2. Anh huéng cia cac mdi trudng khac nhau dén sinh
trudng hé sgi nam ré dai trong giai doan nhan giong cap 1.

Cong PR Puong kinh Mat do B TR TR ]
thite Moi truong [26 e () hé soi Pic diem hé sgi
CT1 PGA 65,9 sy EDERICEy @R, GHEHD
trang dac trung.
He soi day, lan cham, c6
CT2 MY 51,0 e iréng dgc trmg.
. He soi day déc, muot va co
C13 Lilly 69,3 HH mau trang dac trung
CT4 PG(M) 63,6 ++++  Hbsoi day, muot, c6 min
trang dac trung.
Glucose - He soi day déc, muot va co
Ce peptone czL * mau trang ddc trung.
CT6 Mushroom - 563 oo H¢ soi truéng bl{lh, muot va
complete c6 mau trang déc trung.
LSD 14
Cr% 3,1

hé sgi nam ré dai.

Dura vao két qua nghién ctru, c6 thé thdy soi ndm ré dai c6
kha ning thich nghi trén nhiéu loai méi trudng nhéan giéng
khéc nhau. Trong cic méi trudng duge ching toi tién hanh
theo doi thi moéi truong Lilly va Glucose - pepton 1a 2 loai
moi truong cho sy sinh truong hé sgi nhanh nhét va mat do
hé soi day muot hon ca (hinh 1). Theo Sang Beom Kim va cs
(2005) [3], méi truong phi hop cho nim ré dai phat trién 1a
moi truong Lilly va Hamada (Dextrose 10 g/l, Ebiose 5 g/l,
Hyponex 3 g/1, Yeast extract 3 g/l, agar 20 g/1).

Anh hwéng ciia pH

pH 13 nhan t6 anh huong dén sinh khdi, kha niang hap
phu chat dinh dudng, hinh thai va cu trac té bao, d6 tan ciia
mudi va trang thai ion clia co chat, hoat dong cua enzyme
[7]. V6i két qua nghién ctru vé& pH, 6 gia tri pH dugc chung
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t6i tién hanh dénh gid 1a: 4, 5, 6, 7, 8 va 9. Két qua thi nghiém
& bang 3 cho thiy, hé sgi ndm ré dai rat manh, thua va yéu ¢
ngudng pH=4, toc d6 lan soi ciing thip nhét (61,4 mm); moi
truong c6 pH=7,0-8,0 h¢ soi sinh truong tdt, toc do phat trién
nhanh, mat do soi day dac, sgi bong va muot, tde dd moc soi
nhanh nhat. O pH=5,0 hodc pH=9,0 toc do sinh trudng ciia
hé soi cham hon, mat d§ hé soi & mic trung binh. Nhu vay
soi nam ré dai c¢6 kha ning sinh trudng tét trong moi trudng
¢6 ngudng pH rong tir 5 dén 9 (hinh 2).

Bang 3. Anh huéng ctia pH dén sinh truéng hé sgi nim ré dai
trong giai doan nhan giong cap I.

Cong  y  Dubmgkinh  \po0 4015001 Difc didm hé sei

thire hé s¢i (mm)

CT1 4 61,4 ++ Soi manh, yéu, lan cham
CT2 5 69,2 ++ Soi mong

CT3 6 72,6 -+ Soi day

CT4 7 81,1 S 1Sa?11 I‘jﬁ:ﬂ‘}’f"’ bong va muot,
CT5 8 75,5 +H Soi day, muot va lan nhanh
CT6 9 63,8 +H+ Soi mong

LSD 15

CV% 3,0

Hinh 2. Anh huéng ctia pH dén sinh truéng hé sgi nam ré dai.

Anh hwéng ciia nhiét do

Theo Vladimir (2012) [8], dai nhiét do tir 25 dén 28°C 1a
pht hop nhat dé hau hét cac loai ndm nhan sinh khdi. Dé tim
ra nhiét do phu hop cho sy hinh thanh va phat trién cua hé soi
nam ré dai, chung toi da nghién ctru dénh gia sy sinh truong
hé soi ndm & 6 ngudng nhiét do: 10£1°C, 15+1°C, 20+1°C,
25+1°C, 30+1°C va 35+1°C. Két qua thu duoc (bang 4) cho
thdy, nhiét do 25+1°C phii hop nhét cho ndm ré dai phat trién,

a1
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hé soi mau trang dic trung ctia gidng, phat trién nhanh dang
toa tron déu, duong kinh hé soi 68,5 mm. 6} ngudng 10+1°C
soi nam phat trién rt kém, hé soi mong, & 30°C hé soi phat
trién nhanh nhat nhung mat do hé sgi thua hon. Dac biét, soi
nam ré dai khong thé phét trién trong diéu kién nhiét do 35°C
(hinh 3). Do @6, ngudng 25+1°C la nhiét do thich hop cho
cong tac nhan gidng cap I ndm ré dai. Két qua nay trong dong
v0i cac nghién ciru da duge cong bd trude do.

Bang 4. Anh huéng ctia nhiét dg téi sinh trudng hé sgi nim ré dai.

N R M s
CTI 10£1°C 52 + Soi rit manh, yéu
CT2 15£1°C 15,2 +HH Soi trung binh, lan cham
CT3 20+1°C 52,7 - Soi rt day, bong va mudt
CT4 25+1°C 68,5 -+ Soi rat day, bong va mudt
CT5 30+1°C 71,4 +++ Soi trung binh, lan nhanh
CT6 35x1°C - - -

LSD 1,6

Cr% 4,1

Hinh 3. Anh huéng ctia nhiét dg dén sinh trugng hé sgi nam ré dai.

Anh hwéng ciia nguén cacbon va nito

Cacbon va nito 12 hai nhan t6 co ban cho su sinh truong
clia vi sinh vat. Ngudn cacbon anh huong dén qua trinh
sinh truong va chuyén hoa cua vi sinh vét. Gidng ndm ré
dai da duoc nhan gidng trong mdi trudong chira cac ngudn
cacbon khac nhau (D-fructose, glucose, manose, maltose va
sucrose). Két qua cho thdy, khong co su khac nhau vé dic
diém hé soi tai cac cong thure; trong cac nguén cacbon duoc
khao sat, D- Fructose cho mat d hé soi day, mugt va duong
kinh hé soi 16n nhit (68,3 mm) (hinh 4, bang 5).
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Hinh 4. Anh hudng ctia ngudn cacbon dén sinh truéng hé soi
nam ré dai.

Bang 5. Anh hudng clia cac ngudn cacbon va nito dén sinh
truéng hé sgi nam ré dai.

Cong Nguon Duimg kinh Mt dp Neubn nito Dubng kinh  Mit dj
thire cachon hé sgi (mm)  hé soi hé sgi (mm)  hé soi
CT1 D-fructose 68,3 +H+++ NaNO, 57,2 +
CT2 Glucose 66,0 AR NH,NO, 62,1 ++H
CT3 Sucrose 55,7 -+ Yeast 61,7 -
CT4 Maltose 59,2 +H+++ Peptone 60,5 Siaiaatd
CTS Manose 62,4 -+ (NH,),S0, 54,1 +H+
CT6 - - - (NH)),HPO, 51,3 ++
LSD 1,2 17

Cr% 4,2 38

Nito 14 nhan t6 can thiét trong tong hop enzyme trong
ca qua trinh chuyén hoa so cdp va thir cdp. 6 ngudn nito di
duoc khao sat lan lugt gom: NaNO,,NH NO,, yeast, peptone,
(NH,),SO, va (NH,),HPO,. Két qua (bang 5) cho thay, cac
ngudn nito khéc nhau c6 anh huong rd rét dén sy sinh truong
h¢ soi cling nhu mat do hé soi cua nam ré dai. Dva vao mat do
hé soi cling nhu tdc do lan soi (hinh 5), chung t6i nhan dinh c6
thé st dung cao ndm men (yeast) dé cung cip ngudn nito cho
nam ré dai trong méi trudng nhan giéng cép 1. Theo nghién
ctru cia Myoung Jun Jang va ¢s (2009) [9] thi ngudn nito hitu
co cho hiéu qua nhan gidng tét hon so v6i ngudn nito vo co
(NaNO,, NH NO, va NH,Cl).

48



Hinh 5. Anh huéng ctia ngudn nito dén sinh truéng hé soi nAm
R e
ré dai.

£ ~
Ket luan

Tir két qua nghién ctru thu dugc, nhom tac gia kién nghi
nén str dung moi trudng nhan gidng cip 1 cho nim ré dai
la moi truong Lilly (2 g asparagine + 10 g maltose + 0,5 g
MgSO, + 1 g KH,PO,+ 20 g agar) hodc Glucose - peptone
(10 g glucose + 10 g yeast extract + 10 g peptone + 15 g
Malt extract + 20 g agar). Nhiét 6, pH tdi wu cho sy sinh
truong ctia gidng nam ré dai lan luot 1a 25+1°C, pH=7 voi
ngudn carbon va nito 1an luot 1a D-fructose va yeast extract.

Tiép tuc cac nghién ctru d¢ nhan giong va nudi trong nam
ré dai & quy mo 16n hon.
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Toi wu héa diéu Kién 1én men ban riin kho dau dau nanh
nham nang cao kha nang sinh protease cua chung Bacillus subtilis N6
bang phwong phap dap ung bé mat quy mo pilot

Pham Huynh Ninh', Vii Minh!, Nguyén Thi Ha',
Buii Thi Hong Chién', Tran Qudc Tuin*

'Phan vién Chan nuéi Nam Bo
’Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quoc gia TP Ho Chi Minh

Ngay nhan bai 19/4/2019, ngay chuyén phan bién 26/4/2019; ngay nhan phan bién 29/5/2019; ngay chép nhan ding 4/6/2019

Tom tiit:

Khé diu diu nanh la nguf)n cung cép proteln rét tot cho vat nudi do c¢6 ham luwgng cac axit amin khong thay thé cao.

