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Xde dinh cdc kiéu gen va phan tich da inh gen ompA cila Chlamydia trachomatis
phan lap tir dwimg sinh duc ctia phu i Viét Nam bi vo sinh

Nguyén Hoa', Vii Vin Du', Nguyén Thi Nhw Quynh, Nguyén L& Van®, P Ngoc Anh?*

!Bénh vién Phy san Trung wong, 43 Trang Thi, phuong Hang Béng, qudn Hoan Kiém, Ha Ngi, Viét Nam
’Hoc vién Qudn y, 160 Phung Hung, phwong Phiic La, qudn Ha Déng, Ha Noi, Viét Nam
SBénh vién Qudny 103, 261 Phung Hung, phuwong Phiic La, qudn Ha Pong, Ha Noi, Viét Nam

Ngay nhén bai 7/7/2023; ngay chuyén phan bién 10/7/2023; ngay nhan phan bién 1/8/2023; ngay chip nhan ding 4/8/2023
Tom tit:

Nghién ciru nhim xac dinh phan bd cic kiéu gen va phén tich da hinh gen ompA cia Chlamydia trachomatis phan
1ap tir dwdng sinh duc phu nir bi vo sinh. Téng s6 119 miu dich phét cd tir cung dwoc thu thap tir phu nir vo sinh
dén kham va diéu tri tai Bénh vién Phu sian Trung wong trong thoi gian tir thang 1/2020 dén thang 12/2021 dwgc
xéc dinh nhiém C. frachomatis. Trong s6 nay, 81 trinh tu gen ompA véi kich thwéc khoing 1100 bp di dwoc sir dung
dé xac dinh Kiéu gen va phan tich tinh da hinh. Két qua cho thiy, 9 kiéu gen khac nhau da dwoc xac dinh bao gom:
E, D/Da, F, G/Ga, J, H, K, B/Ba va I/Ia. Trong d6, cac kiéu gen E, D/Da va F chiém ty 1¢ cao nhat (1in lrot 1 25,93;
22,22; 13,58%). Cac kiéu gen E, F va G/Ga c6 tinh béo ton cao, twong dong 100% véi trinh tu tham chiéu, trong khi
trinh tw gen ompA ciia cic kiéu gen B/Ba, D/Da, H, I/Ia, J va K c6 1-10 vi tri thay d6i nucleotide véi tong s6 19 vi tri
thay doi khac nhau, 7 trong s6 nay dén téi thay dbi axit amin. Két qua nghién ciru cho thiy, cac kiéu gen E, D/Da va

F ciia C. trachomatis chiém ty 1¢ cao & phu nir vé sinh.

Tir khéa: Chlamydia trachomatis, kiéu gen, ompA, phu nir vé sinh.

Chi sé phén logi: 3.1

1. Ddt van de

C. trachomatis 1a vi khuan bat mau gram am, ky sinh
ndi bao bat bude. Vi khuan nay dugc xac dinh la tdc nhan
gy bénh lay truyén qua duong tinh duc phd bién nhat trén
thé gidi [1, 2]. O phu nit d tudi sinh dé, ty 1& nhiém C.
trachomatis dao dong tir 3 dén 30% va khoang 70% trong sd
nay khong c¢6 biéu hién 1am sang [3]. Do d6, hau hét nhirng
ngudi nhidm C. trachomatis khong duoc phat hién va didu
tri do ban than ho khong biét minh dang nhiém [4]. Néu
khong duoc diéu tri, nhiém C. trachomatis ¢6 thé dan t6i
say thai, viém tiéu khung va vo sinh & ni gioi [3].

Cho t6i nay, dwa vao cdu trac khang nguyén mang té
bao dugc ma hoa boi gen ompA, C. trachomatis dugc phan
loai thanh 19 kiéu gen khac nhau, gém A, B/Ba, C, D/Da, E,
F, G/Ga, H, I/Ia, J, K, L1, L2, L2a va L3 [5]. Cac kiéu gen
A-C chiém uu thé trong cac truong hop C. trachomatis gy
bénh dau mét hot, D-K chiém uu thé trong nhidm khuan tiét
niéu sinh duc va L1-L3 chiém vu thé trong bénh hét xoai [5,
6]. Tan suét ctia cac kiéu gen thay doi theo gidi tinh, chiing
tdc, hanh vi tinh duc va khu vuc dia Iy [7-9]. Theo M.J.V.D.
Laar va cs (1996) [10], su khac biét v& doc luc cua céac kiéu

*Tac gia lién hé: Email: dranhk61.vmmu@gmail.com
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gen c6 thé 12 nguyén nhan dan dén biéu hién da dang cac
triéu chirmg 1am sang trong nhiém Chlamydia [10]. Do vay,
cac thong tin vé kiéu gen 13 muc tiéu quan trong trong cac
nghién ctru co ban, dich t&, cung cip cac thong tin gitip giai
thich con duong lay truyén, kha ning gay bénh va phat trién
vac-xin phong chdng tic nhan nay [6, 11].

O Viét Nam, mot sd nghién ctiu vé nhiém C. trachomatis
& phu nir tudi sinh dé va phu nit vo sinh [12, 13] da duoc cong
b6, nhung rat it nghién ciru xac dinh kiéu gen va phén tich da
hinh gen ompA cua C. trachomatis & phu nit v sinh. Nghién
ctru nay dugc thuc hién nham muc tiéu xac dinh su phéan b
cac kiéu gen va phan tich dic diém da hinh gen ompA cia C.
trachomatis phan lap tir dwong sinh duc phu nit v6 sinh dén
kham, diéu tri tai Bénh vién Phu san Trung wong.

2. Doi tuong va phuong phap nghién ciiu
2.1. Déi twong

Vi khuédn C. trachomatis phan 1ap tir dudng sinh duc phu
nit vo sinh dén kham va diéu trj tai Bénh vién Phu san Trung
wong trong thoi gian tir thang 1/2020 dén thang 12/2021.
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Genotype identification and genetic diversity
of the ompA gene among Chlamydia trachomatis

isolated from infertile Vietnamese women
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National Hospital of Obstetrics and Gynecology,
43 Trang Thi Street, Hang Bong Ward, Hoan Kiem District, Hanoi, Vietnam
2Vietnam Military Medical University,
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Abstract:

This study aimed to identify the distribution and
analysis of genetic diversity of Chlamydia trachomatis
genotypes in infertile Vietnamese women. A total of 119
endocervical swabs were isolated from infertile women
at the National Hospital of Obstetrics and Gynecology,
Vietnam, during the period from January 2020 to
December 2021, and were diagnosed with Chlamydia
trachomatis infection. 81 sequences of the ompA gene
with a size of approximately 1,100 bp were used to
determine the Chlamydia trachomatis genotypes by the
current reference sequences from GenBank. Sequence
analysis of the ompA gene from the 81 positive patients
showed nine genotypes, including E, D/Da, F, G/Ga, J,
H, K, B/Ba, and I/Ia. In which, genotypes E, D/Da, and
F accounted for 25.93, 22.22, and 13.58% respectively.
Genotypes E, F, and G/Ga were highly conserved,
showing 100% similarity to the alternative reference
sequences, whereas ompA sequences of genotypes B/
Ba, D/Da, H, I/Ia, J, and K displayed from one to ten
nucleotide substitutions. In total, nineteen nucleotide
changes were detected, seven of which led to amino-acid
substitutions. The findings of the current study showed
high prevalence of the genotypes E, D/Da, and F of C.
trachomatis in infertile Vietnamese women.

Keywords: Chlamydia trachomatis, genotypes, infertile
women, ompA.

Classification number: 3.1
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2.2. Thu thdp bénh phim va xdc dinh nhiém C.
trachomatis

119 miu dich phét ¢b tir cung ctia phu nit v6 sinh dugc
xé4c dinh nhiém C. trachomatis thu thap trong thoi gian tir
thang 1/2020 dén thang 12/2021 tai Bénh vién Phu san Trung
wong. Cac mau dich phét ¢ tir cung nhidém C. trachomatis
duogc xac dinh bang bo sinh phdm Cobas 4800 CT/NG Test
(Roche, btrc) dua vao nguyén 1y k¥ thudt realtime PCR trén
hé théng ty dong Cobas® 4800 (Roche) theo huéng dan
ctia nha san xuit. Cac mau dich phét ¢6 tir cung nhiém C.
trachomatis dugc bao quan trong moi truong Cobas® PCR
Media (Roche) & -20°C cho t6i khi tach chiét DNA va xac
dinh kiéu gen.

2.3. Khuéch dai gen ompA ciia C. trachomatis

DNA tong s6 ciia mau dich phét ¢o tir cung dugc tach
chiét bang bo sinh pham QIAamp DNA Mini Kit (Cat.No:
51304, Qiagen, Diic) theo hudéng dan cua nha san xuat.
DNA sau khi tach chiét dugc bao quan & -20°C cho t6i khi
thuc hién phan g PCR.

Gen ompA duoc khuéch dai bang ky thuat PCR ban
16ng tham khao theo nghién ctru ciia B.T. Beni va cs (2010)
[11] cong b trude d6. Phan tmg PCR vong ngoai (PCR1)
st dung cap moi: CT1 (mdi xudi: 5°-GCC GCT TTG AGT
TCT GCT TCC TC-3") va CT5 (mdi nguoc: 5°-ATT TAC
GTG AGC AGC TCT CTC AT-3’) [11]. Chu trinh nhiét cua
phan tmg PCR1 nhu sau: 94°C trong 5 phut, 10 chu ky gom
cac budc 95°C trong 1 phut, 60°C trong 1 phut, 72°C trong
1,5 pht, tiép theo 1 20 chu ky gdm céac bude: 95°C trong 5
phut, 55°C trong 1 phut, 72°C trong 1,5 phut, cudi cung la
72°C trong 10 phat. O phan tmg PCR vong trong (PCR2),
2 pl hén hop phan tmg PCR1 dugc thém vao phan ng
PCR2 @ thuc hién nhan gen ompA voi cac mdi PCTM3
(mdi xudi: 5°-TCC TTG CAA GCT CTG CCT GTG GGG
AAT CCT-3") va CT5 (mdi nguoc). V&i cip mdi nay, san
pham thu dugc c6 kich thude khoang 1100 bp [11]. Phan
g PCR dugc thuc hién véi chu trinh nhiét giéng véi phan
g PCR1. Két thic phan tmg PCR2, san pham duoc dién
di trén gel agarose 1,2% chita thuéc nhuom RedSafe™
(iNtRON, Han Qudc) trong thoi gian 1,5 gio & 90 V va
dugc chup anh trén thiét bi phat tia UV (UVP, Canada)
dé ghi lai hinh anh. Thang DNA chuan 100 bp (Cleaver
Scientific, Anh) dugc dién di cung dé xac dinh kich thuée
san pham PCR2 thu dugc.



2.4. Giai trinh tw gen ompA cua C. trachomatis

San pham PCR vong 2 ctia 90 mau dugc gui t6i Hang
First BASE Laboratories Sdn Bhdservice (Kembangan
43300, Selangor, Malaysia) dé tinh sach va giai trinh tu
bang 5 mdi, bao gdm: PCTM3 (5°-TCC TTG CAA GCT
CTG CCT GTG GGG AAT CCT-3’) [11], CTS (5’-ATT
TAC GTG AGC AGC TCT CTC AT-3”) [11], CT3 (5’-ACT
TTG TTT TCG ACC GTG TTT TG-3’) [8], CT4 (5’-GAT
TGA GCG TAT TGG AAA GAA GC-3") [8] va mdi tu thiét
ké CT789 (5’-TGC CTC TAT TGA TTA CCA TG-3). Trinh
tu hoan thién cua gen ompA dugc xac dinh biang cach ghép,
nbi 5 trinh tu thu dugce tir 5 mdi. Sau do, trinh ty gen ompA
dugc so sanh véi cac trinh ty tham chiéu trén Ngan hang gen
NCBI sir dung cong cu BLAST dé xéac dinh cac kiéu gen va
da hinh gen cua C. trachomatis.

2.5. Xir Iy 56 ligu

Két qua giai trinh tw gen ompA cua C. trachomatis
duogc phén tich, chinh sira bang cac phan mém tin sinh hoc
Mega 7.0.9, Bioedit 7.2.5 va so sanh v&i dit liéu trén Ngan
hang gen NCBI st dung cong cu BLAST (http://blast.ncbi.
nlm.nih.gov/Blast.cgi) dé xac dinh kiéu gen. Céc trinh tu
gen ompA tham chiéu cua C. trachomatis sit dung dé xac
dinh tinh da hinh va xay dung cdy pha hé gdm: kiéu gen
B: DQ064280; kiéu gen D: X62919; kiéu gen E: X52557;
kiéu gen F: X52080; kiéu gen G: CP001888; kiéu gen H:
X16007; kiéu gen la: DQ116397; kiéu gen J: IN795432;
kiéu gen K: JN795430. Cay pha hé duoc xdy dung bang
thuat toan NJ (Neighbor-joining) trén phin mém Mega
7.0.9, v6i hé s bootstrap 1a 1.000 1an 1ap lai. Trinh tw ompA
cia Chlamydia caviae & Ha Lan mi sb KY777669.1 dugc
str dung 1am tham chiéu ngoai loai.

2.6. Viin dé dao dirc trong nghién ciru

Phu nit v6 sinh tham gia nghién ciru dugc giai thich vé muc
dich nghién ciru va ky vao ban chip thudn tham gia nghién
ctru trude khi ldy mau bénh phdm dich phét c6 tir cung. Cac
quy trinh va cac khia canh dao dirc dugc thong qua Hoi dong
DPao duc trong nghién ctru tai Bénh vién Phy san Trung wong
theo Quyét dinh s 221/QD-PSTW ngay 5/3/2020 va tai Vién
S6t rét - Ky sinh tring - Cén tring Trung uong theo quyét
dinh s 182/QD-VSR ngay 24/2/2020. Cac thong tin cta dbi
tugng nghién ctru dugc gitr bi mat va chi st dung cho muc dich
nghién ctru.
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3. Két qua
3.1. Céc kiéu gen ciia C. trachomatis

90/119 méu c6 két qua PCR2 chat luong tét dwoc gui giai
trinh tu (hinh 1).

Hinh 1. San pham PCR2 khuéch dai gen ompA clia mét s6
mau nghién ctru. Giéng 1-5: san pham khuéch dai gen ompA cla
cac mau dich phét cb tir cung nhiém C. trachomatis c6 ma sb trén
Ngan hang gen twong ng la MZ407931, 2407932, MZ407933,
MZ407934 va MZ407935; giéng 6: chirng am; giéng 7: thang DNA
chuén 100-1000 bp; giéng 8: chirng dwong.

Két qua 81 mau thu duoc trinh tw tbt, ro rang, da diéu
kién dé phan tich kiéu gen. Két qua phan tich cho thay, 9
kiéu gen khac nhau da dugc xac dinh, bao g6m B/Ba, D/Da,
E, F, G/Ga, H, I/Ia, J va K. Ty 1€ cac kiéu gen nhu ¢ hinh 2.