Tuy nhién, khd dau dau nanh lai chira mgt 50 protein gay di ingnhw glycmln va B-conglycinin. Cac loai protein nay
bén nhiét, khang cac enzyme trong hé tiéu hoa cia vt nu01, gy kich irng mién dich & dong vat non, ting nhu dong
rudt non, dan dén tang ty 1€ tiéu chay é heo con, giam hap thu dinh dwéng. Nghién ciru nay tip trung vao tdi wu héa
diéu ki¢n 1én men ban rin kho diu ddu nanh sir dung vi khuin Bacillus subtilis N6 nhim ning cao kha ning sin sinh
protease, gop phan phan giii cac loai protein giy di wng trong khé diu diu nanh. Cac yéu t6 dnh huong dén kha
niing san sinh protease ciia chiing vi khuin B. subtilis N6 dwgc sang loc bang thiét ké thi nghi¢ém Plackett-Burman.
Trong cac diéu kién 1én men khio sat thi nhiét d9, dd day co chét va thoi gian 1én men 12 ba yéu t6 tic dong dang ké
nhit (p<0,05). Thi nghi¢m dwoc thiét ké theo phwong phap dap vng bé mit (response surface methodology - RSM).
Két qua cho thiy, diéu Kién 1én men thich hop cho qua trinh sinh tdng hop protease 1a: nhiét dé 35°C, d¢ day co
chit 1én men 12 1 cm va thoi gian 1én men la 35 gio. Sau 1én men 35 gio, hoat tinh protease 1én dén 632 U/g, cao hon

truée khi toi wu 1,65 1an (382 U/g).

Tir khéa: Bacillus subtillis, dap wng bé mit, khé diu dau nanh, 1én men ban rin, téi wu héa.

Chi s6 phén loai: 4.2

Gidi thiéu

Kho dau dau nanh, san pham cua qua trinh tach chiét
dau tir hat dau nanh, 1a nguon cung cap protein rat tot cho
vat nudi do ¢6 ham lugng cac axit amin khong thay thé cao.
Tuy nhién, vi¢c su dung kho dau dau nanh trong khéu ph?ln
thirc 4n cho gia suc, gia cAm non c6 hé tiéu hoa chwa hoan
thién bi han ché, hiéu qua khong cao do kho dau dau nanh
chira mét sé protein gy di Gmg, 1am ting nhu dong va su bai
tiét nudc cta rudt non, dan dén ting ty tiéu chay & heo con,
giam hap thy dinh dudng, giam ning suét [1-4]. Hai protein
gy di Gmg chu yéu trong ddu nanh 1a glycinin (globulin
11S) va B-conglycinin (globulin 7S), chiém hon 50% lugng
protein trong hat ¢au nanh [5]. Chung c6 kha ning bén nhiét
va khang hau hét cac enzyme trong hé tiéu hoa do co lién
két disulfua kha bén [6].

Lén men ban ran 1a phuong phap 1én men trén co chat
ran va hau nhu chira rat it hay khong c6 nuée ty do. Tuy
nhién, ham lugng am phai du dé cung cap moéi truong thuan
li cho sy trao d6i chat va phat trién cua vi sinh vat. Gan
day, 1én men ban ran da thu hat nhiéu sy chi y do chi phi

"Tac gia lién hé: Email: trqtuan@hcmus.edu.vn
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van hanh thap va don gian hon so vdi cac phuong phap
1én men khéc [7]. Phuong phap 1én men ban ran nhiam loai
bo cac protein gay di tmg trong kho dau dau nanh da duoc
nghién ctu va tng dung trong thuc tidn san xuit trén thé
giéi nham san xudt kho dau ddu nanh st dung trong ché bién
thirc an chan nudi [8-10]. Trong do, phuong phap 1én men
sir dung vi khuan Bacillus t6 ra c6 nhleu loi thé hon so voi
céc vi khuan khac, ndm men hay nam mdc do san pham kho
dau dau nanh sau 1én men c6 luong protein hoa tan cao hon,
kha ning phan giai cac protein gy di Gmg tot hon va sinh
trudng nhanh hon [11]. Tuy nhién, hdu nhu khong co bat ky
nghién ctru dang nay duoc cong bb tai Viét Nam.

‘Phuong phap dap ing bé mit gid day da duoc sir dung
phé bién dé nghién ctru tdi vu hoa cac quy trinh cong nghé
sinh hoc hay quy trinh san xuat cong nghiép [12]. Ti wu
héa quy trinh 1én men bang phuong phap dap tmg bé mat
(response surface methodology - RSM) 1a cach tiép can hiéu
quéa hon so voi phuong phap nghién ciru truyén théng khao
sat ting yéu t6 (one-factor-at- a-time) [13]. Phuong phap
RSM gbom cac ky thudt toan hoc, thong ké dé m6 hinh héa
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Abstract:

Soybean meal is a major protein source in the animal diet
owing to its excellent amino acid components. However,
soybean meal still contains some proteins (glycinin and
p-conglycinin) that cause allergies for young animals.
These proteins have the high heat-stable ability,
digestive enzyme resistance, which leads to the increase
in immunological responses, intestinal peristalsis, and
diarrhea and the decrease in nutrition absorption. This
research focuses on the optimisation of the semi-solid-
state fermentation conditions to improve the protease
production of B. subtilis N6 in the soybean meal medium.
The factors that affected the protease production of B.
subtilis N6 would be screened by the Plackett-Burman
design. Out of five screened factors, three factors that
have the great effects were temperature, substrate
thickness, and fermentation time (p<0.05). Optimisation
experiment was designed by the response surface
methodology. The results showed that, the optimised
temperature, soybean thickness, and fermentation time
were 35°C, 1 cm, and 35h, respectively. These optimum
conditions resulted in the enhancement in protease yield
to 632 U/g with 1.65 fold increase.

Keywords: Bacillus subtillis, optimisation, response
surface methodology, semi-solid-state fermentation,
soybean meal.

Classification number: 4.2
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va phén tich cac van dé (thiét ké, phat trién, t&i uu quy trinh
hay san phdm) [14]. Do dugc tich hop cac ky thuat hoi quy,
ANOVA nén RSM lam giam dang ké sb thi nghiém phai tién
hanh, tor d6 lam gidm chi phi va thoi gian nghién cou. St
dung RSM dé thiét ké t6i wu bao gdm ba bugc: sang loc cac
yéu to anh hudng chinh, xac dinh khoang t6i uu cua timg
yéu t6, va udc luong mé hinh dap ung bang thiét ké phirc
tap nhu Box-Behnken (box-behnken design - BBD) nham
xac dinh t6 hop ti wu gia tri cua cac yéu td dau vao.

Muc tiéu cua nghién citu nay la st dung moé hinh
Plackett-Burman (PB) dé sang loc cac yéu t6 anh huong toi
hoat tinh protease ciia chung B. subtilis N6, sau d6 cac diém
ti wu cua tung yéu t6 ma tai do hoat tinh protease dat gia tri
cao nhét duoc xdc dinh béng mo hmh Box Behnken nham

.....

kho dau dau nanh.

Vat liéu va phuong phap nghién ciiu

Vit liéu

Chung B. subtilis N6 13y tir bo suu tap cua Bo mon Sinh
hoa - :l“ruc‘mg Pai hoc K}‘loa hoc Tu nhién, Dz;}i hoc Quoc gia
TP H6 Chi Minh. Kh6 dau ddu nanh nhap khau tir Argentina
do Coéng ty TNHH Vi¢t Hung cung cap.

Thoi gian va dia diém nghién ciru
Nghién cttu dugc thyc hién tai Phong thi nghiém cua
Phan vién Chan nuoi Nam B¢ tur thang 01 dén 12/2018.

Phwong phap nghién ciru

Xac dinh hoat tinh protease: dich tang sinh chung B.
subtilis trén moi truong cao thit sau 24 gio dwoc cdy vao co
chat kho dau ddu nanh am d6 40% voi ty 18 3% va u & 37°C.
Khoé dau dau nanh sau khi 1én men duoc lic véi dung dich
dém Sorensen pH 7,6 (theo ty 1¢ 5 g kho dau dau nanh Ién
men + 25 ml dém Sorensen), ly tm thu dich ndi dé xac dinh
hoat tinh protease theo phuong phap Anson cai tién [14]. Cu
thé, hut 5 ml dung dich 0,65% casein vao ong nghlem thém
1 ml dich enzyme thu nhén, & & 35,5°C. Sau 30 phit bd sung
5 ml dung dich tricloro acetic 10%. Loc léy 1 ml dich, thém
vao 2 ml NaOH 0,5N va 0,6 ml thudc thir Folin. Do d6 hip
thy & budc song 660 nm. Dua vao duong chudn ham lugng
tyrosin va do hap thu quang dé xac dinh lugng tyrosin sinh
ra trong phan trng. Mgt don vi hoat d¢ protease dugc dinh
nghia 1 pg tyrosin dugc tao ra trong 1 phut dudi tdc dung
cta 1 ml enzyme.

Pién di polyacrylamide: dé danh gia mtc d6 phan hiy
cac protein khang dinh dudng, mau kho dau nanh 1én men
duge tach chiét protein va thuc hién dién di SDS-PAGE
trén separating gel 12,5% polyacrylamide, gel stacking 4%
polyacrylamide [15].

Dinh lwong glycinin va p-conglycinin: ham luong
glycinin va B-conglycinin trong khé dau dau nanh dugc

o1
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phan tich bang phwong phap ELISA st dung bo glycinin
ELISA Kit va B-conglycinin ELISA Kit cia Hang Wuhan
Unibiotest Co., Ltd, Trung Quoc.

T6i wu héa va thiét ké thi nghiém: sang loc yéu t thi
nghiém bang thiét ké Plackett-Burman [13]: sau khi c6 dugc
Kkét qua cua cac thi nghiém don yéu td dé 1am co s& chon lya
khoang bién thién gia tri pht hop cho timg yéu td, b tri thi
nghiém sang loc cac yéu t6 bang thiét ké Plackett-Burman
nham xac dinh duoc 3 trong 5 yéu td c6 tac dong 16n téi qua
trinh san sinh protease khi 1én men kho dau d4u nanh véi B.
subtilis N6.

Thiét ké Plackett-Burman cho phép danh gia muc anh
huong cua cac yéu tb den sinh tong horp protease, mdi yéu
t6 dugc kiém tra & hai cdp do: muc thap (-1) va muc cao
(+1). Cac yéu t6 dugc chon cho nghién ciru ndy 1a nhiét do
1én men, do day 1én men, thoi gian 1én men, ty 1& gidng,
pH (bang 1). Thiét ké ma tran Plackett-Burman dugc trinh
bay trong bang 2. Két qua nghién ctru duoc phan tich
bang chuong trinh “Design Expert® 11.0” Stat-Ease, Inc.,
Minneapolis, Hoa Ky.

Bang 1. Cac bién trong ma tran Plackett-Burman.

Téi wu hoa bang phuong phap dap mg bé mit: 3 yéu td
chinh tr két qua sang loc s€ dugc xac dinh gia tri tdi wu va
dugc nghién ctru ¢ 3 muc (-1, 0 va +1) (bang 3) véi 15 thi
nghiém, trong do6 co6 3 thi nghiém trung tdm (bang 4).

Bang 3. Céc yéu td sii dung trong Box-Behnken.

L Mire
Yéu to Ponvi Ky hiéu
-1 0 1
Nhiét d¢ 1én men °C X1 30 40 50
Do day 1én men cm X2 1 3 5
Thoi gian 1én men gio X3 24 48 72

Ham dap g dugc chon la hoat tinh protease (Y, U/g
canh truong nudi cdy). Mo hinh hoa duge biéu dién bang
phuong trinh bac2: Y=B + B X +B X +B.X, +B X X,
+B, X X,+B, XX +B X>+B,XB X

Trong dé B, B,, B, 1a cac h¢ s6 bac 1; B“, B, va B,
1a hé sd bac 2; Blz, B ,va B la cac h¢ s6 tu’ang tac cua
tung cap yeu to X, X X XH, X, Xsss XIZ,X vaX . la
céc bién doc lap. So heu duorc phan tich bang chuong trlnh
“Design Expert® 11.0” Stat-Ease, Inc., Minneapolis, Hoa

Ky. Tir két qua phan tich xac dinh mirc i uu ciia cac yéu to

Mite Mire dj anh hutng khao sat cho hoat tinh protease cao nhit.
A 4R Bon Ky £ H : .. .
Yéu to . o Thip  Cao  Anh Bang 4. Thiét k& Box-Behnken.
Vi hiéu , Pvalue
(-1) (+1)  huong
Nhigtdglenmen  °C X1 30 50 -57.83 0,008 - Ciic bien Hogt tinh protease (Ufg)
Thi nghiém
D¢ day lén men cm - X2 1 5 -136,83*  <0,0001 X1 X2 X3 Thuc hi¢n M@ hinh
Thoi gian 1én men giv X3 24 72 -77,00  0,0012 1 -1 -1 0 508 517,38
Ty 16 gibng % X4 1 5 30,670 0,0606 2 0 1 -1 139 143,38
pH o X5 6 9 -3,17b 0,8197 3 1 0 1 36 15,75
2Co y nghia ¢ do tin cay p<0,05; *PKhong co y nghia 6 do tin cay p>0,05. 4 B 0 1 108 103,00
Bang 2. Ma tran thiét k& thi nghiém Plackett-Burman. 5 1 0 -1 33 38,00
6 0 0 0 412 403,33
Thi Cic bién Hoat tinh protease (U/g)
" 7 1 1 0 57 47,63
nghiém .
XI X2 X3 X4 X5  Thucnghiém M hinh
8 1 -1 0 132 156,62
1 -1 1 1 S 84 110,00 0 0 y . 360 357,63
2 -1 -1 1 SR 398 383,67 10 0 @ 0 o 403,33
3 -1 -1 -1 -1 -1 506 544,00 - 4 i 0 2 738
4 1 -1 1 1 -1 198 213,00 12 0 1 1 620 500,38
5 1 -1 -1 -1 1 437 422,00 13 0 1 1 156 185,63
6 1 1 1 -1 170 0,67 14 1 0 1 251 271,25
7 -1 1 -1 1 1 234 202,67 15 0 0 0 397 403,33
8 1 -1 1 1 1 188 206,67 < PR A
Ket qua va thao luan
9 -1 1 1 1 -1 31 55,00 . . .
Sang loc cdc yéu to anh huwong dén hoat luc protease
10 1 1 -1 Al 120 154,67 , o
ciia B. subtilis N6
11 1 1 -1 1 1 71 87,00 o . » R .
Tién hanh thi nghi¢m theo ma tran Plackett-Burman véi
12 -1 -1 -1 1 -1 525 482,67 (A4 Al aa 1A A 1ne 1A 1A
cac yeu to: nhiét do 1én men, do day 1én men, thoi gian 1én
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men, ty 1& gidng, pH co cht véi hai mirc thap va cao. Phan
tich két qua bang phan mém Design expert 11 cho thay c6 3
yéu td anh hudng té1 hoat luc protease la nhiét d6 1én men,
thoi gian 1én men va do day khdi co chét 1én men (p-value
<0,05). Tuy nhién, ca ba yéu t6 déu anh huong am. Thoi
gian va nhiét do 1én men la cac yéu t6 anh huong rat 1on
dén viéc san sinh protease & Bacillus [16, 17]. S. Mhamdi
va cong su (2012) [18] cling xac dinh thoi gian 1a mot trong
nhitng yéu t6 anh hudng tdi hoat tinh protease do ching
Bacillus sp. sinh ra. Tir két qua sang loc ndy, chung t6i chon
cac yéu to nhiét do 1én men, thoi gian 1én men va do day
khéi co chét 1én men cho thiét ké thi nghiém theo phuong
phap déap tng bé mit Box-Behnken.

Téi wu héa gid tri cdc yéu té anh hwong dén hoat tinh
protease ciia B. subtilis N6

Sau khi x4c dinh dugc 3 yéu té anh hudng t6i kha nang
sinh protease trong qua trinh 1én men kho dau d4u nanh b?mg
B. subtilis N6, b6 tri thi nghiém theo thiét ké BBD nham
xac dinh gia tri t6i vu nhét ciia 3 yéu t6 chinh cho qué trinh
1én men. Trong ma tran thiét ké BBD mdi yéu t6 s& duoc
danh gi4 & 3 mirc (-1, 0 va +1). Cac yéu t6 ddu vao bao gom
X1: nhiét do 1én men, X2: d6 day khéi co chit 1én men va
X3: thoi gian 1én men. Ma tran thiét ké thi nghiém gom 12
nghiém thirc, mdi nghiém thirc dwoc lap lai 3 lan. Qua trinh
1én men dugc thuc hién trong khay inox 1x0,5x0,15 m (dai
x rong x cao). Ham muc tiéu 1a hoat tinh protease cua B.
subtilis N6 trong khdi méi truong kho dau ddu nanh 1én men.

Két qua ANOVA (bang 5) cho thiy mé hinh c¢6 y nghia
thdng ké (p=0,0004), hé s6 hdi quy R>=0,9862>0,75 chiing
to mo hinh twong thich véi thuc nghiém. Gia tri R* dy doan
1a 0,7802 phu hop véi R? diéu chinh 1a 0,9615 (d6 léch
0,1813<0,2), ty 1é tin hiéu so v6i nhiu 1a 18,614>4 thé hién
tin hiéu da day du.

Bang 5. Két qua ANOVA.

Ngubn ;l‘:’:ﬁ:gi“h Bic ty do ;:‘:;i"g"s':l‘ Chun Gi tri P

bién thién  (sum of gzl (average of L (Lot abiTity
B freedom) ) value) value > F)

Mo hinh 514600 9 57182,67 68,52 0,0001

X, 51360,13 1 51360,13 61,54 0,0005

X, 191600 1 191600 299,55 <0,0001

X, 18145,13 1 18145,13 21,74 0,0055

XX, 40200,25 1 40200,25 48,17 0,0010

XX, 5329,00 1 5329,00 6,39 0,0527

XX, 18906,25 1 18906,25 22,65 0,0051

X? 173300 1 173300 207,69 <0,0001

X, 72,03 1 72,03 0,0863 0,7807

X;? 2343426 1 23434,26 28,08 0,0032

Sai s0 4172,92 5

Téng 518800 14

R2=0,9920; CV=11,89%; R? diéu chinh=0,9775; R? du doan=0,8745.
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Hinh 1. Mt dap ting hoat tinh protease theo hai yéu t: A. Nhiét
dd 1&n men (X1) - P9 day co chat Ién men (X2) véi thoi gian lén
men la 30 gio; B. Nhiét do I1én men (X1) - Thoi gian Ién men
(X3) véi d day co chat 1én men 1 cm; C. D9 day co chat lén
men (X2) - Thai gian Ién men (X3) véi nhiét d 1én men 35°C.

Tir nhitng két qua trén ta nhan duoc phuong trinh hdi quy
hoat tinh protease (U/g) = 403,33 — 80,13X — 154,75X, —
47,63X,+100,25X X, +36,50X X, -216,67X *~79,67X?

Vi ba dd thi khong gian ba chiéu c6 truc Z 1a hoat tinh
protease va lan luot 2 bién doc 1ap trong 3 yéu tb khao sat
(hinh 1) c6 thé thay hoat tinh protease dat cuc dai khi do day
khdi co chat 1én men & muc thip nhat. Hoat tinh protease
ciing dat mirc cao khi nhiét dé nam trong ving tir 30-40°C,
thoi gian 1én men tir 24-48 gio. Vi cac dir li¢u thu dugc va
phuong trinh hdi quy, mic t6i wu cia cac yéu té khao sat
duogc xac dinh 1an lugt 1a: nhiét d 35°C, do day co chit 1én
men 1 cm, thoi gian 1én men 1a 30 gid. M6 hinh thi nghiém
du doan lugng protease tdi wu dat duoc 1a 644,71 U/g. Thi
nghiém kiém chtng cac gia tri téi wu cta 3 yéu t6 khao sat
cho két qua hoat tinh protease thu duoc 1a 632 U/g.

Mirc do phan giai cac protein gdy di ung trong kho dau
dau nanh sau 1én men cling da duoc dugc kiém chung thong
qua két qua chay SDS-PAGE va phan tich bang by ELISA
kit cia mau kho dau nanh 1én men véi muc tdi wu cia 3
yéu t6 khao sat (hinh 2). Sau khi 1én men khong con thiy
vach ctia cac tiéu phan hai protein gay di tmg 13 glycinin va
B-conglycinin trong két qua chay SDS-PAGE, céc protein c¢6
trong lwong phan tir 16n da bi phan giai gan hét, chi con lai
cac protein & mirc 20 kDa. Trong khi d6, két qua dinh luong
glycinin va B-conglycinin trong kho dau dau nanh sau khi
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1én men cho thy 94,94% glycinin va 97,33% B-conglycinin
da dugc phan giai trong qua trinh 1én men (bang 6). Diéu
nay cho thay qua trinh 1én men di phan giai cac protein gy
di ng, nang cao gié tri dinh dudng ctia kho dau dau nanh st
dung trong thirc dn chan nuoi.