25.93%

2222%
13.58%
12.35% 12.35%
6.17%
5 10%
2; 47%
173%

/Ba D/Da E G/Ga I/1a
Kiéu gen

Ty 1@%

Hinh 2. Phan bé cac kiéu gen cua C. trachomatis.

Két qua hinh 2 cho thay, kiéu gen E chiém ty 1¢ cao nhat
(n=21, 25,93%), tiép theo la kiéu gen D/Da (n=18, 22,22%),
F (n=11, 13,58%), G/Ga (n=10, 12,35%), J (n=10, 12,35%),
H (n=5, 6,17%), K (n=3, 3,70%), B/Ba (n=2, 2,47%) va
thap nhat 1a kiéu gen I/Ia (n=1, 1,23%). Cac kiéu gen A, C
va L1-L3 khong thiy xuét hién.
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3.2. Da hinh gen ompA cua C. trachomatis

MZ407935_D-Hanoi A6
X62919-D
MZ407932_D-Hanoi A2
MZ407945_D-Hanoi. T4
MZ407931_D-Hanoi Al
MZ407938_D-Hanoi A12
MZ407940_D-Hanoi Al4
MZ407937_D-Hanoi A8
DQ064280-B
OP899639.1_B-1537 :I—Kxeu gen B/Ba
93 95 10P899640_B-485955
MZ407934_E-Hanoi AS
MZ407936_E-Hanoi A7
MZ407939_E-Hanoi A13

Kiéu gen D/Da

Kiéu gen E

Céc trinh ty gen ompA cua cac kiéu gen E, F va G/Ga
thu dugc twong dong 100% so vai cac trinh ty tham chiéu.
Céc kiéu gen B/Ba, D/Da, H, I/la, J va K thu duoc co tur 1
dén 10 nucleotide sai khac (hinh 4) so véi cac trinh ty tham
chiéu, voi 19 vi tri thay d6i dugc phat hién, trong d6 7 thay
d6i nucleotide dan toi thay ddi axit amin (bang 1).

Bang 1. Thay ddi nucleotide & 22 trinh tw gen ompA cta 9 kiéu gen
cua C. trachomatis.

02 55 | MZ407942_E-Hanoi A17 " - " A
MZ407943_E-Hanoi A19 e Ma so trén Kiéu Trinh tw Vi tri thay doi Thay doi
X52557-E Tén mau P /i q P q
) A3}Kiéu _— Ngin hang gen  gen tham chiéu  nucleotide axit amin
X52080-F 75:C—T; Ddng nghia
w50 CP001888.1-G
OP899642_G-417806 —Kiéu gen G/Ga 100: A — G; T—A;
. BOASG Mo
o5 | MZ407947_H-Hanoi T7 | s {
X16007-H }Kleu Bl 132:G-T,; bong nghia
== JN-"QS_“‘]O’K }Kié'u gen K 141: T—C; Dang nghia
MZ407944_K-Hanoi T3 B-1537 0OP899639 B/Ba  DQU64280 Lo
4 DQ116397-1a Kje“ gen Ula 144: T — A; bong nghia
= OP899641 Ia-485377 174 A— T, Béng nghTa
21| |MZ407941_J-Hanoi A15 N
IN795432-3 :l»Kjeu gen J 192:C—T; DPong nghia
MZAIME PHacol 1Y 195:A— G; Ddng nghia
KY777669-CI y caviae
532:G—A; Vol
. N 75:C—T,; Dong nghia
Hinh 3. Cay phat sinh loai xac dinh moi quan hé ve loai gitra cac chiing 100: A — G: TSA;
. ~ ~ . - by " A Iy " Ry
C. trachomatis phan lap tai Viét Nam va trén the gi¢i dwa trén trinh tw 130:A— G; M-V,
gen ompA xay dwng bang chwong trinh MEGA?7.0.9, str dung phwong 132:G-T; Déng nghia
phép két noi lien ké NJ véi hé so tin ciy bootstrap 12 1.000 lan I3p lai.  p.4g50s5 OP899640 BBa  DQueazsy TG Dong nghia
144: T —> A; Dong nghia
K&t qua so sanh chi ra rang, 81 trinh tu gen ompA cuia cac 174:A—T; Déng nghia
mau C. trachomatis phan tich c6 ty 1& tuong ddng nucleotide 13? i ”(T}; g‘j“g “gzi‘"
A—G; ong nghia
cao véi trinh ty cua cac kiéu gen twong tng tham chiéu trén 532G o A: I
0,
Ngén hang gen, dao dong 99,10-100%. Trong s6 81 trinh tyr e e on x| HGoA Gos:
- noi.. N
nay, 22 trinh ty cua 9 kiéu gen cua gen ompA da dugc dang ane ¢ 1098:A—T Déng nghia
ky va cap mi sb trén Ngan hang gen, ma so tr MZ407931  pDtanoin2  Mz407932 DDa  X62919  1098:A—T Déng nghia
dén MZ407947 va tir OP899639 dén OP899643. Phan tich  D-HamoiA6  Mz40793s DDa  X62919 1098:A— T Péng nghia
A 4 . N A , A 5 , 5 22 A ; T A:
quan h¢ phat §1nh loai chQAthay, cac kle,u gen cua cic c~hung DHaolAS  MZ407937 Doa xewis  C2AZG o8
C. trachomatis trong nghién ctru nay c6 quan h¢ gan giii voi MEBA=T Dang nghia
cac kiéu gen tuong ng trén Ngan hang gen (hinh 3) vaquan  puacialz  Mz407938 DD Xeoi9 G -o4 =k
A e N\ . . 1098:A— T Pong nghia
hé xa voi loai Chlamydia caviae.
, X62919 940: G — A; GoS;
D-Hanoi.A14 MZ407940 D/Da A N
1098:A—T Dbong nghia
10 20 30 40 50 60 70 80 90
, 431:A- G; N> S;
BDO0ELZED D-HanoiT4  MZ407945 DDa  X62919 - ‘H
B-0P899639 1098: A —T Pdng nghia
B-0P899€40
E-Hanoi AS  MZ407934 E X52557 Khong thay d6i  Khong
s oaeizeo E-HanoiA7 — MZ407936 E X52557 Khong thay d6i  Khéng
B-OP899639 . A 2. A
B-OP899E40 E-Hanoi.A13 MZ407939 E X52557 Khong thay doi Khong
E-Hanoi.A17 MZ407942 E X52557 Khéng thay dbi Khéng
B-DQU642E0 E-Hanoi.A19 MZ407943 E X52557 Khong thay dbi Khong
e F-HanoiA3  MZ407933 F X52080 Khong thay déi  Khéng
seo soo . . e . o - o G-417806 OP899642 G/Ga  CP001888  Khéngthayddi  Khong
5-0Q06£350 G-803679 OP899643 G/Ga  CP00I888  Khongthayddi  Khong
b-opssacc H-HanoiT7 ~ MZ407947 H X16007 1110: A>T Déng nghia
23:A5 G; 1>V
280 [E 756:C - T; Dong nghit
B-DQOEL2ED 1a-485377 OP899641 Vla DQ116397 o P
B-0P899639 786:G—T; Dong nghia
B-OP899€640 3
1110: A—>T; Pong nghia
... . IN795432 315:C—-T; Déng nghia
B-DQ064280 J-Hanoi.A15 MZ407941 J N N
B-0P899639 1110: A>T Dbong nghia
BrORO9SEan b . 315:C—>T; Dong nghia
J-Hanoi.T5 MZ407946 J INT9sa32 Déne el
Hinh 4. Minh hoa cac vi tri nucleotide c6 sai khac trén gen ompA cta AT ong nghia
kiéu gen B/Ba so v&i trinh tw tham chiéu trén Ngan hang gen. [CEkehlly Mz K UEEEED  MKBA= DBong ngha
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4. Ban luan

Viée xac dinh cac kiéu gen cua C. trachomatis ngay cang
tré nén quan trong, vi giita cac kiéu gen c6 doc luc khac
nhau va kiéu gen c6 lién quan dén cac biéu hién 1am sang
& duong sinh duc hodc nhidm tring xam l4n [14]. Cho dén
nay, chua c6 nhiéu nghién ciru vé sy phan bd kiéu gen cia
C. trachomatis phan lap tu duong sinh duc phu nit vo sinh
tai Viét Nam. Trong nghién ctlru nay, 9 kiéu gen khac nhau
cua C. trachomatis da duogc xac dinh, bao gém E, D/Da, F,
G/Ga, J, H, K, B/Ba va I/la. Trong do, kiéu gen E chiém
ty 18 cao nhit (25,93%), tiép theo 1a D/Da (22,22%) va F
(13,58%), trong khi cac kiéu gen G/Ga, J, H, K, B/Ba va
I/Ia ¢6 ty 1& thap hon, dao dong tir 1,23 dén 12,35%.

Pa phan cac nghién ctru cho thiy, 3 kiéu gen E, D va
F thuong chiém wu thé ¢ dudng sinh duc tiét nidu. Chang
han nhu & phu nit v sinh tai An D6 ¢6 47,8% E, 32,2% D
va 20% F); phu nit ¢ triu chung viém duong sinh duc tai
Argentina c6 46,9% E, 21,0% D, va 16,1% F; phu nit dugc
xét nghiém kiém tra nhi®m khuén sinh duc tai Dai Loan
(Trung Qudc) c6 22% E, 19% D/Da va 16% F [9, 15, 16]. O
Thé Nhi Ky va Mexico, 3 kiéu gen nay ciing duoc xac dinh
chiém uu thé & dudng tiét nidu sinh duc [8, 17]. Tuy nhién,
tai mot sb noi phan bd cac kiéu gen c6 mot s6 diém khac
so voi nghién ctru cia chung t6i. Cu thé, cac kiéu gen D, F
va K phd bién nhit ¢ bénh nhan méc bénh lay truyén qua
duong tinh dyc tai Thai Lan, trong khi kiéu gen F chiém uu
thé & Mexico va Brazil [6, 17, 18]. Céac kiéu gen D va J phd
bién nhét & Quang Tay va Quang Chau, Trung Qudc, Vi ty
16 1an luot 12 29,69 va 28,6% [7, 14]. Theo mot sb tai liéu,
ly do phan b cac kiéu gen cua C. trachomatis thay d6i giira
cac nghién ciru 1a do sy phéan bd dia 1y, dic diém cua quan
thé nghién ctru va thoi gian nghién ctu [15, 18]. Pé tim
hiéu rd hon vé van dé nay tai Viét Nam can c6 thém nhiing
nghién clru ¢ céc dbi tuong va khu vuc dia Iy khac nhau.

Trong nghién ctru nay, mot diéu kha dic biét la cac kiéu
gen G/Ga va J chiém ty 1& kha cao (mdi kiéu gen chiém
12,35%) so v6i mot sd noi trén thé gidi. Dit lidu tir cac
nghién ctru da cong bd cho thdy, ty 18 kiéu gen G & chau Au
cao hon so v6i & My (9 so véi 2%), trong khi kiéu gen J thi
nguoc lai, & My cao hon ¢ chau Au (11 so vé6i 4,5%) [5]. 0
mot sb noi, cac kiéu gen nay duoc xac dinh la mdt trong )

cac kiéu gen chiém wu thé. Chang han nhu ¢ Quang Chau
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(Trung Qudc) kiéu gen J duge tim thdy véi ty 18 cao nhét
28,6% [14]. Trong khi & Tham Quyén (Trung Qudc), kiéu
gen nay chiém 22,55%, dtng tht 2 sau kiéu gen E trong sd
cac kiéu gen dugc xac dinh [19]. Trén ddi tugng phu nir tai
Belém, Par4, mién béc Brazil, kiéu genJ chiém t¢i 25%, chi
sau kiéu gen F (37,5%) [6]. Theo mdt nghién ciru mdi day
trén d6i tuong 1a sinh vién nit & 4 thanh phé 16n tai khu vuc
Amazone (Brazil), kiéu gen J duoc xac dinh chiém wu thé
nhit voi 27,2% [20].

Mot nghién ctru hiém hoi ¢ Viét Nam ciia D.B. Pham
va cs (2011) [21] sir dung k¥ thuat PCR-RFLP dé xac dinh
cac kiéu gen cia C. trachomatis & 85 bénh nhan dén kham
bénh lay truyén qua dudng tinh duc tai Bénh vién Da lidu
Trung wong tir thang 1/2010 dén thang 8/2010 cho thay, 3
kiéu gen D/Da, E, F ciing chiém wu thé vai trén 80% tong s6
cac truong hop duoc xac dinh. Tuy nhién, trong nghién ctru
ctia D.B. Pham va cs (2011) [21] kiéu gen D chiém ty 1¢ cao
nhét v&i 29,5%, tiép dén 1a E (27,1%) va dimg tha 3 1a kiéu
gen F (23,5%), trong khi nghién ciru ctia chung t6i kiéu gen
E chiém ty 1¢ cao nhit (25,93%), tiép theo 1a D/Da (22,22%)
va F (13,58%). Nghién ctu ctia D.B. Pham va cs (2011)
[21] con cho thay c6 sy khac nhau vé phan bd cac kiéu gen
gitta nhom tudi <25 va >25. Trong khi ¢ nghién ctru cua
chiing t6i, phan bd cac kiéu gen giira cac nhom tudi <25 va
>25 khong c6 su khac biét. Didu nay c6 thé do nghién ctru
cua D.B. Pham va cs (2011) [21] dugc thuc hién trén ca 2
d6i twong nam gidi va nir gidi nhidm C. trachomatis dén
kham bénh lay truyén qua duong tinh duc tai Bénh vién Da
liéu Trung wong, trong khi ddi twong trong nghién ciru ciia
chung t6i la phuy nit bi vo sinh.

Trong nghién ctru nay, 19 thay ddi nucleotide (dot bién
diém) da duogc phat hién ¢ cac kiéu gen B/Ba, D/Da, H, 1/
Ia, J va K, trong s6 d6 7 thay doi nucleotide dan t6i thay thé
axit amin (dot bién sai nghia). Kiéu gen B c6 sé dot bién
diém nhiéu nhat voi 10 vi tri, trong d6 c6 3 dot bién sai
nghia. Nhitng thay d6i nay c6 nhiéu diém khac voi nghién
ctru ciia M. Jurstrand va cs (2001) [22] trén bénh nhan méc
bénh lay tmyén qua duong tinh duc tai Thuy Dién. Theo
tac gia nay, trong 9 kiéu gen B/Ba, D, E, F, G, H, I/la, J va
K duoc xac dinh, kiéu gen B/Ba va I/la khong c6 dot bién
trén gen ompA. Céc kiéu gen D, E,F, G,H,JvaKcotul
dén 4 diém dot bién véi tong 15 vi tri dot bién khac nhau,
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trong d6 8 dot bién sai nghia tai cac vi tri 331, 440, 487, 700,
997, 1003 va 1092 [22]. Ciing trén dbi twong mic bénh lay
truyén qua duong tinh duc, nghién ctru cua B. Yang va cs
(2010) [23] tai Quang Chau, Trung Qudc kha twong dong
v6inghién ctiru cua M. Jurstrand va cs (2001) [22]. Theo do6,
6 trong $6 9 kiéu gen duoc xac dinh co6 cac dot bién trén gen
ompA gém D, E, F, G, H va K v&i téng 16 vi tri dot bién
khac nhau. O mdi kiéu gen nay déu c6 nhiing dot bién sai
nghia. Céc kiéu gen B, I va J khong ghi nhan dot bién [23].
Mot nghién ctru gin day cua Y. Tang va cs (2022) [14] ciing
thuc hién tai Quang Chau, Trung Quéc & phu nit trong do
tudi sinh dé di kham phu khoa cho thiy, toan bo 8 kiéu gen
duogc xac dinh déu co thay d6i nucleotide trén gen ompA voi
téng 25 vi tri thay d6i khac nhau. S thay d6i nucleotide ciia
mdi kiéu gen dao dong 1-11, trong d6 kiéu gen H ¢6 nhiéu vi
tri thay doi nhat (11 vi trf) va da phan dan dén thay doi axit
amin (10/11) [14]. Trén ddi twong vo sinh, ching toi thay
rat it nghién ctru vé kiéu gen va phan tich tinh da hinh gen
ompA cua C. trachomatis.