" kDa
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70

o unit hs
. 60

B conglycinin
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acid unit. 40
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base uni: & 5

20
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Hinh 2. Két qua chay SDS-PAGE véi 3 miic t6i uu clia 3 yéu to
khdo sét (giéng 1: thang protein chudn, giéng 2: miu khé dau
dau nanh chua lén men, giéng 3: mu kho dau dau nanh Ién men
ban ran véi B. Subtilis N6).

Bang 6. Két qua dinh lugng glycinin va B-conglycinin sau khi
Ién men.

Khé diu dau
nanh chwa lén

Khé diu dau

Protein giy di wng nanh lén men véi

men B. subtilis N6
Glycinin (mg/g) 87,33 4,42
B-conglycinin (mg/g) 121,56 3,25

Két luan

Nghién ctru dd tim ra dugc cac thong sé toi wu hoa kha
nang san sinh protease cua Bacillus subtilis N6 trong qua
trinh 1én men ban rin kho diu dau nanh 4p dung phuong
phap dap tng bé miat Box-Behnken. Hoat tinh protease tdi
da dat duogc 12 632 U/g khi 1én men & 35°C, d6 day co chat
1én men 1 cm va thoi gian 1én men la 30 gio. Piéu kién
lén men nay da phan giai 94,94% glycininin va 97,33%
B-conglycinin gay di tmg trong kho diu dau nanh.

Cong trinh duge sy hd tro kinh phi cta dé tai “Nghién
ctru xdy dung quy trinh cong nghé san xuit kho dau dau
nanh 1én men ban ran st dung trong chin nudi” do S&
KH&CN TP Hd Chi Minh quan ly.
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Tac nhan gay bénh xuat huyét ¢ ca Chién (Bagarius yarrelli)
nuoi long tai Tuyén Quang va dé xuat bién phap phong tri
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Nguyén Quang Nghia2, Phan Thi Van', Pham Thi Thanh'
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*Trung tam Thity san Tuyén Quang

Ngay nhén bai 23/4/2019; ngay chuyén phan bién 29/4/2019; ngay nhan phan bién 17/6/2019; ngay chp nhan ding 5/7/2019

Tém tit:

Ca Chién (Bagarius yarrelli) 12 1 trong s6 5 loai ¢4 quy (Chién, Ling, Rim xanh, Anh vii va Béng), 6 gia tri kinh
té cao, dong thoi la d6i twong nudi 16ng chii lyce tai Tuyén Quang no6i riéng, mot sé tinh phia Bic néi chung. Tuyén
Quang c6 lgi thé vé mit nwéc nudi thiy san, chi dong con glong, cong nghé, ky thuit nuoi, song con han ché thong
tin vé bénh 6 ca Chién. Muc dich ctia nghién ctru nay nham xac dinh tac nhan giy bénh Xuét hién pho bién & ca
Chién nuoi long tai dia phwong. Phwong phap nudi cy, phan lip va giy nhiém nhan tao di dwgc ap dung trong
nghién ciru. Két qua cho thay, Aeromonas hydrophila 1a tac nhan giy bénh & ca Chién véi biéu hién bénh ly nhu:
ddm do, loét, xuit huyét & than, rugt khéng cé thirc in, gan sung huyét, 6 bung chira nhiéu dich. A. hydrophila cé
doc lwe cao, giy chét ca 100% trong 3 ngay ¢ nong d gay nhiém 10*10° cfu/ml. O ndng dd 10° cfu/ml, A. hydrophila
gy chét ca thi nghiém véi biéu hi¢n loét phan bung va gan than sung huyét, ty 1¢ chét cong don ting dan theo thoi

gian tir 47,6% & ngay thir 2, tang 1én 90,5% ¢ ngay thir 4 va 100% ngay thir 5.

Tir khoa: Aeromonas hydrophila, ca Chién (Bagarius yarrelli), Tuyén Quang.

Chi s6 phén loai: 4.5

Pat van de

Tuyén Quang 1a tinh mién ni phia Béc c6 loi thé manh vé
nuodi thuy san véi dién tich mét nudce trén 12.000 ha, trong do
¢6 trén 8.400 ha dién tich mat nude ho thuy dién, s6 con lai 1a
dién tich mat nude ho thuy loi va mat song c6 kha nang nu6i
trong thiy san. Vi loi thé nay, tinh Tuyén Quang da thong
qua Nghi quyét vé quy hoach phat trién thuy san giai doan
2016-2025, dinh huéng 2035 v6i muc dich phat trién thity san
theo hudng san xuit hang hoa, tao ra san phim c6 nang suat,
chit luong, kha ning canh tranh cao, dap tmg nhu cau tiéu
dung trong va ngoai tinh, ddng thoi tién toi xudt khau.

Ca Chién 12 mot trong s loai ca thudc nhom “ngii quy”
(ca Chién, ca Lang, ca Ram xanh, ca Anh vil va ca Bdng),
day 1a loai co gi4 tri kinh té cao, va tinh Tuyén Quang da chi
dong dugc ngudn gidng ca nay bang sinh san nhan tao. Nam
2018, Trung tdm Thuy san Tuyén Quang di san xuét dugc
17.800 con c4 Chién gidng, ting gan 9.000 con so véi 2017
va ting 17.560 con so v&i 2015. Tuyén Quang c6 loi thé vé
mat nudc nudi thuy san, chu dong dugc con giéng, chu dong
cong ngh¢, k¥ thuat nudi, song con han ché thong tin vé bénh
cling nhu quan 1y phong, tri bénh ¢ ca Chién trong sudt vu
nudi. Mot s6 loai ca nhu ca Tra, Basa, Lang da dugc nghién
ctru x4c dinh nguyén nhan giy ra bénh gan than mi, tring

‘Tac gia lién hé: Email: truongmyhanh@gmail.com
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dudi va xudt huyét, 16 loét [1], trong khi d6 con thiéu cac
nghién ctru vé bénh cua ca Chién. Do d6, can bd dia phuong
ciing nhu hd nudi con lang ting va gap nhiéu kho khin trong
phong tri bénh, diéu nay anh huong dén ning suat thu hoach
va gay thi¢t hai kinh té cho ho nuéi. Chinh vi vay, muc tiéu
ctia nghién ctru nay nham xac dinh tac nhan gy bénh cho ca
Chién nudi 16ng c¢6 biéu hién bénh 1y xuit huyét, 1o loét &
than, 1am co so khoa hoc dé tiép tuc nghién ciru cac giai phap
giam thiéu thiét hai do bénh gay ra.

Dia diém, thei gian va phuong phap nghién ciiu
Dia diém va thoi gian

Ca Chién thu tai 1ong nudi & 2 huyén Na Hang, Ham
Yén va TP Tuyén Quang, tinh Tuyén Quang. Mau ca dugc
phan tlch tai Trung tim Quan trac moi trudng va bénh thuy
san mién Bic (CEDMA) thudc Vién Nghién ciru Nuoi trong
Thuy san I. Thoi gian thyc hién tir thang 7-12 ndm 2018.

Thi nghiém gay nhidm vi khuén 1én ca Chién dugc bd tri
trien khai tai Phong thi nghiém wét thugc CEDMA.

Mau cit kinh hién vi dién tir thyc hién tai Phong thi
nghiém si€u cau truc - Trung tdm Nghién cuu y sinh, Vién
Vé sinh Dich té Trung wong.
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The causative agent
of hemorrhagic disease
in giant devil catfish (Bagarius yarrelli)
in cage culture at Tuyen Quang
province and proposing preventive
and treatment measures
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Abtract:

Giant devil catfish (Bagarius yarrelli) is one of the five
precious fish species which bring high economic values
and are popularly cultured in cage in the northern
mountainous provinces as well. Tuyen Quang province
has the advantages of water sources for aquaculture
breed availability, technology, and farming techniques,
but has limited information of pathogens in giant
devil catfish. Therefore, this study aims to determine
common pathogens in giant devil catfish during cage
culture in this province. Bacterial culture, isolation,
identification, and infection experiment were applied
for this study. The results showed that Aeromonas
hydrophila was the causative agent of hemorrhagic
disease in giant devil catfish with such clinical signs as
red spots, ulcers, hemorrhage in skin and liver, empty
stomach, and abdomen containing fluids. 4. hydrophila
had high virulence, causing mortality upto 100% in 3
days at the dose of 10*-10° cfu/ml. At the concentration of
10° cfu/ml, A. hydrophila can cause the death of
experimental fish with signs of abdominal ulcer, liver and
kidney hemorrhage. The mortality increases gradually
over time from 47.6% at day 2 to 90.5% at day 4 and
reached 100% at day 5 post challenge.

Keywords: Aeromonas hydrophila, giant devil catfish
(Bagarius yarrelli), Tunyen Quang province.

Classification number: 4.5
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Phwong phdp thu va phén tich mdu

Phwong phdp thu mdau: mau ca Chién nudi 16ng cé biéu
hién xuat huyét, 10 loét dugc thu dé phan tich. C4 thu va phan
tich ¢ giai doan nudi thuong phém ¢6 kich thuéc dao dong tur
0,05-1,5 kg, phu thudc vao thoi diém tha ca va ché dg cham soc
cé ciia chu 10ng nudi. Giai phiu ca tai diém thu va ciy miu gan,
than, lach 1én moi truong nuéi cdy co ban Tryptic Soy Agar
(TSA) va moi truong chon lgc Rimler Shotts agar (RS).

Phu’(mg phdp phan tich vi khudn: dia moi truong nuoi cay
vi khuan tir mé gan, than va lach ciia ca Chién dugc chuyén vé
phong thi nghiém va 0 trong diéu kién nhiét 6 28-29°C trong
24-36h. Vi khuan dugc phan 1ap dinh danh loai thong qua két qua
nhudm gram, ddy phan tmg sinh hoa ca bo kit API 20E, két qua
dugc tra trén phan mém Apiweb TM-API 20E (https://apiweb.
biomerieux.com/servlet/Authenticate?action=prepareLogin).