Do gi6i han vé thoi gian va kinh phi, nghién ciru ndy méi
chi xac dinh cac kiéu gen bang chi thi gen ompA ma chua c6
diéu kién giai trinh ty nhidu gen dich khac nhau (giai trinh tu
da locus) dé xac dinh céc bién thé (dudi tuyp) cua cac kiéu
gen cua C. trachomatis. Nghién ctru cling chua phan tich
dugc mdi lién quan giira cac kiéu gen cua C. trachomatis
voi tién s, dac diém 1am sang & ddi tugng nghién ctru. Mac
du vay, cac két qua nghién ciru da gop phan b sung dir liéu
kiéu gen va dic diém da hinh gen ompA cua C. trachomatis
phan 1ap ¢ phu nit bi vo sinh tai Viét Nam. Day con la thong
tin tham khao c6 gia tri dé cac nghién ctru tiép theo c6 thém
can cwr giai thich méi lién quan giita nhiém C. trachomatis

va van dé vo sinh & ni gioi.
£ ~
9. Két luan

Trong nghién ciru nay, 9 kiéu gen khac nhau cia C.
trachomatis da dugc xac dinh bao gém: E (25,93%),
D/Da (22,22%), F (13,58%), G/Ga (12,35%), J (12,35%), H
(6,17%), K (3,70%), B/Ba (2,47%) va l/la (1,23%). Trinh
tu gen ompA cua cac kiéu gen E, F va G/Ga c6 ty 1¢ tuong
ddng 100% véi trinh ty tham chiéu, trong khi cac kiéu gen
B/Ba, D/Da, H, I/Ia, J va K c6 tir 1 dén 10 vi tri thay doi
nucleotide véi tong s6 c¢6 19 vi tri thay déi khac nhau, 7

trong s6 ndy dan téi thay dbi axit amin.
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Biéu hién va tinh che doan it gon peptide ngoai bao cia enzyme chuyén doi angiotensin ? (tthACE)
00 kha ning gan voi protein gai cua SARS-CoV-]
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Tém tit:

SARS-CoV-2 xadm nhiém vao té bao théng qua twong tic giira protein gai (spike protein) ciia virus véi thu thé ACE2
(Angiotensin converting enzyme 2) trén bé mit té bao. Do d6, ACE2 dwogc xem 1a miu chdt trong cic nghién ciru
thudc cho phong va diéu tri COVID-19. Trong nghién ciru nay, chiing tdi tao, thu nhin va danh gia hoat tinh dang
riit gon trinh tyw ving peptidase ciia ACE2 (truncated recombinant human ACE2 - trhACE?2) biéu hién tir té bao vi
khuin Escherichia coli 1én kha ning gfm protein gai ciia SARS-CoV-2. Vung trinh tu cia ACE2 (18-119 axit amin
(aa) dugc tao dong vao plasmid pET28a(+) va bién nap vao té bao E. coli DH50. dé nhan dong plasmld va tlep tuc
dugce chuyen sang té bao E. coli BL21 (DE3) dé biéu hién protein muc tiéu. trhACE2 dwgc tinh sach bang sic ky ai
lye sir dung cot HisTrap HP vé6i do tinh sach dat trén 95%. Ning suit thu nhin trhACE2 dat 75 mg/l. Protein sau
tinh sach dworc loai urea tai gip cudn bing qua trinh thim tich. trhACE2 dwgc dinh gia kha ning gin véi protein
gai ciia virus bang phwong phap sandwich ELISA va phén tich twong tic cong hwéng plasmon bé mit (SPR). Cac
két qua chooth:‘iy, trhACE2 c6 kha niing gin pro?ein gai cia SAR§-COY—2 véi ai luc twong té? K, =15,7 nM. Vf')'i
quy trinh bi€u hién va thu nhin kha don gidn, it ton kém trén hé¢ thong té bao E. coli cho thay tiém nang phat trién
trhACE2 cho cac liéu phap phong ngira va hd tro diéu tri COVID-19.

Tur khoa: E. coli, protein gai, SARS-CoV-2, trhACE2.
Chi s6 phén logi: 3.1

ACE2 1a mét protein trén mang ciia nhiéu loai té bao khac
nhau nhu t& bao biéu mo phé nang phéi, tim, than, rudt, tai
mat, tinh hoan... [3, 4]. SARS-CoV-2 xdm nhiém vao té bao
thong qua tuong tac gilra protein gai (spike protein hay con
goi 1a protein S) cua virus véi thu thé ACE2 trén bé mit té
bao [5, 6]. ACE2 khong chi trung hoa SARS-CoV-2 thong
qua kha nang gan voi protein S ma con gilp giam thiéu cac
ton thuong cho nhiéu co quan bao gdm phdi, than va tim, do
su tang hoat dong hé théng renin-angiotensin [7-10]. Viéc
bd sung ACE2 ty do s€ canh tranh lién két cua protein S voi
ACE2 trén mang té bao, tir 46 1am giam kha nang xam nhap
vao té bao cia SARS-CoV-2 [11]. Nhu vay viéc ting ham
luong ACE2 tu do ngoal bao ¢ thé 1a mot phuong thirc
giam thiéu sy xdm nhiém ciia SARS-CoV-2 vio té bio.

1. Dt van de

Hoi chimg suy ho hép cdp (Severe acute respiratory
syndrome - SARS) hay con goi la bénh COVID-19 gay ra
do chung mai cua virus corona la SARS- CoV-2 xuét hién
lan dau tién tai Vi Han (Trung Quoc) vao cudi nam 2019.
Bénh nhanh chong 13y lan ra cac quoc gia va ving lanh thd
trén toan thé gidi. Theo thong ké ctia T chirc Y té thé gidi
(WHO) tinh t6i ngay 26/4/2023 thé gi6i c6 hon 764 triéu
nguoi nhlem trong do6 co gan 7 tri€u ca tir vong do virus nay
[1]. Tai Viét Nam, tinh tir dau dot bung phat dich dén ngay
30/4/2023, s6 ca nhiém COVID-19 14 hon 11,5 triéu nguoi
[2]. Vic-xin phong bénh di duoc cac qudc gia nhanh chong
phat trién va dua vao tiém chung, gop phan phong chong
dich hiéu qua. Tuy nhién, sy xuét hién cac bién ching méi
ctia virus c6 kha ning siéu 1ay nhiém va giam hiéu qua bao
vé clia vic-xin van 14 nhiing thach thirc trong qua trinh g
pho véi dich COVID-19 trén toan cau. Trude tinh hinh dién

Protein ACE2 dang ty nhién c6 kich thudc day du 1a 805
aa, bao gom vung peptide tin hi¢u (1-17 aa), vung ngoai
bao (18-740 aa), vung xuyén mang (741-761 aa) va vung

bién phuc tap ciia dich COVID-19 trén thé gisi va ¢ Viét
Nam, nhiéu chuyén gia trong va ngoai nudc da du doan dich
bénh sé con tiép tuc kéo dai. Vi vay, md rong nghién clru cac
bién phap dé ngan chan sy lay lan va xAm nhidm ctia SARS-
CoV-2 bén canh vac-xin va cac liéu phép tri liéu da c6 1a rat
can thiét trong tinh hinh hién nay.

*Tac gia lién h¢: Email: lenacns2005@gmail.com
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ndi bao (762-805 aa), trong d6 ving ngoai bao 1a ving ciu
truc chlnh thuc hién hoat dong cua enzyme. Vung ngoai bao
bao gdm ving peptidase dau N (peptidase domain - PD, 18-
605 aa) va ving gidng collectrin & dau C (collectrin-like
domain CLD, 606-740 aa). Nghién ctru trudc diy cho thiy,
SARS-CoV hay SARS-CoV-2 lién Kkét voi vung peptidase
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Abstract:

SARS-CoV-2 infects the host through the interaction
between spike protein and the ACE2 (Angiotensin-
converting enzyme 2) receptor on the host cell surface.
Therefore, ACE?2 is considered as a key target in drug
development against COVID-19. In this study, we
generated the truncated recombinant human ACE2
(trhACE2) expressed on Escherichia coli and evaluated
its binding activity to spike protein of SARS-CoV-2.
The sequence of ACE2 (18-119 aa) was cloned into
pET28a(+) plasmid and transformed into E. coli DHS5a
strain and finally was transferred to E. coli BL21 (DE3)
cells for protein expression. Protein trhACE2 was
purified by affinity chromatography using a HisTrap HP
column. Protein purity was above 95% and production
yield was 75 mg/l. The purified protein was refolded by
dialysis method. trhACE2 was evaluated for its ability
to bind the spike protein by sandwich ELISA assay and
surface plasmon resonance (SPR). The results showed
that trhACE2 has the ability to bind spike protein of
SARS-CoV-2 with the equilibrium dissociation constant
K, =15.7 nM. With a relatively simple and inexpensive
expression and purification process on E. coli system,
there is the potential to develop trhACE2 for preventive
and supportive therapies against COVID-19.

Keywords: E. coli, SARS-CoV-2, spike protein, trhACE2.
Classification number: 3.1
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ctia ACE2 thong qua ving lién két thy thé (receptor binding
domain - RBD) trén protein S va tham gia vao qua trinh xam
nhiém cua virus [12]. Nghién ctru ciia A. Basit va cs (2021)
[13] khi thyuc hién danh gia tuong tac in silico bang phuong
phap docking va du doan sir dung phan mém may tinh cho
thdy, trinh ty rt gon cta ving peptidase cia ACE2 (21-119
aa) c6 ai luc twong tac voi RBD manh hon so vdi trinh ty
ACE2 dang ty nhién. Ngoai ra, trinh ty ngin gon c6 thé gitip
protein biéu hién & dang tan, thudn lgi cho qua trinh thu
nhén. Do vay, trong nghién ctru nay chiing t6i tao, thu nhan
va danh gia hoat tinh dang rtt gon trinh ty vung trhACE2
1én kha ning gin véi protein gai ciia SARS-CoV-2 tir té bao
vi khuén E. coli.

2. Dol tuong va phuong phap nghién ciiu

2.1. Chiing vi khudén E. coli ditng cho tao dong va biéu
hién trhACE?2

Chung vi khuén E. coli DH5a mang plasmid pDONR221
mang gen ma hoa vung ngoai bao cia ACE2 (GenBank:
BC048094) dung cho khuéch dai trinh tu gen muc tiéu dugc
mua tir Ngan hang plasmid DNASU (Vién Thiét ké Sinh
hoc ASU, Hoa Ky, code: HsCD00829706).

Chung E. coli DH5a va E. coli BL21 (DE3) dung cho
tao dong va biéu hién trhACE2 duoc tiép nhan tir Phong
Cong ngh¢ Sinh hoc y dugc, Trung tdam Cong nghé Sinh hoc
TP Ho Chi Minh.

2.2. Tao dong E. coli mang ving trinh tu gen ma hod
trhACE?2

Trinh ty gen ma hoad cho trhACE2 duoc khuéch dai
to trinh tu cua ACE2 dﬁy da trén plasmid pDONR221
(DNASU) bang phan tng PCR véi cap mdi thiét ké (bang
1), st dung enzyme Phusion high fidelity DNA polymerase
(Thermo). Trinh tu khuéch dai duogc gfm thém trinh ty
clia cac enzyme cit Ncol va Xhol dé chén vao plasmid
pET-28a(+) (GenScript) st dung enzyme T4 DNA ligase
(Thermo). Plasmid tai t6 hop pET-28a(+)-trhACE2 sau
d6 duoc chuyén vao té bao E. coli DH50 va E. coli BL21
(DE3) dé nhan dong va biéu hién bang phuong phap héa
bién nap. Té bao E. coli mang plasmid pET28a(+)-trhACE2
duoc chon loc trén moi truong thach LB (Luria-Bertani) bod
sung khang sinh kanamycin 50 ug/ml (Km50) va kiém tra
su hién dién cta doan trinh tu trhACE2 trén plasmid béng
PCR khuén lac va giai trinh ty DNA trén hé théng may giai
trinh ty 3500 Genetic Analyzer (Thermo). Dong E. coli
mang trinh tu muc ti€u chinh xac voi trinh tu géc duoc chon
loc va sir dung cho dénh gia kha nang biéu hién cua protein
muc tiéu.
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Bang 1. Trinh tw mdi stv dung trong nghién ctru.

Mbi Trinh tu (5’ - 3°)
trhACE2-F  GCTCCATGGCTCAGTCTACCATCGAAGAA
trhACE2-R ~ TCAGCTCGAGGATGGTGTTCAGACGTTTAGA

Gach dwéi: vi tri enzyme cat gidi han.

2.3. Biéu hién va tinh sach trhACE2 tiv E. coli bang
sdc ky di lwc

Té bao E. coli BL21 (DE3) mang plasmid tai t6 hop
pET28a(+)-trhACE2 dugc nudi trong mdi truong LB 1ong
¢6 b sung Km50 qua dém va duoc ting sinh thir cép trong
mdi truong LB + Km50 dén OD,,, dat gia tri trong khoang
0,6-0,8. T¢ bao vi khuan dugc thu nhan sau ly tdm va
chuyén sang méi truong LB 16ng bd sung khang sinh Km50
va Isopropyl B-D-1-thiogalactopyranoside (IPTG) dé cam
ung biéu hién protein muc tiéu. Piéu kién cam ung dugc
khao sat bao gdm cac ndng do IPTG 0, 0,1, 0,5, 1,0 mM &
cac nhi¢t d6 16°C (trong 16 gid) va 37°C (trong 5 gid). Sau
thoi gian cam tmg, dich té bao dugc ly tim & 4.000 vong/
phut trong 10 phit ¢ 4°C. Phan cin té bao duoc hoa tan lai
trong dém ly giai (50 mM Tris-HCI pH 7,5, 100 mM NaCl,
5mM DTT, 1 mM PMSF); pha mang té bao bang séng siéu
am vai 50% bién do, tong thoi gian 1a 3 phut. Dich ly giai
té bao duogc ly tim & 13.000 vong/phiit trong 10 phut & 4°C,
thu nhan riéng dich nbi va can té bao dé kiém tra sy biéu
hién ctia protein muc tiéu bang dién di SDS-PAGE.

Pé thu nhan trhACE2, tién hanh cam tng biéu hién
protein & quy md 500 ml méi truong LB ¢6 bd sung khang
sinh Km50 va chét cam tng IPTG ndng d6 0,1 mM & 37°C,
trong 5 gio. Can té bao E. coli duoc thu nhan, pha té bao
bang song siéu am, thu va rira cin trong dém PBST (PBS
¢6 bd sung Triton X-100 0,1%). Can té bao sau d6 dugc hoa
trong NTA bind buffer (Ni-NTA buffer kit, Merck) c6 bd
sung urea 8M, loc qua mang loc 0,45 um trudce khi thyc hién
qua trinh tinh sach bang sac ky ai luc trén hé thong may tinh
sach AKTA pure (GE Healthcare) voi ¢t HisTrap HP 5ml
(GE Healthcare) theo huéng dan cua nha san xudt. Protein
sau tinh sach duogc loai urea tai gép cudn béng qua trinh
tham tich (dialysis) qua dém lan luot trong cac dém PBS
bd sung urea v4i ndng d6 giam dan. Protein trhACE2 thu
nhén sau tinh sach dugc danh gia béng SDS-PAGE, phan
tich do tinh sach cta protein trén gel SDS-PAGE béng phan
mém ImageJ. Sy hién dién cua protein muc ti€u dugc xac
dinh bing phuong phap Western blot v&i khang thé so cAp
khéng His (6*His, His-tag antibody, Hang Proteintech) va
khéng thé khang ACE2 ciia ngudi (ACE2 antibody, Hang
Proteintech); khang thé thir cép la anti-mouse/rabbit IgG
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(H+L) (Proteintech) twong ung. Protein dugc dinh lugng
bang phuong phap Bradford st dung bo kit Pierce™
Coomassie Protein Assay Kit (Thermo).

2.4. Phuwong phap sandwich ELISA danh gia khd nang
gin ciia trhACE2 véi protein S

Sandwich ELISA duogc thyc hién lap lai 3 lan trén dia
ELISA 96 giéng. Pia ELISA duogc phu véi 100 pl protein
S cua SARS-CoV-2 (SARS-CoV-2 Spike S1+S2 protein,
chung delta B.1.617.2, Hang Sino Biological) nong do 2
pg/ml pha trong PBS, duoc thém vao ting giéng va u qua
dém ¢ 4°C, giéng dbi ching dugc u v6i 100 ul PBS. Cac
giéng sau khi i dugc rira 3 1an bang PBS-T (PBS c¢6 bd sung
0,05% Tween-20) va dugc khoa (block) bang 150 ul PBS
b sung 5% huyét thanh bo (Bovine serum albumin - BSA)
trong 4 gid ¢ nhiét 46 phong. Cac giéng sau d6 duogc rira 2
lan véi PBS-T. trhACE2 duogc pha lodng trong PBS & cac
nong d¢ khac nhau dugc cho vao mdi giéng (100 ul/giéng)
va 1 & 4°C qua dém. Céc giéng duoc rira lai 4 1an v6i PBS-T
trude khi bo sung 100 pl khang thé so cap khang ACE2 ciia
nguoi (ACE2 antibody, Hang Proteintech) dugc pha loang
trong PBS-T (ty 1€ 1:1000) va u trong 1 gio & phong nhiét
d6. Sau 4 1an rira voi PBS-T, phirc hop protein S-trhACE2-
khang thé so cap duoc phat hién bang thém vao mdi giéng
100 pl khang thé thir cap anti-rabbit IgG (H+L) dwoc pha
loang trong PBS-T (ty 1¢ 1:5000) va 0 trong 1 gid ¢ nhiét
d6 phong. Cac giéng dugc rira bdn 1an bang PBS-T, sau d6
bd sung 50 pl tetramethyl benzidine (TMB; ThermoFisher)
va 1 toi trong 20 phut & nhiét d6 phong. Cac phan tmg duoc
két thac bang cach thém 50 ul HCI 3M va do d6 hap thu &
budc song 450 nm.

2.5. Danh gid di luc twong tdac ciia trhACE?2 vdi protein
S bang phén tich twong tic céng hwing plasmon bé mdt
(SPR)

Thi nghiém SPR dugc thuc hién trén hé¢ théng Biacore
X100 (Cytiva). Chip CM5 (Cytiva) dugc ria bang cach
tiém 3 1an (30 gidy/lan) v6i buffer chira NaCl 1M va NaOH
50 mM & téc do 10 ul/phut trude khi ¢b dinh véi protein
S cua SARS-CoV-2 (SARS-CoV-2 Spike S1+S2 protein,
chung delta B.1.617.2, Hang Sino Biological). Tuong tac
cuia trhACE2 véi protein S dugc phan tich & 25°C bang cach
tiém nhiéu chu ky ctia trhACE2 & céc nong do khac nhau
& tbe d6 30 pl/phit voi cac thong sb: thoi gian gin tiép xtc
180 gidy, tiép theo la thoi gian phan ly 480 gidy, bé mat
duoc tai tao sau mdi lan tiém b?mg buffer chira NaCl 2 M va
NaOH 0,1 M véi toe d 30 pl/phut trong thoi gian 30 gidy,
sau do 1a thoi gian on dinh 120 gidy. Dir liéu do dugc tinh
toan theo mod hinh dong hoc 1:1 béng phz“m mém danh gia
ctia hé thong Biacore X100.
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3. Két qua va ban luan

3.1. Tao dong E. coli mang ving trinh tu gen ma hod
trhACE?2

Trinh ty rat gon cua vung ngoai bao cia ACE2 nguoi
(18-119 aa) dwoc khuéch dai tir trinh tw cia ACE2 day du
trén plasmid pDONR221 (DNASU) béng phan ung PCR
v6i cap moi thiét ké (bang 1). Trinh tu khuéch dai duoc
gin thém trinh tu ctia cic enzyme cat dé chén vao plasmid
pET-28a(+) cho budc tao dong tiép theo. Két qua dién di san
pham PCR c6 kich thudc khoang 320 bp (hinh 1A). Trinh
tu trhACE2 sau khuéch dai duoc tinh sach qua cdt bé'mg bo
kit tinh sach san pham PCR (GeneJET PCR purification kit,
Thermo) va cit xtr Iy v6i enzyme Neol, Xhol 16i chén vao
plasmid pET28a(+) dd dugc xir Iy cdt voi cung 2 enzyme
nay s dung enzyme T4 DNA ligase. Plasmid tai t6 hop
sau khi ghép ndi dwoc dat tén 1a pET28a(+)-trhACE2 (hinh
1B). Plasmid duoc chuyén vao té bao E. coli DH5a va BL21
(DE3) dé nhan dong va biéu hién. Té bao E. coli mang
plasmid tai to hop phat trién trén moi trudong thach LB ¢6 bo
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sung khang sinh Km50 dugc kiém tra sy hién dién cua doan
trinh ty trhACE2 bang PCR khuan lac (hinh 1C). Két qua
giai trinh ty plasmid thu nhan tir té bao vi khuan khang dinh
plasmid ti t6 hop mang trinh ty dung trinh ty cta trhACE2.
Nhu vay, ching t6i da tao dugc dong té bao E. coli BL21
(DE3) mang plasmid tai t6 hop pET28a(+)-trhACE2 dé
biéu hién trhACE2.

3.2. Biéu hign va tinh sach trhACE2

Plasmid pET28a(+) duoc sir dung phd bién dé biéu hién
nhiéu loai protein tai to hop trén té bao vi khuan E. coli.
Gen ma hoa cho protein muc tiéu dugc kiém soat mirc do
biéu hién boi promoter T7 manh hién dién trén plasmid, cho
phép su biéu hién cia protein myc tiéu nhidu chi trong thoi
gian ngan. Bén canh d6, plasmid nay con mang thém dudi
Histidine (His tag) & dau N va dau C cua protein muc tiéu,
hd tro cho qué trinh tinh sach thu nhan protein muc tiéu
bang sic ky ai luc véi nickel. Do vy, trong nghién ctru nay,
chung t6i str dung plasmid pET28a(+) dé biéu hién trhACE2
trong té bao E. coli. Su biéu hién cua trhACE2 dugc kiém

lacl promoter 7 promoter
lac operator
RBS
5400 ATG
" BxHis
' trhACE2
lacl G 0’ 200 6xHis
T7 terminator
f1or
4200, »=1200
pET-28a(+)-trhACE2
5430 bp
3600”7 1800
KanR
300[)’ \2400

ori

Hinh 1. Két qua dién di kiém tra san phdm PCR khuéch dai doan trinh tw trhACE2 tir plasmid pDONR221 (A); c4u tric plasmid tai
t6 hop pET28a(+)-trhACE2 (B); két qua dién di san pham PCR khuén lac kiém tra sw hién dién cua doan trhACE2 trén 5 khuan lac
E. coli BL21 (DE3) ngau nhién moc trén dia thach LB bé sung khang sinh Km50 (C). M: thang DNA, (-): chirng am.
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soat boi promoter T7 hién dién trén plasmid khi dugc cam
g boi chat cam ting IPTG. Mirc do biéu hién ctia trhACE2
duogc khao sat & cac ndng do IPTG khac nhau (0, 0,1, 0,5
va 1,0 mM) & 2 diéu kién nhiét do cam tmg 1a 16 va 37°C.
Mic du diéu kién nhiét d6 thdp dugc cho 1a gitp cai thién
tinh tan ctia protein muc tiéu, Kkét qua dién di SDS-PAGE
cho thdy, trhACE2 (kich thudc ~15 kDa) biéu hién chu yéu
O trong thé vui (can té bao) so voi & dang tan (dich ndi) & ca
2 diéu kién nhiét d6 cam tmg. O 37°C, mirc d6 biéu hién cua
protein muyc tiéu cao hon so v&i muc do biéu hién ¢ 16°C.
Khoéng c6 sy khac biét mac do biéu hién cua trhACE2 véi
cac nong d6 IPTG khao sat & diéu kién cam tng 37°C (hinh
2). Do d6, diéu kién cam tng ¢ 37°C v6i nong do IPTG la
0,1 mM dugc ap dung dé biéu hién va thu nhan trhACE2 &

quy md lon.
(A) Cin té bao Dich néi
PTG BL2L 0 01 05 10 M
(mM) —
=
-
15 kDa -
(B) Cin té bao
PTG 05 10

BL21 M 1] 01

15 kDa

Hinh 2. SDS-PAGE danh gia sw biéu hién cua trhACE2 tir té
bao E. coli BL21 (DE3) dwo'c cam trng véi IPTG & 16°C trong
16 gi® (A) va 37°C trong 5 gio’ (B). M: thang protein; BL21: E. coli
BL21 (DE3) khéng mang plasmid tai t& hop.

Protein trhACE2 tiép tuc dugc cam ng biéu hién & quy
md 16n va duoc thu nhan dé tinh sach bang sic ky ai lyc trén
cOt HisTrap HP. Cot HisTrap HP mang hat nickel sepharose
¢6 kha ning bét gitt manh nhém histidine (His), tng dung
cho tinh sach protein muc ti€u mang nhém His. Két qua
dién di SDS-PAGE nhudm bac va Western blot kiém tra su
hién dién cua protein trhACE2 ¢ cac phan doan thu nhan
trong qué trinh tinh sach dugc trinh bay trong hinh 3. Két

JHOAHOC [

qua cho thiy, phan 16n protein myc tiéu dugc thu nhin trong
phan doan thoi giai, voi do tinh sach dat >95% (phan tich
bang phan mém ImagelJ). Western blot v&i khang thé khang
His va khang thé dic hi¢u khang ACE ciia ngudi cho thy
tin hiéu lai dac hi€u voi protein trhACE2. Protein sau tinh
sach duoc loai urea tai gap cudn bang qué trinh tham tich.
Hiéu suét thu nhan trhACE2 cua toan bd quy trinh dat 75
mg/l, twong dwong hiéu suét thu nhan cac dang khac nhau
ctia ACE2 duogc biéu hién tir E. coli d cong bd trong céc
nghién ctu trudce [14, 15].

1 2 3 4 M
15kDa

Western blot

Khéng thé Anti-6xHis @il S o 15kDa

Khang thé Anti-ACE2 _ - 15kDa

Hinh 3. Két qua dién di SDS-PAGE nhudm bac va Western
blot cac phan doan thu nhan trong qua trinh tinh sach qua cét
HisTrap HP cta trhACE2. 1: mau truwdc khi qua cot; 2: phan doan
qua c6t; 3: phan doan rira cét; 4: phan doan thoi giai; M: thang
protein.

3.3. Kha nang gén vdi protein gai ciia SARS-CoV-2
cia trhACE2

Phuong phép sandwich ELISA dugc thuc hién dé déanh
gia kha ning gan cta trhACE2 vdi protein S ciia SARS-
CoV-2. bia ELISA dugc phu véi protein S (SARS-CoV-2
Spike S14+S2 protein, ching delta B.1.617.2, Hang Sino
Biological). Tiép theo d6, trhACE2 & cac nong do khac
nhau dugc cho vao mdi giéng da phu véi protein S. Phirc
hop protein S-trhACE2 dugc phat hién va dinh luong bang
khang thé so cip va khang thé thir cap didc hiéu voi trhACE2.
Két qua cho thay, kha ning gan véi protein S twong quan ty
1¢ voi nong do ting dan cua protein trhACE2 (hinh 4A).
Ai luc tuong tac cua trhACE2 véi protein S dugc xac dinh
bang tac dong cong hudng plasmon bé mit cho thay, ai luc
twong tac K =15,7 nM. Két qua cho thay, trhACE2 c6 ai
luc véi S protein manh hon so voi ACE2 dang tu nhién
(K,;=27,5nM) [16].
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Hinh 4. Danh gia kha nang gan ctia trhACE2 v&i protein S ciia SARS-CoV-2. (A) Sandwich ELISA danh gia kha néng gén trhACE2 v&i
protein S, m&c dd gan ty & thuan v&i ndng d6 ctia trhACE2, gia tri thé hién 1a gia tri do trung binh cGa 3 1an 1ap lai = do Iéch chuan (SD);
(B) Biéu db twong tac (sensorgrams) clia trhACE2 & cac ndng do khac nhau véi protein S dwoc phan tich trén hé théng Biacore X100.

4. Két luan

Nghién ctru da tao duoc protein tai t6 hop cho ving
trhACE2 ctia nguoi trén hé thong té bao E. coli kha don
gian, nhanh chong véi higu suét thu nhan protein muc tiéu
cao. Céc két qua thir nghiém cho thay, kha niang gin véi
protein S cua SARS-CoV-2 cua trhACE2 dugc tao ra. Két
qua cua nghién ctru 14 co s¢ cho cac danh gia tiép theo vé
kha ning trung hoa va trc ché SARS-CoV-2 cua trhACE2
trén mo hinh té bao ciing nhu danh gia tién 1am sang, hta
hen nhiéu tiém ning phat trién cac lidu phap phong ngira va
hd trg diéu tri COVID-19.