Phuong phdp thir kha ning khang khudn: khang sinh do
duoc lap d6i v6i vi khuan thu duoc tir mau ca Chién b?mg
phuong phap khang sinh d khuyéch tan trén dia thach cua
Kirby-Bauer. Po dudng kinh vong vo khudn (mm): dua vao
chuan duong kinh cta vong vo khuan theo tai liéu “The
Clinical and Laboratory Standards Institute” [CLSI (former
NCCLS M31-A2)] ciia Anonymous (2006) nhim x4c dinh loai
khéang sinh nhay, nhay trung binh va khang. Trong d6 duong
kinh vong vo khuin >16 mm la nhay: S (sensitive), 12-15
mm la nhay trung binh: M (medium) va <11 mm la khang: R
(resistant).

Phwong phdp kinh hién vi dién tir: mau cat kinh hién vi
dién tu duge ¢ dinh trong dung dich glutanum-andehyt 2,5%,
pha trong dung dich dém cacodylat 0,1 M (pH=7,2-7,4) va bao
quan lanh & 4°C trudce khi chuyén dén phén tich tai Phong thi
nghiém siéu cdu tric, Trung tim Nghién ctru y sinh, Vién Vé
sinh Dich té Trung uong.

Pé khang dinh vi khuan thu duoc tir mau ca Chién bi bénh
14 tc nhan gay bénh, tién hanh gy nhiém vi khuan thu dugc
tir ca bénh Ién ca khoe, sau do tai phan lap lai vi khuédn & ca
gy nhiém tir cac 16 thi nghiém. Cac budc gay nhiém duoc mo
ta ¢ hinh 1.
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‘ Chuyén vao nu6i & 5 16 khac nhau tuonging 5 néng dd ‘

‘ Theo ddi ghi chép biu hién bénh Iy, ty 1& chét cta ca thi ngh#m ‘

|

‘ Thu mau, ti phan Bp vi khudn ‘

‘ K&t luan téc nhan gay enh ‘

Hinh 1. So dé cac budc gay nhiém vi khuan Ién ca Chién.



Cé trong mo hinh thi nghiém dugc nudi thuan 7 ngay
truge khi tién hanh gy nhiém. O 16 d6i chimg, ca nudi binh
thuong khong c6 tac dong nio cua vi khuan. O 16 thi nghiém,
sau 7 ngay nudi thuan, ca duoc ngam 2h trong cic bé c6 mat
d6 vi khudn A. hydrophila khac nhau 1an luot tir 103-10°,
mdi ndng d6 chira 7 ca thé. Sau 2h, chiing dugc chuyén vao
bé thi nghiém nuoi theo doi binh thuong. Thi nghiém dugc
b tri trong diéu kién nhiét do 25-27°C, pH=7,3-7,5, c6 suc
khi va nudce ludn chay tran lién tuc dé tao dong chay, khong
dé xay ra hién tugng nudc ding trong qua trinh thi nghiém.

Theo doi, ghi lai s6 ca c6 biéu hién bat thuong, chét &
cac 16 thi nghiém. Song song v&i d6 tién hanh thu miu ca
tai phan lap vi khun dé xac dinh c6 hay khong vi khuan thu
duogc trung véi vi khuan da pha vao nudc ngam cé; kiém
tra trén kinh hién vi dién tir mau gan ca dé xac dinh co6 hay
khong su hién dién ciia vi khuan.

Keét qua nghién ciiu va thao luan
Dic diém bénh Iy ciia cd nhiém khudn A. hydrophila

Két qua quan sat déu hiéu bénh 1y ca bénh cho théy: ca
giam an, yéu, boi 10 do ting mat. O nhing miu ca nhiém
bénh nang trén than xuét hién céc tén thuong nhu Xuét huyét,
loét do véi cac ddm to nho khac nhau. Ton thwong chu yéu
tap trung ¢ ving miéng, ddu va cic gbc vay (hinh 2). Biéu
hién noi tang khi giai ph?lu nhan théy rudt khong co thirc
an, gan sung huyét, o bung chtra nhiéu dich. Ghi nhan cua
c4 bénh trong nghién ctru nay tring hop véi két qua nghién
ctru biéu hién bénh Iy ctia mot s6 loai ¢4 da tron nhiém A.
hydrophila nhu ca Lang (Ictalurus punctatus) [1-3], ca Tra
(Pangasianodon hypophthalmus) [4], Luon [5].

Hinh 2. Dau hi¢u bénh ly clia ca Chién nhiém khuin (A.
hydrophila). (A) xudt hién t6n thuong xuat huyét, loét & ving
dau, miéng; (B) xuat huyét, loét & goc vay.

Phan ldp va dinh danh vi khuin 6 méu cd Chién bi
bénh

Tong s 84 mau ca Chién dugc thu vao thang 7, 8, 9, 11
va 12, trong d6 c6 48 miu ca co biéu hién bat thuong véi
dau hiéu nhu rudt khong co thire an, Xuét huyét, loét ddm
do... va 36 miu ci Chién khong c6 bicu hién bat thuong
(bang 1).
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Bang 1. S6 mau va biéu hi¢n bénh ly dién hinh mau phan tich
trong nghién ciu.

)
mau Két qua phan lap
thu

Déu hiéu bénh 1y ciia miu thu

i phan tich

Ruot khong c6 thire an, gbe vay

ATyt 8 Aeromonas hydrophila

Ruot khong ¢6 thtre an, trén than
2 xuat hién cac diém xuat huyet loét 19
d6m do & than, ving dau miéng

Aeromonas hydrophila

Rudt khong co thie an, khoang bung
chira nhiéu dich, gan sung huyét

=)

Aeromonas hydrophila

Ruot khong c6 thire an, mau séc gan
4 khong dong déu, vung sung huyeét 12
do, ving nhot nhat

Aeromonas hydrophila

5 Ca khong c6 biéu hién bat thuong 36 =
Téng s6 miu thu phin tich 84
Ghi chd: “~” miu c6 két qua am tinh voi chi tiéu phan tich vi khudn.

Két qua nudi cay, phan lap vi khuan ¢ gan va than cia
mau ca c¢6 biéu hién mo ta tai bang 1 cho thay, ddi voi mau
¢4 ¢6 déu hiéu bat thuong nhu rudt khong cé thic an, gdc
vay xuat huyét, xuat hién dém loét do hay xuat huyét ¢
than, ving dau miéng, khoang bung chira nhiéu dich, gan
sung huyét hay mau sic gan khong dong déu, da phan lap
duogc cung 1 loai vi khuéan tring khép dén 99,9% vai A.
hydrophila khi tra dic diém sinh héa tir kit API 20E trén
phan mém Apiweb TM-API 20E. Trong khi d6, cac miu
khong ¢ dau higu bat thuong déu cho két qua 4m tinh vai
vi khuan. 4. hydrophila 14 10ai vi khuan xuat hién phd bién,
thuong tryc trong moéi trudng nude ngot nudi thuy san va
c6 thé gay ra ton that 16n khi 13 tic nhan gdy bénh cho ca
[6]. Ca nudi bi bénh do 4. hydrophila gay ra dugc ghi nhan
¢6 2 dang phd bién: xuat huyét cp tinh dic trung boi phu
né toan than, xuat huyét, hoai tir c6 chiéu huéng lan rong
bét dau tir 1 diém nho ban ddu va xuit huyét ndi tang (gan,
lach, than); va hoi chiing loét man tinh dwoc danh dau bang
su hinh thanh cta loét an sau tir da xuéng cocal7,8].

Hinh 3. Vi khudn A. hydrophila phan lap tii ca Chién bi bénh.
(A) hinh thai khuin lac moc trén TSA; (B) hinh thai vi khuin
nhuom gram; (C) dic diém sinh hoa cta vi khuan.
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Trong nghién ctu nay, A. hydrophila thu dugc ¢ gan,
than ca Chién bénh c6 dic diém chinh sau: khuén lac moc
trén moi truong TSA sau 24h u & nhiét do 28-29°C vdi su
xuét hién cua khuan lac tron 161, ria nhin va mau tréng stra
(hinh 3A), trong khi d6 6 méi truong RS khuén lac ¢6 hinh
dang tron, 10i, mau vang. Két qua nay trung hop véi cac
nghién ctru truge day khi chi ra khuan lac ciia 4. hydrophila
¢6 dang hinh tron, mau tring sita trén moi trudng dinh dudng
TSA [9] va c6 mau vang trén moi truong RS do chiing ¢
kha nang 1én men 2 loai dudng sacrose va mantol [10]. RS
rang A. hydrophila phan 1ap dugc trong nghién ctru nay cé
tinh chat 1én men 2 loai duong sacrose va mantol véi két
qua phan g mau vang ¢ thanh kit API 20E (hinh 3C). Bén
canh d6, k¥ thuat nhuém gram cho thay hinh thai vi khuén 4.
hydrophila ¢6 dang truc khuan, thudc nhom vi khuan gram
am, v6i kha ning bat mau hong cta thude nhudém safranin
(hinh 3B), két qua trung khdp véi nghién ctru ciia Nicky
B. Buller (2004) khi chi ra A. hydrophila c6 dang hinh que
ngén, thing, bit mau hong sau khi nhuém gram véi bo 4
loai thude 1an luot 1a 1-Crystal Violet, 2-Lugol, 3-Aceton va
4-Safranin [11].

Khi c4 nudi nhiém tac nhan gy bénh 1a vi khuan, bién
phap tri bénh thuong ap dung 1a khang sinh, tuy nhién dé
dua ra loai thudc nao c6 hiéu qua diét khuan cao, can ap
dung phuong phap 1ap khang sinh do, tranh truong hop sur
dung thudc theo cam tinh, kinh nghiém. Véan dé ndy da duoc
khic phuc va thuc hién trong nghién ctru nay. Két qua cho
thdy, 7/8 loai khang sinh thir déu khong c6 kha nang khang
khuan hodc c6 nhung & mirc trung binh va yéu, chi co duy
nhit khéng sinh Doxycycline c6 hiéu qua diét khuan cao dbi
v6i vi khudn A. hydrophila thu dugc véi dudng kinh vong
khéng khuan trung binh dat 26,5+1,1 mm (bang 2).

Bang 2. Kha nang khang khuin clia khang sinh déi véi vi khuin
A. hydrophila.