LO1 CAM ON

Nghién ctu dugc tai tro kinh phi boi S¢ Khoa hoc va
Cong ngh¢ TP H6 Chi Minh. Cac tac gia xin chan thanh
cam on.
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Tom tit:

Muc tiéu: Panh gia két qua ky thuit noi tuy - rudt kiéu Blumgart theo Satoi cai bién tai Bénh vién Bach Mai. Doi
twgng nghién ctru: 73 bénh nhan (BN) dwgc phiu thuit cit khéi ta trang diu tuy, ndi tuy - rudt kiéu Blumgart theo
Satoi cai bién tai Khoa Phiu thuit Tiéu hoa - Gan mat tuy, Bénh vién Bach Mai tir thang 10/2020 dén thang 4/2023.
Phwong phap nghién ciru: Nghién ctru mé ta ciit ngang két hop hdi ciru va tién ciru. Miéng ndi Blumgart dwoc cii
bién theo hwéng don gian hoa véi 2 miii khiu chir U. Két qua: Tudi trung binh cia BN 1a 58,49+12,69; nhém tudi
trén 60 chiém >50%; ty 18 nam/nir ~1. Ghi nhn bién chirng & 22/73 BN, véi tong s6 bién chirng 1a 33, trong dé c6 3
bién chirng d9 I1I tré' 1én theo Clavien-Dindo (1 truomg hgp cé bién chirng ro tuy d9 C giy chiay mau mudn tir thanh
dong mach gan chung cin can thiép phiu thuit, 1 trwong hop chiay mau tir dong mach vi ta trang cin cAm mau
bang can thiép mach dwéi chan doan hinh anh, 1 trwong hop ap xe ton dw dwéi gan cin dit din lwu dwéi hwéng
din cia siéu 4m), khong c6 BN tir vong. Két ludn: Miéng néi tuy hong trang kiéu Blumgart theo Satoi cai bién 1a

mot k¥ thuit kha thi va an toan.

Tir khod: bién chig, miéng nédi tuy - rugt, phwong phap Blumgart cai bién, ro tuy.

Chi sé phén loai: 3.2

1. Dét van dé

Cit khdi ta trang - ddu tuy 1a mot trong nhiing phiu thuat
chinh dé diéu tri cac bénh Iy ving dau tuy, ta trang. Tuy
nhién, day 1a mot phau thuat phirc tap c6 ty 1¢ bién ching
cao nhét trong cac phau thuat bung (30-50%) [1]. Ro tuy
dugc coi 1a mot bién ching thuong gip va nghiém trong
nhit sau phau thuat cit khéi ta trang - dau tuy. Bién chung
thuong gay nhitng hiu qua ning né, ting thoi gian nim
vién ciing nhu chi phi diéu tri. C6 nhiéu nguy co dan dén ro
miéng ndi tuy tiéu hoa, gdm: dic diém cua tuy (cu trac nhu
md tuy, kich thude éng tuy), yéu t& ngudi bénh (tudi, gioi
tinh, tinh trang tic mat trudc phau thuat) va cac yéu td trong
phau thuat (thoi gian phau thuat, luong mau mat, dat stent
éng tuy hoac khong, dac biét 1a k¥ thuat tai 1ap luu thong
tuy - tiéu hod) [1]. Nhiéu nim qua, cac bac sy phau thuat
da thir nghiém nhiéu phuong phap khac nhau ciing nhu cai
bién cac ky thuat tai 1ap luu thong dé tim ra phwong an phiu
thuat t6i wu, nhu k¥ thuat ndi tuy - rudt véi miii khau chir

*Tac gia lién hé: Email: nguyenthanhkhiemvd@gmail.com
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U thuc hién 1an ddu dugc cai bién theo Fuji (2014) sir dung
1-3 mdi khau chir U va S. Satoi va cs (2019) [2] véi 2 miii
chit U. Pay 1a mot k¥ thuat cai bién theo hudng don gian
hod, duoc ching minh la an toan va giam dang ké cac bién
chimng sau phau thuat, déc biét la giam ty 1€ r0 tuy [2]. Cho
den nay, Viét Nam c6 rat it nghién ctru vé ky thudt miéng
ndi Blumgart céi bién theo Satoi. Tai Bénh vién Bach Mai,
ching t6i thuc hién k¥ thudt nay dé 1ap lai luu thong tuy
sau md cat khoi ta trang dau tuy va budce dau cho thay két
qua tot. Nghién ctru ndy nham muc dich danh gia két qua
cua miéng noi tuy - hong trang kiéu Blumgart theo Satoi cai
bién va nhan xét mot s6 yéu t6 lién quan dén bién ching ro
tuy cua k¥ thuat nay.

2. Dol tuong va phuong phap nghién ciiu
2.1. Péi twong

_ Bao gbm toan bo BN duoc phﬁl{ thuat cat khoi ta trang
dau tuy véi miéng noi tuy - rudt kieu Blumgart theo Satoi
cai bién tai Bénh vién Bach Mai tur thang 10/2020 dén
thang 4/2023.
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Bach Mai Hospital
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Abstract:

Objectives: This study aims to research on the
safety and effectiveness of the modified Blumgart
pancreaticojejunostomy anastomosis by Satoi in Bach
Mai Hospital. Research subjects: Seventy-three patients
underwent modified Blumgart pancreaticojejunostomy
anastomosis by Satoi after pancreaticoduodenectomy
at Gastrointestinal and Hepato-Biliary-Pancreatic
Surgery Department, Bach Mai Hospital between
October 2020 and April 2023. Method: Cross-sectional
study combining retrospective and prospective studies.
The Blumgart anastomosis was modified to simplify
with 2 U-shaped sutures. Results: The average age of
the study subjects was 58.49+12.69 years; the age group
over 60 accounted for over 50%; the male/female ratio
was ~1. The number of patients with complications
was 22/73; the total number of complications was 33,
including 3 grade-III-or-above complications, according
to Clavien-Dindo: 1 case had complications of grade C
pancreatic fistula causing late hemorrhage, from the
common hepatic artery wall, needs re-surgery, 1 case
needs hemostasis under intervention radiology, 1 case
needs to be drained under ultrasound guidance, and
no patient deaths. Conclusion: The modified Blumgart
pancreaticojejunostomy by Satoi is a safe and effective
technique.

Keywords: complication, modified Blumgart
pancreaticojejunostomy anastomosis, pancreatic fistula,
pancreatic-intestinal junction.

Classification number: 3.2
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Tiéu chuén lya chon: Puoc phau thuat cat khoi ta trang
dau tuy véi cac chi dinh khac nhau (u bong Vater, u dau tuy,
u phf‘?ln thép 6ng mat chd, viém tuy man, u nht nhﬁy noi 6ng
tuy...); dugc thuc hién miéng ndi tuy - ruot kiéu Blumgart
theo Satoi cai bién; hod so bénh an ¢ du cac thong tin can
thiét cho nghién ctru.

Tiéu chué”in loai trir: BN cat khéi ta tuy véi miéng ndi
Blumgart ¢6 dién hodc cai bién theo phwong phap khéc.

2.2. Phwong phdp nghién ciru

Thiét ké nghién ciru: Mo ta cit ngang bao gdm hoi ctru
va tién cuiru.

Chon mau: Toan bo.

2.3. Quy trinh ky thudt

Céc budc tién hanh:

- Cit khéi ddu tuy - ta trang: Puoc tién hanh theo cac
bude ky thuat cua phau thuat Whipple, BN ¢ thé khong
duoc nao vét hach & cac mire dd khac nhau, cit cac tang
khéc hodc cit tao hinh mach mau kém theo (hinh 1).

Hinh 1. Ky thuat 1ap lai lwu thong miéng ndi tuy - hong trang theo
Satoi. Ngudn: T4c gia.

- Chuén bj mém tuy: Sau khi cit eo tuy, lam sach dién
cat bang gac, cdm mdau bang dao dién hodc khiu cam mau,
xac dinh Ong tuy, di dong mom tuy voi chicu dai it nhat 2
cm.

- Khau 2 mili chit U bang chi Prolene 2 dau kim 3/0 hodc
4/0 qua hét tiét dién ciia mém tuy va mat thanh mac mat sau
cua quai rudt, cich mom tuy khoang dién cit tuy 0,5 cm,
2 miii ¢ phia trén va phia dudi tuy, cach nhau boi 6ng tuy
chinh, c¢6 dat sonde s6 6-10 Fr trong long 6ng tuy dé tranh
khau vao 6ng tuy chinh.

- M6 rudt twong dwong véi kich thude dng tuy chinh,
khau dng tuy vé6i rudt bang cac miii Monosyl 5/0, co thé dat
stent qua dng tuy hodc khong.

- Tiép tuc khau 2 dau kim cta mdi soi chi v&i mit trude
cua quai rudt.
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- Budc chi sao cho bo tu do cua quai rudt ép vao toan bo
mom tuy.

2.4. Cdc chi tiéu nghién ciru

Dic diém BN: dic diém chung ciia ngudi bénh (tudi, gidi
tinh, BMI, tién sir, triéu ching 1am sang, can lam sang, mo
bénh hoc); dac diém k¥ thuat (dan luu trude phau thuat, phau
thuat cat khoi ta tuy, dac diém nhu mé tuy, kich thudc 6 ong tuy,
thoi glan phiu thuat, cit va tao hinh mach mau, truyen mau
trong phau thuat); cac bién ching (chay mau sau phau thuat,
ap xe ton du, 0 dudng chap, ro miéng ndi da day, o tuy) va
cac yéu t6 lién quan dén bién chung ro tuy sau phiu thuat.

Bién chimg sau phau thuat bao gom bién ching tai chd va
toan than. Bién ching sau phau thuat dugc dinh nghia va phan
do theo Clavien-Dindo [3], trong do: do I bao gém bét ky su
bat thudng nao trong qua trinh hau phau ma khong can thay doi
khang sinh hodc phau thudt lai; do II: can thiét phai dwoc diéu
tri cac thube khac ngoai nhimg thudc duoc sir dung trong bién
ching d6 I, can truyén méau va nudi dudng duong toan than; do
[IIa: can thi¢p khong can gdy mé toan than, IIIb: can thi¢p can
phéi gdy mé toan than; do IV: bién chimg c6 de doa tinh mang;
d6 IVa: mot tang bi rdi loan chirc ning (can loc mau); do IVb:
suy da tang; do V: tir vong. Bién chimg tir 6 1II tro 1én dugc
xem 1a bién chimg ning. Phan chia kich thudc ong tuy [4], ro
tuy dugc dinh nghia va phan d¢ theo Hiép hdi Nghién cuu Phau
thuat Tuy (International Study Group of Pancreatic Surgery -
ISGPS 2016) [5], trong do, do A (theo dinh nghia trudce): ro
vé sinh hod, khong c6 triéu chimg 1am sang; d B: 1o d6 A kéo
dai >3 tudn, phai dat thém dan luu 6 dich qua da hodc néi soi,
can thiép mach do chdy mau, nhiém khuén dich ro nhung chua
suy chic ning tang; do C: 10 tuy phai mé lai, suy chirc ning co
quan, 1o dan dén tir vong. Ro dudng chip [6], cham luu thong da
day (Delayed gastric emptying - DGE) [7] va xuét huyét sau
phau thuat cit tuy (Post pancreaticoduodenectomy hemorrhage
- PPH) [8] dugc dinh nghia va phan d¢ theo tiéu chudn cua
ISGPS. Ro mat dugc dinh nghia 1a dich mat chay qua dan luu
vao ngay thirc 3 sau phiu thudt, hodc phat hién trén chan doan
hinh anh, dwoc phan do theo Hiép hoi Nghién ctru Phau thuat
Gan (International Study Group of Liver Surgery - ISGLS) [9].
Nhi&m khudn vét mé dugc dinh nghia 1a tinh trang chay mu tir
vét thuong can phai tui rira hodc phau thuat lai [10]. Ty 18 tir
vong sau phau thuat dugc xac dinh 1a tr vong trong vong 30
ngay sau phau thuat hoic trong thoi glan nam vién néu dai hon.
Truong hop BN ning, ngudi nha xin vé dugc xem nhu mot
truong hop tr vong.

2.5. Xur Iy s6 liéu
i Sb liéu duge xur 1y theo thuét toan thong ké str dung phan
meém thong ké y hoc SPSS 20.0.
2.6. Dao dirc nghién ciru

S6 liéu dugc thu thap trung thuc, khach quan. Cac sd
liéu dugc ma hoa va bao mat, thong tin ¢4 nhan ctiia nguoi
bénh duogc gitt kin.
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3. Két qua

Nghién ctru cua chung t6i dugc thyc hién trén 73 BN,
qua phan tich cac tac gia thu dugc mot s6 két qua dudi day.

3.1. Dac diém chung ciia bénh nhéan nghién ciru

Bang 1. Dic diém chung ctia BN.

Tubi (nim) 58,49+12,69 (12-83)
Gio6i (nam/ntr) 39/34

n=73 Ty 18 (%)
BMI (kg/m?)
<18 8 10,96
18-23 48 65,75
>23 17 23,29
Tién sir tang huyét ap (n, %) 39 53,42
Tién sir dai thao duong (n, %) 40 54,79
Tri¢u chirng n %
Pau thuong vi 43 58,90
Dau ha suon phai 14 19,17
Budn nén/non 8 10,95
Chan in/diy bung 17 23,28
Gay sut can 27 36,98
So thay u 2 2,73
Vang da 43 58,90
Albumin mau (g/l) n %
<35 24 32,88
>35 49 67,12
PT (%) n %
<70% 63 86,30
>70% 10 13,70
Nong dd huyét sic t6 (g/1) n %
<120 24 32,87
>120 42 57,53
Két qua md bénh hoc n=73 %
Nhom ung thw
Ung thu tuy 30 41,10
Ung thu bong Vater 19 26,02
Ung thur phén thép éng mat chu 11 15,07
GIST ta trang 3 4,11
U déac gia nht ung thu hoa 3 4,11
Nhom khong ung thuw
U dac gia nhu 2 2,74
Viém tyy man 4 5,48
Cystadenoma 1 1,37
U tuy noi tiét 0 0
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Két qua bang 1 cho thay, BN ung thu tuy chiém chi yéu
trong nghién ctru (41,10%), hau hét BN dén vién da c6 triéu
chirng vang da (58,90%).

3.2. Pdc diém ky thugt
Bang 2. Dic diém k§ thuat.

Dic diém n=73 Ty 18 %
Dan luu mat truée phau thuat 10 13,70
PhAu thudt cit khéi ta tuy

Nao vét hach tiéu chuin 45 61,64
Nao vét hach mo réng 18 24,66
Pat stent éng tuy 69 94,52
Dic diém nhu mé tuy

Mém 40 54,79
Xo 33 4521
Kich thudc dng tuy

<3 mm 40 54,79
>3 mm 33 45,21
Thoi gian phiu thuat

<300 phut 48 65,75
>300 phiit 25 34,25
Cit va tao hinh mach méau 8 10,96
Truyén méu trong phiu thuat 10 13,70

Két qua bang 2 cho thay, 13,70% BN phai truyén mau
trong phau thuat, tuong ung vaoi 10,96% BN can phai cat va
tao hinh mach mau.

3.3. Bién chirng ciia phau thudt
Bang 3. Céc bién chirng phau thuat.

Bién chirng SO BN-Ty18(%)  Cin can thiép
S6 BN c6 bién chitng 22(30,14) 3%
Chay mau sau phiu thuét 6 (8,22) 2%
Ap xe ton du 3(4,11) 0
Nhiém khuin vét md 11 (15,07) 0
Ro dudng chip 3(4,11) 0
Ro miéng nbi da day 1(1,37) 0
RO tuy

Do B 7(9,59) 0
Do C 2(2,74) 2%
Phiin d bién chirng theo Clavien-Dindo

Po 1 17 (23,29)

Do I 13 (17,81) 0
D6 Illa 2(2,74) 2%
D 11Ib 1(1,37) 1*
Tir vong sau phau thugt 0 0

*: 2 trwdng hop ¢6 ro tuy do C, c¢d chady mau thir phat sau ro tuy. 1 BN
chay tr ddng mach vj ta trang dwoc didu tri bang nit mach, 1 BN chay tir
dong mach gan chung dwoc md lai cAm mau.
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Két qua bang 3 cho thay, ty 1& ro tuy chiém 12,33%,
bién chtng ning (46 111 tro 1én) theo Clavien-Dindo chiém
4,11%.

3.4. Cdc yéu té lién quan dén bién chirng ro tuy sau
phéu thugt

Bang 4. Cac yéu tb lién quan dén bién chivrng ro tuy sau phau thuat.

) Don bién

Pac diem
95% CI P

Tudi (>60) 0,239-3,96 0,969
Gi6i (nam) 0,432-8,172 0,4
BMI (>23) 0,396-8,061 0,451
Tién str ting huyét 4p 0,122-2315 04
Tién str d4i thao duong 0,015-1,058 0,056
ALB (<35 g/dl) 0,528-38,168 0,169
PT (<70%) 0,085-6,86 0,81
Nong d6 Hb (<120 g/1) 0,022-1,579 0,123
Dén luu mét trude phau thuat 0,088-2,841 0,434
fgfgoﬁfypgééﬁ :ﬁsé\rfgt hach (nao vét hach m¢ 1151-20.883 0,031
Dit stent dng tuy 0,235-27,466 0,442
Bénh 1y ung thu biéu mé tuyén 0,948
Cit va tao hinh mach méau 0,702
Thoi gian phiu thut (>300 phit) 1,696-47,195 0,009
Truyén méu trong md 1,695-47,195 0,01
Dic diém nhu mé tuy (mém) 0,395-6,547  0,5079
Kich thuéc éng tuy (>3 mm) 0,237-3,931 0,961

Két qua bang 4 cho théy, thoi gian phau thuat kéo dai
(>300 phut), phau thuat cat kh01 ta tuy ¢6 nao vét hach mo
rong va truyén méau trong md 1 cac yéu t6 co lién quan dén
bién chung 10 miéng noi tuy - rudt.

4. Ban luan

Tubi trung binh trong nghién ctru cua ching toi 1a 58,49
(12-83). Két qua nay thap hon so voi trong nghién ciru cua
G.V. Aranha va cs (2006) [11] v6i tudi trung binh 1a 68 (21-
90). Ty 18 nit chiém 46,58%, twong tw véi nghién ciru ctia
S.K. Kamarajah (2018) [12] 1a 47,3%. Tri€u chung lam
sang hay gip nhét trong nhom ddi twong nghién ctru nay 1a
dau bung va vang da, pht hop véi dic diém tén thwong chit
yéu nam ¢ dau tuy.

S6 BN c6 bién ching trong nghién ciru ciia ching toi
1a 22/73 (30,14%), tong s6 bién chimg la 33, trong d6 chu
yéu 1a d6 I dén d6 Illa, c¢6 1 truong hop c6 bién chimg duoc
phan loai dg I1Ib theo phan d¢ Clavien-Dindo, 1 truong hop
10 tuy d6 C gy chay mau mudn do ton thuong thanh dong
mach gan chung phai md lai, 1 truong hop chay mau do
t6n thwong mach vi ta trang phai cam mau dudi huéng dan
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ctia chan doan hinh anh, 1 truong hop ap xe ton du dudi
gan phai dit dan luu dudi huéng dan cia siéu 4m va khong
¢6 trudng hop nao tir vong. Ty 1¢ bién chimg trong nghién
clru ciia chung t6i thdp hon nghién ctru cia S. Satoi va cs
(2019) [2] vé miéng nbi tuy - rudt theo kiéu Kakita cai bién
va Blumgart cai bién, ty 1& nguoi bénh bién ching twong
g 14 54 va 47%. Ty 1& bién chimg nang (tir do III trd 1én)
theo Clavien-Dindo trong nghién ctru ctia chung toi (4,11%)
cling thdp hon so v&i két qua cua S. Satoi va cs (2019) [2]
(20% véi kiéu Kakita cai bién va 26% véi kiéu Blumgart
cai bién). V& bién chimg ro tuy do B trd 1én, nghién ciru cia
chung t6i cho ty 1& 12,33% thap hon phuong phap Kakita
cai bién (12,33 véi 19,53%), nhung cao hon so voi phuong
phap Blumgart cai bién (12,33 véi 10,16%) trong nghién
ctru cua S. Satoi va cs (2019) [2], tuy nhién ty 1€ chay mau
cling nhu ty 1€ can md lai hodc can can thi€p cao hon so voi
ca 2 phuong phdp (chay mau: 6,85, 0,7 va 1,69%; mb lai
hoic can thiép: 5.4, 1,6 va 0,9%). Diéu nay co thé giai thich
1a do trong nghién ctru cia chung toi phan 16n BN ¢6 tén
thuong 4c tinh, tinh trang dinh dudng kém hon ciing nhu
khi phau thuat can mé rong ton thuong hon. Két qua twong
duong voi nghién curu cta S. Satoi va cs (2019) [2] theo 2
phuong phap Kakita va Blumgart 1a 2,3 va 1,7%.

Trong nghién ctru ciia chiing t6i ¢6 6 BN ¢6 bién chimg
chay mau, trong d6 2 BN bién ching chay mau muodn do
10 tuy, chi ¢6 1 BN phai mé lai dé cAm mau. Két qua cua
chl'mg toi khong ghi nhan truong hop nao chay mau miéng
ndi tuy - rudt. Cac nghién ctru trong va ngoal nudc gan nhu
khong dé cap dén chay mau cac miéng nbi tuy - rudt kiéu
Blumgart. Nghién cttu ciia D. Luu va cs (2020) [13] trén 34
BN lam miéng ndi tuy - da day trén BN cit khdi ta trang dau
tuy cho rang ty 1& chiay mau miéng ndi la 5,9%. Nghién ciru
ctia T.A. Pham (2013) [14] trén 60 BN da cit khéi ta trang
dau tuy v6i miéng ndi tuy - da day cho rang, ty 1& chay mau
miéng ndi tuy - da day 1a 6,7%. Cac nghién ctru cho théy,
miéng nbi Blumgart rat an toan trén khia canh chay mau
miéng ndi sau mo. V& cac yéu t6 lién quan dén ro miéng
nbi tuy - ruot, trong nghién ctru cua chung t6i khi phén tich
don bién cho thay, 3 yéu t6 c6 anh huong dén bién chimg
nay bao gdm truyén mau trong mé (13,69%, p=0,01), nao
vét hach mé& rong (24,65, p=0,031) va thoi gian phau thuat
>300 (34,25%, p=0,009). Phan tich ciing cho thiy, cac yéu
t6 nhu tudi, gidi tinh, BMI, duong kinh éng tuy, mat do nhu
mo tuy, dac diém mo bénh hoc, cit va tao hinh mach mau
trong nghién ciru khong lién quan dén tinh trang ro miéng
ndi tuy - rudt sau phiu thut. Két qua cua ching t6i twong
tu voi nghién cuou cta R.Yoshioka va cs (2010) [15] trén
100 BN di duoc phau thuét cit khdi ta tuy tir thang 5/2001
dén thang 1/2009 cho thay, nao vét hach md rong 13 yéu to
gdy tinh trang ro tuy sau phau thuat (p=0,008; OR 4.773;

KHOA
&CONGHI\?GCI:-IE

66(2) 2.2024

95% CI 1.504-15.145). Nghién ctru cit ngang trén 201
BN ctia Y.T. Li va cs (2019) [16] cho théy, cac yéu tb tudi
(54,54, p=0,584), gidi tinh (41/49, p=0,172), dai thao duong
(19,9%; p=0,652), tuy mém (16,4%, p=0,958), dic diém mo
bénh hoc, bénh tim mach (24,9%, p=0,269) 1a nhiing yéu t6
khong lién quan dén ro tuy, tuy nhién thoi gian phiu thuat
>300 phit (p=0,028) 1a yéu t6 anh huong dén ro miéng ndi
tuy - rudt. M. Ates va cs (2020) [17] ciing cho rang, truyén
méu trong phiu thuat 1a mot bién doc lap gdy nguy co 1o tuy,
¢6 su khac biét vé ty 18 rd miéng ndi tuy - rudt gitra 2 nhom
truyén mau va khong truyén mau (p=0,003). Tuy nhién, mot
phan tich tong quan & 27 nghién ctru véi 24.740 BN ctia B.
Zhang va cs (2022) [1] cho théy, cac yéu t& nhu gi6i tinh,
BMI, duong kinh dng tuy, dic diém mé bénh hoc, truyén
méu trong mo, cit mach, hoa xa tri tién phiu 1a nhimng yéu
t6 nguy co lién quan dén tinh trang ro tuy sau phau thuét cat
khoi ta trang va dau tuy. Nghién ciru ctia A.E. Nakeeb va cs
(2013) [18] trén 471 BN cit khdi ta tuy ciing cho thay, ng
tuy khong gidn, nhu mé tuy mém con 1a yéu té nguy co cia
ro tuy nang mac do B va C. Trén thuc té 1am sang, chung
t6i ciing nhan thiy dng tuy khong gidn va nhu mé tuy mém
gay ra nhitng khé khan khi 1am miéng néi, cac mii khau dé
gy chay mau va xé nhu mo, ddy co thé 1a cc yéu td gy ro
miéng ndi tuy - rudt sau md, tuy nhién co thé ¢& mau chua
da 16n dé ching minh dugc.

5. Két luan

Qua nghién ctru 73 trudong hop duoc phau thuét ndi tuy
- rudt kiéu Blumgart theo Satoi cai bién tai Bénh vién Bach
Mai c6 thé théy, day 1a mot ki thuat kha thi va an toan.
Mleng nbi ¢6 thé dugc ap dung rong ra1 trong phau thuat cét
khéi ta trang dau tuy. Tuy vay, van can nhitng nghién ciru
d6i chimg dé danh gia hiéu qua cua k¥ thuat nay so voi cac
ky thuat khac.
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XAy dung md hinh danh gia con ting huyét ap
trén chuot nhat
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Tom tit:

Ting huyét 4p 1a nguyén nhan chii yéu giy dot quy va cac bién chirng tim mach. Vige xdy dung mé hinh danh gia
con ting huyét ap cho phép thir nhanh tic dong ciia cac thude ha huyét ap, dap tng nhu ciu nghién ctru va phat
trién cac mé hinh dwoc Iy man tinh. M6 hinh ting huyét ap dwoc tién hanh bing cich tiém phiic mac xylometazoline
& cac lidu khac nhau va atropine tiém duéi da véi liéu 0,4 mg/kg. Nghién ctru sit dung may do huyét ap dudi chudt
CODA high throughput dé xac dinh mé hinh phut hop. Két qua cho thiy, huyét 4p tim thu >130 mmHg lién tuc trén
15 chu ky trong vong 20 phut. Tac dong ha huyét ap dwoc tim thiy khi cho udng cac thudc nifedipine (6 mg/kg),
losartan (100 mg/kg), captopril (100 mg/kg). Tuy nhién, chwa tim thay tic dong ha huyét ap cia thudc bisoprolol &
liéu 50 mg/kg. M6 hinh nay c6 thé dwoc ap dung dé sang loc va danh gia hiéu qua diéu tri ciia cac thude ha huyét ap.

Tur khod: atropine, captopril, losartan, nifedipine, ting huyét ap, xylometazoline.

Chi s6 phén loai: 3.4

1. Dét van dé

Tang huyét ap duoc biét dén véi tinh trang ap lyc mach
mau ting cao, dai dang, duoc To chirc Y té thé gioi (WHO)
danh gia 1a mot van nan stc khoe toan cau. Bén canh do,
cac ddu hiéu tang huyét 4p xudt hién con 1a mot canh bao
nghiém trong cho viéc can thay d6i 16i song va can thiép y té
[1]. Bi kém véi ting huyét ap 12 bién ching trén cac co quan
dich, trong do, cac bién chung vé than kinh va tim mach
dé lai nhitng hau qua hét suc nang né, tham chi dan dén tu
vong. Ngay nay, v6i sy phat trién trong thir nghiém tién 1am
sang, da c6 nhiéu md hinh ting huyét ap duoc xay dyng mé
phong trén dong vat [2, 3] nham dap Gng nhu cau vé thir
nghiém cac thudc mai, tao tién dé cho su phat trién nhitng
thudc diéu tri hiéu qua va an toan hon. Tuy nhién, cac mo
hinh ting huyét 4p man tinh thudng c6 thoi gian nghién ciru
kéo dai, nén viéc xdy dung mo hinh danh gia con ting huyét
ap 1a can thiét nhim cho phép thir nhanh tac dong ha huyét
ap cua cac thude mai, giup sang loc cac thude diéu trj ting
huyét ap trude khi tién hanh thir nghiém trén cac mé hinh
tang huyét ap man tinh. Vi vy, nghién ciru duoc tién hanh
v6i muc tiéu xay dung mé hinh danh gia con ting huyét ap
trén chudt nhit, ung dung trong sang loc cac dugc chét ¢o
tac dung diéu tri ting huyét ap.

*Tac gia lién h¢: Email: vanviendoan@lhu.edu.vn
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2. Doi tugng va phuong phap nghién ciiu
2.1. Dong vit thir nghiém

Chudt nhit tring duc ching Swiss albino duoc cung cap
boi Vién Vic xin va Sinh pham Y t&, 6-8 tuan tudi c6 trong
luong trung binh 20-25 g. Chudt khde manh, khong di tat,
dugc nudi dn dinh & nhiét d6 20-27°C, d6 am khong qua 70%
dén khi dat can nang 30-35 g s€ dugc dua vao thu nghiém.
Chudt dugc phan b vao cac 16 khac nhau véi s lugng trung
binh 6 chudt mdi 16, duge cho dn va uéng nudc déy du.

2.2. Hod chit va thuéc thir nghi¢m

Xylometazoline hydrochlorid 0,1% (Otrivin-Novartis),
s6 dang ky VN-15561-12; atropine sulfat (Vemedim GMP),
s6 ding ky CT-180; losartan (Losartan STADA 50 mg), s0
dang ky VD-20373-13; Bisoprolol (Bisoprolol STADA 5
mg), s6 dang ky VD-23337-15; captopril (Captopril STADA
25 mg), sé ding ky VD-22668-15; nifedipine (Nifedipine
T20 STADA retard), s6 ding ky VD-24568-16.