TT  Tén thubc khing sinh fl'l:,l“’l:;g kk‘h':l';lvl"(‘:fm) :fl:‘;n'g’il:‘fuén
1 Tetracyclin 12,6+2,9

2 Ornithin 0 R

3 Ampicycline 0 R

4 Novobiocin 5,5+1,8 R

5 Trimethoprin - sulfamethoxazol 15,6+1,4 M

6 Doxycycline 26,5+1,1 S

7 Neomycin 7,5+1,7 R

8 Erythromycin 10,2+2,9 R

Gay nhiém A. hydrophila lén cd Chién

Két qua nghién ctru chi 13, A. hydrophila cb doc luc cao
d6i voi ca Chién. O ca 3 ndng d¢ gay nhidm 10, 10° va 10°
cfu/ml cé c6 ty 16 chét 100% 6 ngay thir 3 sau khi gay nhiém,
dic biét 6 nong do 10° cfu/ml ca chét 100% ngay & ngay thir
2. O ndng d¢ thap hon (10° cfu/ml) ty 1¢ chét kéo dai theo
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thoi gian tir ngay thtr 2 dén ngay thir 5 sau khi giy nhiém
(47,6-100%). Biéu hién bénh ly da khong dugc ghi nhan
& 16 gy nhiém 10*10° cfu/ml, didu nay dwoc 1y giai do vi
khuén c6 doc luc manh, ca chét nhanh khi chua kip ¢o biéu
hién bénh 1y, nhan dinh nay trung hgp voi nghién cuu cua
Sarker va cs (2016) [12]. Tuy nhién, ¢ 16 thi nghiém 10° cfu/
ml c4 c6 biéu hién loét phan bung va gan than sung huyét
(hinh 4A), dong thoi két qua tai phan 1ap 4. hydrophila &
céc 16 gy nhiém déu cho két qua 100% 1a A. hydrophila.
Trong khi d6, 16 d6i chimg 4m (khong gay nhiém vi khuén)
c4 phat trién binh thuong, phan xa nhanh khi c6 tiéng dong
trong sudt 8 ngay thi nghiém, két qua phan lap vi khuin
(bao gdm A. hydrophila) & cac ngay 3, 5 va 7 déu am tinh
(bang 3).

ca chien V1 1-1G1 (321).008 —
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Hinh 4. K&t qua gay nhiém A. hydrophila 1én ca Chién. (A) biéu
hién 16 loét vang than, gan sung huyét cia ca gay nhiém; (B) hinh
thai khudn lac trén Rimler Shotts agar; (C) hinh dnh vi khuan
dusi kinh hién vi dién t&; (D) dac diém sinh hoa clia vi khuan.
Bang 3. Ty & (%) miu tai phan lap A. hydrophila trong qua
trinh thi nghiém.

Ty 1€ A. hydrophila tai phan lap tir thi nghiém gay

rr  Neaythi  ppidm (%)- Mat dé vi khun gay nhiém (cfu/ml) ~ Doi
nghi¢m chirng
10° 10° 10* 10
1 2 100 100 # # #
2 3 # # 100 100 0
3 5 # # # 100 0
4 7 Két thiic thi nghiém ngay th 3 # 0

Ghi cha: #: khong thu mau phan tich, s§ mau méi lan phan tich n=3;
M: thu mau cat kinh hién vi dién td.



Trong nghién ctru nay, ching t6i dé lya chon hinh thire
gdy nhiém la ngam - phuong phap duoc xem la mod ta mot
cach hiéu qua va gan nhét véi con duong lay nhidm tu nhién
ctia vi khudn néi chung va 4. hydrophila noi riéng 1én ca
Chién nudi, day 1a phuong phap duoc nhiéu tic gia tng
dung [12, 13]. Két qua thi nghiém gy nhidm cho thay, ton
thuong quan sat dugc ¢ ca Chién trong thi nghiém ngam
trong nudc chira A. hydrophila tuong tu nhu biéu hién bénh
1y da ghi nhan dugc ¢ ca Chién bi bénh nuoi tai ving nghién
ctru (ton thuong loét ¢ than, sung huyét gan than) (hinh 4A),
bén canh d6 c4 co biéu hién bat thudng trong thi nghiém
dugc thu tai phan 1ap vi khuan cho két qua 100% mau 1a 4.
hydrophila thong qua hinh anh khuan lac moc trén RS, hinh
thai vi khuan nhuém gram va phan ung sinh hoa trong kit
API 20E (bang 3 va hinh 4B, D).

A. hydrophila dugc biét d&én 1a chung vi khudn c6 doc
luc cao ddi véi ca nudi nudc ngot, dic biét ca da tron.
Cac thi nghiém gay nhiém di chi ra 4. hydrophila c6 doc
luc gay chét ca Lang véi ty 1¢ cao (>90%) ¢ nong do gay
nhiém 2x107 cfu/ml trong thoi gian 48h ¢ diéu kién nhiét do
27+1°C, v6i ton thuong & ving than d& nhan thdy nhu xuat
huyét, d6 ¢ da, cac gbc vdy. Hon nita, thi nghiém da ghi
nhan c6 ty 1& ca chét khac nhau (p<0,05) khi thoi gian ngam
¢4 trong mdi truong nude chira vi khuan khac nhau (15 va
60 phut) [13]. Mot nghién ctu khéc da chi ra, A. hydrophila
gdy chét 100% ca Nheo trong sudt 7 ngay gy nhiém, trong
khi d6 cac ching vi khuan khac gay chét voi ty 18 thap, lan
luogt A. sobria (0%), Plesiomonas shigelloides (20%) [14].

O ngay tht 5, miu c4 Chién thi nghiém c6 biéu hién
bénh 1y & 16 gdy nhiém 103 cfu/ml duoc thu tai phan lap 4.
hydrophila, @dng thoi ct kinh hién vi dién tir. Két qua thu
duoc hinh anh vi khuén c6 kich thude dai 1,84 va rong 0,59
um (hinh 4C), day 1a kich thudc phit hgp nam trong khoang
kich thudc cia 4. hydrophila (0,3-1,0 um rong va 1,0-3,5
pm dai) dugce nhiéu nghién ctu chira [11, 15].

Vi khuan A. hydrophila 14 tac nhan gdy bénh & ca Chién
v6i biéu hién bénh 1y ngoai dién hinh nhu: ddm do, loét,
Xuét huyét O than (dac bi¢t vung dau, miéng, géc vay) va
biéu hién trong nodi tang khi giai phau 1a rudt khong co thirc
an, gan sung huyét, o bung chua nhiéu dich.

A. hydrophila c6 doc luc cao, & ndng do 10*-10° cfu/ml
gdy chét ca cip tinh, khong c6 d4u hiéu bénh Iy trong 3 ngay.
O ndng d6 10° cfu/ml, A. hydrophila giy chét ca thi nghiém
v6i biéu hién loét phan bung va gan than sung huyét, ty 1&
chét cong don ting dan theo thoi gian tir 47,6% & ngay thi
2, tang 1én 90,5% & ngay thir 4 va 100% ngay thw 5.

Khang sinh Doxycycline c¢6 tac dung diét khuan cao ddi
v6i chung A. hydrophila phan 1ap dugc ¢ ca Chién thu tai
16ng nudi & cac huyén Na Hang, Ham Yén va TP Tuyén
Quang, tinh Tuyén Quang.
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Kién nghi can tiép tuc nghién ctru sir dung cac hop chat
hoat tinh sinh hoc ty nhién cé tac dung diét khuin nham
danh gia kha nang phong bénh, 1am co s¢ khoa hoc cho viée
xay dung bién phép phong tri bénh cho ca Chién nudi theo
hudng than thién véi moéi trudong.
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Duw doan co ché 1ap cua ho gen ma hoa protein
van chuyén duwong sucrose
0 loai dau ga (Cicer arietinum)
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Tom tit:

O thuc vat, SWEET (sugars will eventually be exported transporter) 1a ho protein vin chuyén duong sucrose déng
vai trd quan trong, tham gia vao nhiéu qua trinh sinh hoc thiét yéu trong té bao. Trong nghién ciru nay, hién twong
1ap ctia ho gen ma hoa SWEET & cay dau ga (Cicer arietinum) da duwgc phan tich thong qua cic cong cu tin sinh hoc.
Két qua di xac dinh dwoc 6 su kién Lip trong ho gen CaSWEET & diu ga. 3/6 cip gen lip déu nim trén cic nhiém
sic thé khac nhau, cho thiy hién twong lip trén cac viing 16n ciia nhiém sic thé 1a co ché chinh dé nhan rong ho gen
CaSWEET twong ty nhw cic loai thuce vat khac. Phan tich ciing da du doan ring, sw sai khic trong cu tric ciia cic
gen lip da bi kim him duwéi ap lye ciia chon loc ty nhién. Cac sy kién Lip dwoc tinh toan mét cach twong doi xiy ra
cach day tir 23,06 dén 38,31 triéu nim trwéc. Viung bio thii ciia ho CaSWEET dic trung béi 7 domain TM va 7 trinh
tu motif. Két qua ciia nghién ctru di cung cip nhitng din liéu quan trong vé sy nhin rong ciia ho gen CaSWEET, tir
d6 6 thé dwa ra cac gia thuyét vé vai trd ciia cac gen lip doi voi loai dau ga.

Tir khoa: dau ga, 1ap gen, SWEET, tin sinh hoc.
Chi 56 phdn logi: 4.6

quan trong nhu trao ddi chét, dap ung bét loi... [3]. Trude
day, ho gen gdm 21 thanh vién, mi hoa protein SWEET da
duoc xac dinh & dau ga (Cicer arietinum) [3] - cdy trong
quan trong tht hai trong ho Pau duoc st dung phd bién
lam thyc pham, thirc 4n gia stc, nhién liéu sinh hoc va cai

Mé dau

Hién tuong lip gen (gene duplication) duoc gia thuyét 1a
co ché chinh dé nhan rong cac ho da gen (multigene family)
& thuc vat [1]. Cu thé, khoang 65% gen dugc giai ma trong
genome thuc vat déu c6 thé tim thay gen lap cta ching [1].