2.3. Phwong phadp thir nghiém
2.3.1. Thiét bi va théng s6

May do huyét ap CODA high-throughput, model: 21088
do Kent Scientific (My) san Xudt va phén mém CODA 4.1
dé thu thap cac chi sd: huyét ap tam truong, huyét ap tam
thu, huyét 4p trung binh, nhip tim, thé tich mau, luu lugng
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Abstract:

High blood pressure is a major cause of stroke and
cardiovascular complications. The development of a
hypertensive crisis model allows rapid testing of the
effects of antihypertensive drugs, meeting the need for
research and development of chronic pharmacological
models. A model of acute hypertension was induced by
intraperitoneal injections of xylometazoline at different
doses and subcutaneous injections of atropine at a dose of
0.4 mg/kg. This study applied the CODA high-throughput
hypertensive machine to determine a suitable model. The
results of injecting xylometazoline at a dose of 1 mg/
kg (IP) and atropine (0.4 mg/kg) (SC) showed induced
hypertension with systolic >130 mmHg constantly with
15 circles in 20 minutes. The hypotensive effect was found
when oral administration of nifedipine (6 mg/kg), losartan
(100 mg/kg), and captopril (100 mg/kg). However, the
hypotensive effect of bisoprolol was not found at a
dose of 50 mg/kg. This mouse model can be applied for
further screening and evaluating the therapeutic effect of
hypotensive drugs.

Keywords: atropine, captopril, hypertension, losartan,
nifedipine, xylometazoline.

Classification number: 3.4
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mau & dudi chudt vai 15 chu ky do trong 20 phut, gitra 2 chu
ky chudt dugce thu gian 1 phat.

Quy trinh do: Khoi dong may do huyét ap va dé on dinh
trong 15 pht, cai dat chuong trinh CODA 4.1 v6i 15 chu ky
do, mdi chu ky cach nhau 1 phut, cho chudt vao dng cb dinh,
dat trén ban u 4m, gén vao duoi chudt theo thir tu O-cuff,
VPR-cuff va tién hanh do. Huyét ap dudi chudt dugc xac
dinh dga vao ap lyc cia mau ¢ dong mach dudi tac dong
1én bong cao su trong VPR-cuff va dugc ghi nhan thong qua
cam bién & than may (hinh 1).

Hinh 1. C6 dinh va do huyét ap trén chudt nhat.

2.3.2. Khao sdt huyét ap sinh Iy

Khao sat huyét ap sinh 1y ciia 504 chudt thir nghiém.
Két qua khao sat chi sb tim mach sinh 1y s& duoc st dung
dé chon ngudng tang huyét 4p trén chudt va cho céac thir
nghiém tiép theo.

2.3.3. Khdo sdt tac dong tang huyét dp véi xylometazoline
va atropine

Chudt c6 huyét ap tam thu 6n dinh 100-120 mmHg dwoc
chon dé dwa vao thur nghiém va phan thanh 4 16, mdi 16 6
chuét. Chudt dugc gay ting huyét ap voi atropine 0,4 mg/kg
[4] tiém dudi da két hop tiém phiic md xylometazoline véi
cac 1idu 0,5, 1 va 1,5 mg/kg, thé tich tiém 0,1 ml/10 g. Sau
d6 tién hanh do chi sb tim mach.

2.3.4. Banh gid tdc dong diéu tri tang huyét dp cia cdc
thude déi chirng

Chuot c6 huyét ap tam thu 6n dinh 100-120 mmHg dwoc
chon dé dua vao thu nghiém va phan thanh 6 16, mdi 16 6
chuot. Chudt dugc cho udng cac thude ddi chimg nifedipine
6 mg/kg, captopril 100 mg/kg, losartan 100 mg/kg trude 30
pht, bisoprolol 50 mg/kg truée 120 phit, sau d6 gay tang
huyét ap véi atropine 0,4 mg/kg tiém dudi da két hop tiém
phiic mé xylometazoline 1 mg/kg, thé tich cho udng va tiém
0,1 ml/10 g. Sau do tién hanh do céac chi sé tim mach.

2.4. Phén tich két qud va thong ké

Céc s liéu duoc trinh bay & dang s trung binh+SD (sai
s6 chuan) va so sanh sy khéac biét bang phép kiém Mann-
Whitney v6i phan mém Minitab, sy khac biét co y nghia
khi p<0,05.
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Hinh 2. Phan b6 chi s6 tim mach sinh ly. HATT: huyét ap tam thu, HATTr: huyét ap tam truong.

3. Két qua

3.1. Khdo sdt huyét ap sinh ly

Két qua khao sat phan b huyét ap sinh 1y trén 504 chudt

cho théy, huyét ap tam thu, huyét ap tim truong va nhip tim
lan lugt 1a 100-130 mmHg (83%), 70-100 mmHg (73%),

400-600 nhip/phit (67%) (hinh 2).

Bang 1. Két qua chi sb tim mach sinh Iy trung binh.

Huyét 4p tAm thu Huyét 4p tam trwong Nhip tim
(mmHg) (mmHg) (nhip/phut)
109+14 83+15 463+121

Két qua bang 1 cho thay, huyét ap tim thu trung binh 1a

109+14 mmHg, huyét ap tim truong trung binh la 83+15
mmHg, nhip tim 463+121 nhip/phat. Nhu vay, chi sé huyét
ap tam thu sinh 1y trén chudt nhit tring thip hon khoang 10

mmHg so v6i trén nguoi (120 mmHg), huyét ap tim truong

tuong tu trén ngudi (80 mmHg) va nhip tim cao gip 4-5 lan

so v&i nguoi (60-100 nhip/phut) [1].

3.2. Khdo sat tac dong tang huyét ap voi xylometazoline

va atropine

Do thi ¢ su phan tﬁng 0 1ét gitta 4 16 thu, nam & cén
trén voi huyét ap tAm thu cao nhat 12 16 xylo 1 + atropine va

can dudi 1a 16 xylo 1,5 + atropine (hinh 3).

O 16 xylo 0,5 + atropine, huyét 4p tdm thu nim trong
khoang 112-128 mmHg va bat ddu ting trén 120 mmH tir
chu ky 2, nhung khong lién tuc ¢ chu ky 4 va sau d6 giam
dan déu tir chu ky 7.

O 16 xylo 1 + atropine, huyét ap tdm thu nam trong
khoang 131-148 mmHg va bét dau tang trén 130 mmHg tir
chuky 1. Sau d6, giam dan déu tir chu ky 10 va ¢6 15/15 chu
ky dat huyét ap tam thu >130 mmHg.

0 16 xylo 1,5 + atropine, huyét 4p tdm thu giao dong
manh va nam trong khoang 60-91 mmHg, bat dau giam
dudi 100 mmHg tir chu ky 1.

mmHg
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160 mmHg HATTr
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140 I\X\X/‘/\H—“/‘/I\‘/x/\ "
130 _ P =
120= T E I_,_: - - 9 |~ ::==*I'I III
110 S e b o 6 O o o b o o o o Te—F o %
100
70
90
80
70 50
60
50 .30
1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 Chuky 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Chuky
—@— chirng xylo 0,5+atropin —@— chirng xylo 0,5+atropin
—a&— xylo 1+atropin —@— xylo 1,5+atropin —a— xylo 1+atropin —&— xylo 1,5+atropin

Hinh 3. Chi s6 huyét ap trong 15 chu ky khao sat tac dong tang huyét ap véi xylometazoline va atropine.
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¢ dong tang huyét ap véi xylometazoline va atropine.

Chi s6 sinh Iy

Chi s trung binh 15 chu ky do

AL HATT HATTr Nhip tim HATT HATTr Nhip tim
(mmHg) (mmHg) (nhip/phiit) (mmHg) (mmHg) (nhip/phiit)
Chung 104,84+7,41 76,58+10,42 478,38+72,93 108,13+1,29 83,66+2,07 474,354+23,20
Lo xylo 0,5 + atropine 111,01£2,00 87,45+2,47 452,96+34,41 119,83+3,46** 90,15+3,79** 422,62+63,97
Lo xylo | + atropine 105,74+6,22 80,76+5,43 425,61+57,47 140,34+5,58** 106,96+6,23** 441,34+40,94
L6 xylo 1,5 + atropine 106,90+3,98 80,76+3,87 544,34+51,20 76,26+13,87** 55,13+9,20%* 52,41+60,73

**: p<0,01: khac biét c6 y nghia thdng ké so véi 16 chirng. HATT: huyét ap tam thu, HATTr: huyét 4p tam truong.

Két qua bang 2 cho thay, trong thir nghiém, chi s6 huyét
ap tam thu trung binh 16n nhét trong 15 chu ky do dwoc ghi
nhén ¢ 16 xylo 1 + atropine, ngugc lai cac chi s6 tim mach
thap nhit duoc quan sat thdy & 16 xylo 1,5 + atropine. O 16
xylo 1,5 + atropine nhén thiy c6 sy giam manh trén ca 3 chi
s, trong d6 chi s6 huyét ap tam thu va huyét ap tim truong
trung binh giam so véi 16 chimg 1n lugt 1a 31,87 va 28,53
mmHg, dong thoi nhip tim trung binh giam hon 9 14n so voi

16 chiing va 8 1an so véi cac 16 con lai.

3.3. Huyét dp sau khi dwoc diéu tri bang thuoc doi

chirng

Két qua thir nghiém cho thay, ¢ 16 nife, huyét ap tam thu
giao dong manh trong khoang 92-124 mmHg, trong d6 giao
dong 16n nhéat duoc quan sat thay & chu ky 3 ¢ huyét ap
tam thu la 124 mmHg, huyét ap tdm thu <120 mmHg chiém
14/15 chu ky con lai (hinh 4).

O 16 capto, huyét ap tam thu >120 mmHg quan sat thay
& chu ky 3-5, huyét ap tam thu <120 mmHg 1a cac chu ky
con lai chiém 12/15 chu ky.

O 16 sartan, huyét 4p tdm thu phan bd khoang 78-115
mmHg va giam manh tir chu ky 1 dén chu ky 5, sau d6 giam
lién tyc dén chu ky 15, huyét 4p tam thu thip nhat ghi nhan &
chu ky 13 1a 78 mmHg.

O 16 biso, huyét ap tdm thu gin nhu khong c6 sy khéac
biét so véi 16 bénh nam trong khoang 130-158 mmHg, trong
d6 cac chu ky c¢6 huyét ap tim thu >120 mmHg chiém 15/15
chu ky va khong c6 chu ky nao ¢6 huyét ap tim thu <120.

Két qua bang 3 cho thdy, ¢ 16 nife, capto va sartan ca
huyét 4p tim thu va huyét 4p tAm trwong trung binh déu
giam dang ké so v6i 16 bénh, huyét ap tim thu trung binh
trén 15 chu ky giam lan luot 12 41,25, 37,36 va 53,73 mmHg

s0 v6i 16 bénh va huyét ap tim truong trén 15 chu ky giam

mmHg HATT mmHg HATTr
160 140
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120 3 100
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Hinh 4. Chi s6 huyét ap trong 15 chu ky khao sat tac dong diéu tri véi thubc déi chirng.
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Bang 3. Két qua chi s6 tim mach trung binh trén 15 chu ky trong danh gia tac dong diéu tri tang huyét ap bing thubc déi chirng.

Chi s6 sinh Iy Chi s6 trung binh 15 chu ky do
Nhém HATTr Nhip tim HATT HATTr Nhip tim

HATT (mmHg) (mmHg) (nhip/phiit) (mmHg) (mmHg) (nhip/phut)
L6 chimg 111,84+1,90 87,81+2,26 497,63+17,44 109,09+2,24 86,1242,31 480,91+23,28
L6 bénh 110,68+2,40 86,03+2,96 474,07+40,43 147,98+7,25% 117,61+7,88% 496,70+44,82
Lo nife 108,612,70 85,1542,34 494,34422.75 106,73+8,75%* 80,12+8,82%* 489,89+55,69
L capto 109,24+1,73 84,60+2,16 445,70+29,11 110,62+7,12%* 84,96+7,35%* 408,12+41,95
L6 sartan 108,61+2,82 84,1742,32 486,33+34,55 94,25+11,35%* 67,41412,81%* 254,13+65,16
L6 biso 105,64+3,20 81,48+3,46 487,79+29,70 146,45+9,95% 116,28+8,05% 436,33+30,87

**: p<0,01: khac biét cé y nghiia thdng ké so v&i |6 bénh, #: p<0,01: khac biét cé y nghia théng ké so v&i 16 chirng. HATT: huyét ap tam thu, HATTr: huyét

ap tam trwong.

1an luot 14 37,49, 32,65 va 50,20 mmHg. Dic biét, nhip tim
trén 16 sartan giam rat thip, khoang 50% so véi cac 16 con
lai. Thir nghiém chua tim thiy sy khac biét trén cac chi s6
tim mach gitia 16 biso va 16 bénh.

Hién nay, ¢ Viét Nam cac mo hinh dugc ly vé thir nghiém
tang huyét ap trén chudt dang rit dwoc quan tim. Dé khao
sat tac dong ctia mot thude ha huyét ap, doi hoi phai trai qua
nhiéu qué trinh nghién ctru, do vay viéc xay dung duoc cac
md hinh tang huyét ap trén chudt 1a mot trong nhiing thir
nghiém doéng vai tro quan trong trong sang loc va danh gia
tac dong cua cac thudc trén tim mach. M6 hinh duoc xay
dung dya trén tic dong dugc 1y ciia cac thude gy bénh va
cac thude diéu tri, tir do quan sat sy thay ddi cac chi sb tim
mach trén chudt, dic biét 1a 3 chi sb huyét ap tam thu, huyét
ap tam truong va nhip tim.

Két qua khao sat chi s6 tim mach sinh 1y trén 504 chudt
nhit duc, ching t6i thu dugc huyét 4p tdm thu sinh 1y 1a
10914 mmHg, huyét 4p tim truong sinh Iy 1a 83+15 mmHg
va nhip tim sinh 1y 14 463+121 nhip/phut. Két qua huyét ap
tam thu sinh 1y ¢6 sy trong dong voi mot s6 thir nghiém trén
chudt nhu: H. Duplain va cs (2001) [2] voi huyét ap tam
thu sinh ly 1a 1061 mmHg, P. Wiesel va cs (2001) [5] voi
huyét 4p tim thu sinh Iy 1a 108+5 mmHg, V.T. Nguyen va cs
(2014) [6] v&i huyét ap tam thu sinh Iy 13 114+5,1 mmHg.

Bén canh d6, mot sé nghién ctru ¢6 két qua huyét ap tim
thu sinh 1y khac biét so véi nghién ctru ctia chiing t61 nhu:
S. Rajagopalan va cs (1996) [7] v6i huyét ap tdm thu sinh
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ly 1a 130+2 mmHg, G.C. Silva va cs (2016) [8] v6i huyét
ap tam thu sinh 1y 12844 mmHg, S. Sriramula va cs (2015)
[9] v6i huyét ap tim thu sinh 1y 122+4 mmHg. Vi trong thir
nghiém cia ching t6i, vi tri do huyét ap dugc thuc hién trén
dong mach dudi (ngoai vi) cach xa huyét ap trung tam voi
thiét bi phat hién huyét ap hoat dong trén co ché ap lyc khi,
nén c6 khac biét véi mot sb thiét bi hong ngoai cho ngudng
huyét ap 16n hon.