_ - , ° ;. tao mdi truong (cb dinh N) [4-6]. Trong d6, hau hét cac
Hién tuong nay dugc giai thich cha yeu do su trao d6i bat  ~ e ( ) ») [4-6] & ‘

gen CaSWEET d&u c6 6 exon [3]. Vi vdy, cau hoi duoc dit
ra la ho gen CaSWEET dugc nhan rong ra sao, va c6 tuong
tu nhu & cac loai thuc vat khac hay khong? Trong nghién
clru nay, co ché nhan rong cua ho gen CaSWEET & Cicer
arietinum da dugc phan tich in silico. Cu thé, cac su kién lap
gen da dugc du doan dua trén sy tuong dong giira cac gen
CaSWEET gﬁn glii. Sau do, ap luc ctua chon loc ty nhién va
thoi diém xay ra hién twong ldp gen di duoc danh gia. Cudi

thuong giita nhiing alen tuong dong tao nén cap gen lap &
khoang cach gan nhau va sy lip cta cac ving nhiém sic thé
16n (segmental duplication) [2]. Vi vay, nghién ciru vé co
ché nhan rong cua cac ho gen c6 thé cho phép tim hiéu vé
phan hoa chirc ning ciing nhu cu tric cia cac gen nay, dy
1a nhimng dan lidu quan trong nham dénh gia vai trd clia gen
lién quan dén dap tmg bat loi cia mdi truong.

O thuc vat, duong sucrose (don vi du trit nang luong
co ban trong té bao) dugc van chuyén chi yéu nhd nhom
protein SWEET. Trong do, cac gen ma héa SWEET & thuc
vat dugc chimg minh dong vai trd trong nhidu qua trinh

"Tac gia lién hé: Email: hachu_amser@yahoo.com
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cung, trinh ty bao thu va cac motif cuia ho SWEET da dugc
tim hiéu. Két qua cua nghién ctru ndy goép phan cung cip
nhirng hiéu biét co ban vé ho gen CaSWEET trong subt qua
trinh tién hoa cua dau ga.
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Abstract:

In plants, SWEETs (sugars will eventually be exported
transporters) are known as the major sucrose
transporters that involve in various important biological
processes. In this study, the gene duplication of the gene
family encoding SWEETs in chickpea (Cicer arietinum)
has been analysed based on the bioinformatics approach.
As the results, a total of six duplication events occurring
in the CaSWEET gene family in chickpea has been
determined. Three (out of six) duplicated pairs were
distributed on the distinct chromosomes, suggesting
that the segmental duplication is considered as the
major reason to explain the expansion of the CaSWEET
gene family, as confirmed in many plant species. Our
results also predicted that the purifying selection was
appeared to maintain the preservation of SWEET
proteins. These duplication events were calculated to
approximately occur from 23.06 to 38.31 million years
ago. Additionally, the conserved domain of CaSWEET
consisted of seven TM units and seven specific motifs.
Our study would provide a critical understanding of the
expansion of CaSWEET genes, this could suggest the
role of duplicated genes in chickpea plants.

Keywords: bioinformatics, chickpea, gene duplication,
SWEET.
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Khoa hoc Néng nghiép n——

Vat liéu va phuong phap nghién ciiu
Vit li¢u
Genome va proteome ciia gidng dau ga kabuli ‘CDC

Frontier’ [7] duogc khai thac trén Phytozome (https://
phytozome.jgi.doe.gov/) [8].

Trinh tu protein, doan exon ma hoda (coding DNA
sequence, CDS) va ving gen (genomic sequence) cua 21
CaSWEET duogc khai thac tir nghién ctu trude day [3].

Phuwong phap nghién ciru

Phuong phap dy dodn suw kién Ilap gen: trinh tu CDS
(dinh dang .fasta) cia ho CaSWEET dugc st dung dé so
sanh trinh tu twong dong bang cong cu ClustalX [9]. Mirc
do tuong déng (%) cua cac trinh ty CDS duogc tinh toan
bang phan mém BioEDIT [10]. Cac budc tién hanh va thong
s6 cai dit duge mo ta twong tu nhu trong nghién ciu gan
day [11].

Phwong phap xay dung cdy phdn logi: trinh ty protein
(dinh dang .fasta) cia ho SWEET dugc khai thac dé phan
tich trinh tu tuong dong va thiét 1ap cay quan hé phat sinh
bang phan mém MEGA [12]. Trong do, ciy phan loai dugc
xay dung trén phuong phap Neighbor-Joining (N-J), phan
tich bootstrap véi 1.000 1an 14y lai miu nhu trong nghién
ctru gan day [11].

Phurong phdp xdc dinh tri s6 thay thé dong nghia va trdi
nghia: tri s thay thé dong nghia (the number of synonymous
substitutions per synonymous site - Ks) va trj s6 thay thé
trai nghia (the number of nonsynonymous substitutions per
non-synonymous site - Ka) cta cac sy kién 1dp gen cta ho
CaSWEET dugc du doan bang cach truy van cip CDS di
can trinh ty vao phan mém DNAsp [13]. Thoi diém xay
ra sy kién 1ap gen (Y) dugc tinh toan theo cong thiic Y =
Ks/2\, véi A= 6,5 x 10? (nam) [14].

Phwong phap phan tich viung bdo thu va motif: vung
bao thi SWEET ¢ dau ga dugc két xudt tir phin mém
MEGA [12]. Két qua minh hoa trinh ti twong déng cua ho
CaSWEET duoc biéu dién trén phan mém BioEDIT [10].
Céc motif dic trung duoc xac dinh bang cach truy van trinh
tu protein (.fasta) trén ph?ln mém MEME [15]. Kich thuéc
motif dwoc gidi han trong khoang 6+50 amino acid véi tdi
da 29 motif.

£ 2 ~ 2 ~
Ket qua va thao luan

Két qui dw dodn hién twong lip gen ciia ho gen
CaSWEET ¢ dau ga

Pé du doan hién tuong lap trong ho gen CaSWEET &
dau ga, trinh ty CDS cua cac gen dugc céan trinh tu trén
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ClustalX [9] dé danh gia mirc d twong dong bang BioEDIT
[10]. Trong nghién ctru nay, su kién gen lap dugc dinh nghia
1a hai (hodc nhiéu gen) c6 trinh ty nucleotide (CDS) twong
ddng 16n hon 70% nhu trong mo ta gin day [16]. Két qua da
xac dinh dugc 6 cp gen lip, c6 muc do trong dong cao hon
70% (bang 1). Cu thé, CaSWEETI5 va CaSWEETI7 1a cip
gen lap c6 mirc d6 twong dong thap nhat (dat 72,6%), trong
khi CaSWEET08 va CaSWEET09 1a cap gen lap cé tuong
dong & cap do nucleotide cao nhat (77,3%) (bang 1). Trudc
do, 6 cap gen lap da dugc du doan trong ho MeSWEET &
san (Manihot esculenta) véi mic d6 tuong dong 16n hon
50% [11].

Bang 1. Hién tugng lap cla ho gen CaSWEET ¢ dau ga.

TT  Cip genlip Chr E H(%) Ka Ks Ka/Ks Y (mya)
1 CaSWEET01/CaSWEET2]  Cal/US 73,5 0,246 0,450 0547 3458
2 CaSWEET06/CaSWEET07 ~ Ca2/Ca2 T 75,6 0,199 038 0520 2941
3 CaSWEET08/CaSWEET09  Ca3/Ca3 T 713 0231 0300 0770 23,06
4 CaSWEETI10/CaSWEET12  Ca4/Ca5 S 748 0243 0388 0,626 2983
5 CaSWEETI1/CaSWEETI6  Ca4/CaS S 733 0,244 0498 0490 3831
6 CaSWEETI5/CaSWEETI7 ~ Ca5/Ca6 S 726 0292 0420 0695 3233

TT: S6 thd w, Chr: nhiém sic thé; US: vung chua cha gidi; E: su kién Iap;
T: Idp trong viing 1an can trén cting nhiém sic thé; S: lap trong ving 16n
trén cac nhiém sic thé; -: khong xac dinh; H: mdc do tuong dong; Ka: gia
tri thay thé trai nghia; Ks: gia tri thay thé dong nghia; Y: thai diém xay ra
hién tuong 13p gen; mya: triéu nam vé trudc.

Phan 16n su kién lap duoc duy doan trong ho gen
CaSWEET & C. arietinum déu xay ra trén cac nhiém sic
thé khac nhau (bang 1). Cu thé, 3 cap gen lap ‘CaSWEETI0
va CaSWEETI2’, ‘CaSWEETII va CaSWEETI6 lan
luot phan b trén nhidm sic thé Ca4 va Ca5, trong khi
‘CaSWEETI5 va CaSWEETI7’ nam trén Ca5 va Ca6 (bang
1). 2 cap gen khac la ‘CaSWEET06 va CaSWEET07 va
‘CaSWEET08 va CaSWEET09’ 1an lugt cung dinh vi trén
nhiém sic thé Ca2 va Ca3, trong khi CaSWEET21 trong cip
gen lap ‘CaSWEET0I va CaSWEET21’ chua dugc chu giai
trén genome cta C. arietinum [7] nhu trong ghi nhan gin
day [3] (bang 1). Co thé thiy ring, co ché lap cua ho gen
CaSWEET duogc dién ra chu yéu do hién tugng lap trén cac
ving nhiém sic thé khac nhau (3/6 su kién lip) (bang 1).
Trudce d6, hién tuong lip trén cic nhiém sdc thé cling duogc
ghi nhin dong vai tro chinh trong sy nhan rdng cua ho gen
mi hoéa SWEET ¢ san [11], ddu twong (Glycine max) [17],
cao luong (Sorghum bicolor) [18], mia duong (Saccharum
spp.) [19]. Piu nay cho thiy hién twong lip trén cac nhidm
sdc thé 12 nguyén nhan chinh cho su nhan rong cia ho gen
SWEET ¢ thuc vat n6i chung.
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Két qua danh gid vai tro ciia djt bién va chon loc ti
nhién dén qud trinh lgp ¢ ho gen CaSWEET

Pé danh gia vai tro cua dot bién va ap lyc cua chon loc
tu nhién dén qua trinh 18p cua ho gen CaSWEET, tri s6 Ka,
Ks va ty 1¢ Ka/Ks giita 6 cap gen lap da dugc nghién ciru.
Cu thé, ty 1¢ Ka/Ks<1, nghia la cac dot bién diém xay ra
trong cdu triic gen bi kim ham, cip gen c6 muc do tuong
déng cao, trong khi ty 1€ nay >1, cho théy chon loc tu nhién
da thac ddy sy hinh thanh gen méi. Két qua phan tich gié tri
Ka/Ks ctia 6 cip gen ldp trén phin mém DNAsp [13] duoc
thé hién ¢ bang 1.

Tét ca gia tri Ka/Ks cta 6 su kién déu <1, cho théy sb
luong dot bién thay thé trai nghia (Ka) nho hon dot bién
thay thé dé)ng nghia (Ks) trén cac gen lap (bang 1). Két qua
cho thdy, hién twong dot bién diém gy sai khac xay ra trén
CaSWEET da bi kim ham dudi ap lyc cua chon loc ty nhién,
tor d6 ddm bao sy toan ven trong cAu triic cia SWEET & C.
arietinum. Trude day, gia tri Ka/Ks <1 cling dugc ghi nhan
0 3/6 su kién lap ctia ho MeSWEET & san [11]. O dau tuong,
vai tro kim him sai khac cua tién hoa cling dugc du doédn &
phan 16n cac sy kién lap (20/21) trong ho gen GmSWEET
[17]. Nhitng két qua nay da chi ra rang, trai qua qua trinh
tién hoa, chon loc ty nhién c6 thé da gin gilt sy toan ven
trong cau triic ciia ho gen SWEET nham dam bao chirc ning
ctia chiing & phan 16n cac loai thuc vat.

Cubi cung, thoi diém xay ra sy kién 1dp cia ho gen
CaSWEET dugc dy doan mot cach twong di dua trén cong
thirc dd mo ta trudc day [14]. Cac cdp gen CaSWEET lap
duoc xdy ra cach day tu khoang 23,06 (‘CaSWEET0S va
CaSWEET09") d&n 38,31 triéu nam vé trudc (‘CaSWEETII
va CaSWEETI6”) (bang 1). Diéu nay cho théy, cac cip gen
13p cua ho CaSWEET déu xay ra sau sy kién 1ap genome
& phan ho dau (Papilionoideae), dugc cho 1 dién ra cach
day khoang 58 triéu nam vé trudc [20]. Trong d6, nhoém
Medicago truncatula, Lotus japonicus va C. arietinum tach
biét v6i nhanh Glycine max va déau tridu (Cajanus cajan)
cach day khoang 54 triéu nam vé truge [21].

Két qud phdn tich vang bdo thu va trinh tw motif dac
trung cua protein SWEET ¢ ddu ga

Trong nghién ctru nay, cdu triic viing bao thu va trinh ty
cac motif dac trung cia ho SWEET ¢ dau ga lan luot duoc
phan tich trén MEGA [12] va MEME [15]. Két qua xac dinh
vung bao thu va sy phan bd motif cia ho SWEET duoc
minh hoa & hinh 1 va 2.
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BnSWEET [23]. Su trong dong vé viing bao thu (hinh 1) va
cac trinh tu motif dac trung (hinh 2) cia ho SWEET ¢ dau
ga co thé duge giai thich do sy toan ven vé sb luong cling
nhu céu tric cia cac gen ma hoa (6 exon) da dugc ghi nhan
trong nghién cuu trudc day [3].

ba xac dinh dugc 6 su kién lap trong ho gen CaSWEET
& dau ga. Phan Ién cc cap gen lip nam trén nhidm sic
thé khac nhau, chimg to qué trinh ldp trén cic nhidm sic
thé 1a co ché chinh giai thich cho sy nhan rong cia ho gen
CaSWEET & dau ga.

Ty 1¢ Ka/Ks cta 6 sy kién 1ap 6 ho gen CaSWEET nho
hon 1, ching to6 chon lgc tu nhién da kim ham sy sai khac
trong cu triic ciia cac gen 1ap. Céc su kién lap duoc du doan
xay ra cach day tir 23,06 dén 38,31 triéu nam vé trudc.

CAu trac vung bao thu cia ho CaSWEET ¢ dau ga chura
7 domain TM dac trung. Phan tich cling da chi ra 7 trinh ty
motif ddc trung nhat cho cic CaSWEET.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOA HOC

AAAAAAAAA
CP®NDO W=

2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién ta, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Két qua chuyén thén kinh diéu tri li¢t hoan toan d4m rdi canh tay do
nhd cac ré thin kinh.
Nguyén Viét Ngoc, Lé Vin Doan, Nguyén Vin Phu va cong sur

Panh gia d¢ chinh xac cia by xét nghiém xac dinh mirc d§ dit gay
ADN tinh tring ing dung chin do4n vé sinh ¢ nam giéi.
Nguyén Minh Thu, Nguyén Thi Trang

Nghién cifu tinh toan théi gian chiéu xa t6i wu cho san xuét Iodine-125
tai Lo phan ung hat nhan Pa Lat.
Poan Thj Thu Hién, Nguy&n Thé Nghia, Vii Thanh Quang

Duoc dong hoc - dwoc lye hoc ciia Rifampicin trong diéu tri bénh nhén
lao phdi.

L& Thi Luyén, Bui Son Nhét, Vii Dinh Hoa, Nguyén Thi Van Anh, Nguyén
Kim Cuong, Nguyén Vin Hung

Khdo sét t6i wu héa didu kién chiét xuit cao 14 Nhau (Morinda citrifolia
L.) biing phwong phap dap ting bé mit.

Ly Hai Tridu, Nguyén Thiy Didm Thao, Phing Thi Thu Hudng, Trin B4
Hiéu, L& Vin Minh

Ung dung k§ thuit multiplex PCR phat hién cic gen VEB, DIM va
AmpC ciia cac chiing vi khuin Pseudomonas aeruginosa phan lap tai
Bénh vién Xanh Pén va Bénh vién Thanh Nhan.

Ng6 Thi Hong Hanh, Pham Duy Théi, Tran Thi Van Phwong, Hoang Thj
Hing, Trin Huy Hoang

Nghién citu kha ning chiu han cia 6 gidng lda miaa & giai doan sinh
duréng trong didu kién han nhan tao.
Luru Hoai Nam, Nguyén Hoai Thanh, V& Cong Thianh

X4c dinh mdi trwomg va k§ thuat phan lap giéng gbc nAm Péng tring
ha théo (Cordyceps militaris) thu thap tai Vuon quéc gia Hoang Lién
Son (Lao Cai).

Nguyén Thi Hong, L& Minh Sét, Nguyén Thi Hong Gim

Nghién ciru k§ thuét nhan giéng diu dong nim r& dai Oudemansiella
raphanipes (Beck.) Pegler & T.W.K. Young.
Pham Thi Thu, Nguyén Duy Trinh, Pham Xuan Hoi

Téi wu héa didu kién 1én men ban rin khé diu diu nanh nhim ning
cao kha niing sinh protease ciia chiing Bacillus subtilis N6 bing phwong
phap dap g bé mit quy mé pilot.

Pham Huynh Ninh, Vii Minh, Nguy&n Thi Ha, Bui Thi Héng Chién, Trin
Quéc Tuén

T4c nhin gy bénh xuit huyét & ca Chién (Bagarius yarrelli) nudi 1dng
tai Tuyén Quang va dé xuét bién phap phong tri.

Truong Thi My Hanh, Nguyén Thi Hanh, Pham Thi Yén, Lé Thi May,
Nguyén Quang Nghia, Phan Thi Van, Pham Thi Thanh

Dy dosn co ché Iip ciia ho gen ma hoéa protein vin chuyén duwong
sucrose & loai ddu ga (Cicer arietinum).

Chu Buc Ha, Chu Thi Bich Thay, Pham Thi Ly Thu, Pham Phuong Thu, La
Viét Hong
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Results of nerve transfer surgery in the treatment of total root
avulsion type brachial plexus injuries.
Viet Ngoc Nguyen, Van Doan Le, Van Phu Nguyen, et al.

Evaluation on the accuracy of a test kit for analysing sperm DNA
fragmentation in infertile men.
Minh Thu Nguyen, Thi Trang Nguyen

Study on calculation of optimal irradiation time for Iodine-125
production at Dalat Nuclear Reactor.
Thi Thu Hien Doan, The Nghia Nguyen, Thanh Quang Vu

Pharmacokinetic - pharmacodynamic properties of Rifampicin in
pulmonary tuberculosis patients.
Thi Luyen Le, Son Nhat Bui, Dinh Hoa Vu, Thi Van Anh Nguyen, Kim
Cuong Nguyen, Van Hung Nguyen

Optimisation of the extraction conditions for Noni (Morinda
citrifolia L.) leaf extract using response surface methodology.

Hai Trieu Ly, Thuy Diem Thao Nguyen, Thi Thu Huong Phung, Ba Hieu
Tran, Van Minh Le

Applying multiplex PCR to detect VEB, DIM and AmpC genes of
Pseudomonas aeruginosa strains isolated at Saint Paul and Thanh
Nhan Hospitals.

Thi Hong Hanh Ngo, Duy Thai Pham, Thi Van Phuong Tran, Thi Hang

Hoang, Huy Hoang Tran

The adaptability of six seasonal rice varieties at the growth stage in
artificial drought conditions.
Hoai Nam Luu, Hoai Thanh Nguyen, Cong Thanh Vo

Determination of the environment and techniques of isolating the
Cordyceps militaris collected in Hoang Lien Son National Park (Lao
Cai).

Thi Hong Nguyen, Minh Sat Le, Thi Hong Gam Nguyen

Investigation on propagation of master spawn technology of
Oudemansiella raphanipes (Beck.) Pegler & T.W.K. Young.
Thi Thu Pham, Duy Trinh Nguyen, Xuan Hoi Pham

Optimisation of semi-solid-state fermentation conditions for
soybean meal to improve protease production of Bacillus subtillis N6
by response surface methodology.

Huynh Ninh Pham, Minh Vu, Thi Ha Nguyen, Thi Hong Chien Bui,
Quoc Tuan Tran

The causative agent of hemorrhagic disease in giant devil catfish
(Bagarius yarrelli) in cage culture at Tuyen Quang province and
proposing preventive and treatment measures.

Thi My Hanh Truong, Thi Hanh Nguyen, Thi Yen Pham, Thi May Le,
Quang Nghia Nguyen, Thi Van Phan, Thi Thanh Pham

Prediction of the gene duplication mechanism in the genes encoding
sucrose transporters in chickpea (Cicer arietinum).

Duc Ha Chu, Thi Bich Thuy Chu, Thi Ly Thu Pham, Phuong Thu Pham,
Viet Hong La

Tap chi dién ti (E-journal): vistum; h.ujstun
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