Chiing t6i nhan thay cac chi sb huyét 4p tam thu sinh
Iy trén chudt thap hon khoang 10 mmHg so véi trén nguoi
(120 mmHg), nhip tim cao gip 4-5 lan so v&i ngudi (60-100
nhip/phiit) va huyét ap tam trwong twong tu trén ngudi (80
mmHg). Theo huéng din diéu tri ting huyét ap cua cac to
chire nhu WHO, Uy ban Lién Qudc gia lan thtr 7 (JNC7) thi
mirc huyét ap tim thu binh thuong 1a <120 mmHg, khi huyét
ap tam thu >140 mmHg (+20 mmHg) thi dugc chan doan
1a tang huyét ap. T d6, chung t6i dwa ra mirc ting huyét ap
trong thir nghiém nay 1a huyét ap tam thu >130 mmHg.

Dong thoi, viéc khao sat tac dong ting huyét ap trén 15
chu ky c6 khoang thoi gian 1a 20 phut, twong ty véi thoi
gian nghién ctru gy ting huyét ap cép tinh trén chudt bang
angiotensin II cua M. Ye va cs (2012) [10] la 20 phut. Vi
vay, ching t6i chon 15 chu ky do lam tiéu chuan thoi gian
khao sat chi sb tim mach cho toan bo thir nghiém.

Trong thir nghiém diéu tri ting huyét ap bang cac thudc
dbi chimg, tac dong ha huyét ap duoc nhan thdy ¢ cac thude
nifedipine, captopril [11], losartan ddy 1a nhing thudc tac

d6ng nhanh ¢ co ché gidn mach, con bisoprolol 1a thudc
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tac dong cham véi co ché giam nhip tim va giam co bop
co tim, nén chua tim thiy tic dong ha huyét ap & liéu
50 mg/kg. Pac biét trén 16 diéu tri béng losartan, nhip tim
giam dang ké, chung t6 ngoai co ché gidn mach ha huyét
ap thi losartan con c6 tac dung lam giam nhip tim. Nhu vay
trong mé hinh con ting huyét 4p v6i xylometazoline c6 vai
trd gay co cac tiéu dong mach két hop vai atropine ngin co
ché bu trir ha nhip tim dd gay ting huyét 4p tim thu >130
mgHg va mo hinh dap mg véi cac thube cé tac dong gidn
mach nhu nifedipine, captopril va losartan.

Viée xay dung duoc md hinh danh gia con ting huyét
ap, tao nén tang cho viéc phat trién cac mo hinh tang huyét
ap khac ¢ Viét Nam, déng thoi tao diéu kién nghién ctlru,
bao ché, danh gid mot cach nhanh chong tac dong ha huyét
ap ddi v6i cac thude c6 ngudn gbe tir duoc liéu va hoa
dugc. Mic du vay, mé hinh van con nhidu han ché nhu: lidu
atropine chua duoc khao sat ¢ cac liéu khac nhau, thoi gian
khéo sat cac chi s6 tim mach con ngén.

Tir két qua nghién ctru cho thdy, mo hinh danh gia con
tang huyét 4p & chudt nhit giy boi xylometazoline két hop
v6i atropine dat mirc huyét ap tdm thu >130 mmHg trén ca
15 chu ky (20 phut) va c6 dap Gmg véi cac thude diéu tri co
co ché gidn mach nhu nifedipine, captopril va losartan. Két
qua nay cho phép mé hinh ting huyét ap cip tinh duoc su
dung dé nghién ctru khao sat thudc diéu tri ting huyét ap &
Viét Nam.

£ a
9. Ket luan

Nghién ctru khao sat duoc chi sé tim mach sinh 1y trén
504 chudt duc voi két qua huyét ap tdm thu 1a 109+14
mmHg, huyét 4p tim truong 1a 83+15 mmHg va nhip tim 1a
463+121 nhip/phut.

Xay dung duoc mo hinh danh gia con ting huyét ap trén
chudt nhit v6i xylometazoline liéu 1 mg/kg (IP) va atropine
lidu 0,4 mg/kg (SC) cho két qua huyét ap tdm thu >130
mmHg lién tuc trén 15 chu ky trong vong 20 phut, phu hop
v6i diéu kién tang huyét ap thuc té dé ung dung khao sat tac
d6ng ha huyét ap cua cac thude diéu tri.

Ching minh dugc tic dong ha huyét 4p cua cac
thudc nifedipine 6 mg/kg, losartan 100 mg/kg, captopril
100 mg/kg trong md hinh d4nh gia con tang huyét ap.
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Ung dung mang collagen tir mang 0i nguoi
lam gia thé nudi cay té bao bam dinh trong kj nghé md

Nguyén Thanh Binh"2 Nguyén Thi Thu Hién', Ngé Thai Minh QuanZ, Duong Phuong Thanh?, Trin Thi Thanh Thuy?,
Nhan Ngoc Hién®, Nguyén Khanh Hoa®, Hoang KC Huong’, Nguyén Tuan Kiét!, Nguyén Minh Can®, Huynh Duy Thao**
'Khoa Y Duoc, Truong Pai hoc Thii Dau Mot, 6 Tr van Vén On, phuwong Phii Hoa, TP Thu Dau Mot, tinh Binh Duong, Viét Nam
Trung tam Nghién ciru Y sinh, Truong Pai hoc Y khoa Pham Ngoc Thach, 2 Dirong Quang Trung, phuong 12, qudn 10, TP Hé Chi Minh, Viét Nam
3Khoa Khoa hoc Co ban - Y hoc Co s6, Truong Pai hoc Y khoa Pham Ngoc Thach, 2 Dwong Quang Trung, phuong 12, qudn 10, TP Ho Chi Minh, Viét Nam
“Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia TP Ho Chi Minh, 227 Nguyé~n Van Cir, phuwong 4, quan 5, TP Ho Chi Minh, Viét Nam
5Vién Phat trién Ung dung, Truong Pai hoc Thii Dau M@t, 6 Tran Vén On, phwong Phit Hoa, TP Thii Dau Mgt, tinh Binh Dwong, Viét Nam
Ngay nhan bai 16/1/2023; ngay chuyén phan bién 18/1/2023; ngay nhan phan bi¢n 13/2/2023; ngay chéip nhén dang 16/2/2023

Tom tit:

Mang i ngudi da dwge sir dung pho bién trong 1am sang dé diéu tri cic loai ton thwong lién quan dén bé mit biéu
md, tai cdu tric biéu md giac mac, chin thwong chinh hinh. Hié¢n tai, mgt khia canh wng dung khac ciia mang di
nguoi dwoc quan tAm rét 16m 1a sir dung 1am gia thé nudi ciy té bao bam dinh in vitro. Trong nghién ciru nay, mang 6i
nguoi duge thu nhan trong diéu kién vé trang tai phong md, dwge xét nghiém am tinh véi HIV, HBV, HCV, VDRL
va xir Iy dé loai b6 16p biéu md, thu nhan mang collagen ding 1am gia thé nudi ciy té bao bam dinh. Mang collagen
dwgc danh gia cAu tric bang phwong phap nhuém mé hoc (H&E), SEM, thir nghiém lam gii thé nudi ciy cic nguyén
bao s¢i ngudi va danh gia sw bam dinh, ting trudng va phat trién ciia té bao bang cac hinh anh mé hoc theo thoi
gian nudi ciy. Cac két qua hinh anh thu nhén truée va sau khi xir Iy cho thiy, mang collagen c6 ciu tric vé bao, vin
duy tri dwge cAu tric ciia 16p mang day. Két qua nudi cdy té bao cho thiy, cic nguyén bao s¢i di bam dinh va phat

trién 6t trén mang collagen nay.

Tir khod: gia thé collagen, gia thé nudi té bao, mang 6i ngwdi, nguyén bao sgi.

Chi sé phén logi: 3.5
1. Mé dau

Mang i nguoi di duoc str dung phd bién trong 1am sang
dé diéu tri ton thuong bé mit biéu mo nhu bong, tai cau tric
bé mit biéu md giac mac, hdi ching Stevens - Johnson,
trong chuyén nganh nha khoa, chin thuong chinh hinh [1-
6]. Tuy nhién thoi gian gan dy, mang i nguoi lai duge xir
ly dé 1am gia thé nudi cdy té bao trong k¥ nghé mé [7, 8].

Gi4 thé dung dé nudi cdy té bao phai thoa man céc tiéu
chi sau. Gia thé can phai hd tro t& bao bam dinh, cam tng
tang sinh va phat trién cta té bao. Ngoai ra, gia thé ciing
hé trg cho té bao ghép tich hop thuan lgi vao md chu [9].
Hién tai, cac loai gia thé duoc st dung phé bién 1a cac loai
polymer tong hop nhu polyglycolic acid (PGA) va poly-
lactic acid (PLLA) hay cac loai polymer ty nhién nhu
collagen, alginate, hydrogel cling dugc st dung rong rai.
Tuy nhién, ca 2 dang polymer nay doi hoi mot qua trinh ché
tao va xir Iy phtrc tap dé ding lam gia thé nuéi cay té bao in
vitro. Ngoai ra, cic loai gia thé nay ciing thiéu 16p mang day
va khong thé tai lap dugc cac “niche” cuia té bao hay vi moi
truong cho sy bam dinh va tang sinh ciia té bao [10].

*Tac gia lién h¢: Email: thaohuynhduy@pnt.edu.vn
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Pé tim mot loai gia thé phu hop cho cac dic tinh trén
thi mang 6i nguoi 1a mot "ing vién" ndi bat véi nhidu dic
tinh hép dan nhu vat liéu vo bao, c6 tinh tuong hop sinh
hoc, phan huy sinh hoc va quan trong hon mang i nguoi
1a mdt loai vat li¢u sinh hoc tu nhién dugc rng dung thanh
cong trong cdy ghép md tir rat sém [6]. Viéc loai bo té bao
biéu mo va té bao ctia khung nén ngoai bao cta 16p day lam
giam céac dap ung mién dich nhung van giit lai khung nén
ngoai bao nhu collagen, glycosaminoglycan, fibronectin va
vitronectin gitip t& bao nudi ciy bam dinh, ting sinh va phat
trién tot trén mang [7, 11, 12]. Ngoai ra, mang 6i ngudi vo
bao dd duogc xac dinh khong gdy doc cho té bao trong diéu
kién nuéi cdy in vitro [13]. Hién nay, mang 6i nguoi dang
dugc thir nghiém dé 1am gia thé nuéi cdy té bao gdc, té bao
ria gidc mac va dic biét 1a té bao stmg trong diéu tri bong [3,
10, 14, 15]. Do d6, chiing t6i tién hanh nghién ctru nay véi
muc tiéu thiét 14p dugc quy trinh hiéu qua dé thu nhan gia
thé collagen va thir nghiém dung gia thé collagen dé nuoi

nguyén bao soi da nguoi.
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Abstract:

The human amniotic membrane has been widely used
in clinical practice to treat all kinds of lesions related to
the epithelial surface, corneal epithelial reconstruction,
and orthopaedic trauma. Currently, another application
aspect of the amniotic membrane of great interest is its
use as an in vitro adherent cell culture medium. In this
study, the human amniotic membranes were collected
under sterile conditions in the operating room and tested
negative for HIV, HBV, HCV, and VDRL. The amniotic
membranes were then processed to remove the epithelial
layer, to obtain a collagen membrane that can be used
as a substrate for cell culture adhesion. Following that,
the collagen membrane was structurally evaluated by
Hematoxylin and eosin (H&E) staining, SEM. Next, we
tested the use of collagen membranes as a culture medium
for human fibroblasts and evaluated cell adhesion,
growth, and development by histological images over
time of cell culture. The image results obtained before
and after processing showed that the collagen membrane
has an acellular structure, maintaining the basement
membrane’s structure. Cell culture results exhibited
that fibroblasts adhered and developed well on this
collagen membrane.

Keywords: collagen membrane, fibroblasts, human
amniotic membrane, scaffold cell culture.
Classification number: 3.5
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2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Mang i ngudi duoc thu nhén trong diéu kién vo tring
tai phong md ngay sau khi s6 nhau. Mang 6i duoc cho vao
cac chai Duran 500 ml c6 chira PBS v6 trung. Sau do, mang
b1 dugc chuyén vé phong thi nghiém va giit ¢ nhiét do 4°C
dé cho thuc hién cc xét nghiém. Mang 6i chi duge xir 1y
thanh mang collagen khi c6 cac xét nghiém am tinh véi HIV,
HBYV, HCV va VDRL. Nguyén bao soi da nguoi dugce thu
nhéan, phan 1ap va nudi cay trong méi trudng gdm DMEM/
F12, 15% FBS va khang sinh (Penicilline/Streptomycine).

2.2. Phwong phap nghién ciru

Thu nhdn va xir Iy mang 6i nguwoi thanh mang collagen:
Mang 6i duge xir 1y dé thu nhan mang collagen theo quy
trinh ¢ bang 1.

Bang 1. Quy trinh xt Iy mang 6i ngwoi dé thu nhan mang collagen
dung lam gia thé nuoi cly té bao.

The " -
Cac buéc thwe hién Dung cu, hoa chat
Lic va rira sach mang 6i v6i dung dich
1 PBS dé loai b6 mau, mé thira (1ap lai 3 PBS (Gibco), pH 7,4
1dn)
. x Trypsin 0,25%
U v6i hon hop dung dich Trypsin-EDTA, r}-fpsm °
2 100 ml d dich ho mét mane &i (Gibco), EDTA
ml dung dich enzym mot mang 6i
HiE Cich enzyme CHo MOLMAnE o1 1594 (Sigma)
Rira sach mang 6i v6i dung dich PBS dé
3 : s s PBS (Gibco), pH 7,4

loai bo enzyme (13p lai 3 14n)

, D o 1, A
4 Caobo I6p bidu md wi e e
que, gac, kéo

5 Rira sach lai mang i v6i dung dich PBS PBS (Gibco), pH 7,4

Cell culture insert

6 Trai mang trén céc dia 16n
< < (Nunc™)
7 Pé khd qua dém trong ti thao tic vo tring T thao tac an toan
& nhiét d¢ phong sinh hoc (Class II)
Trung tdm Nghién
g Pong goi, khir tring b'fmg tia gamma vai ctru va trién khai
lidu 25 kGy cong nghé bt xa
(VINAGAMMA)
9 Bao quan mang collagen ¢ nhiét do phong
Ddnh gid gid thé collagen: Gia thé collagen sau khi thu
nhén dugc quan sat tuoi va nhudm Giemsa dudi kinh hién
vi dé so sanh v&i mang 0i chua xtr 1y vé hi€u qua loai bo
16p bi€u mé. Sau do, gia thé collagen sé dugc 1am ti€u ban
mé hoc (nhuém H&E) va quan sat dudi kinh hién vi dién tur
quét (SEM) dé danh gia cau triic cua gia the.
2]
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Thir nghiém ding gia thé collagen nuéi cdy nguyén
bao sgi: Nguyén bao s¢i dugc nudi trong moi truong
DMEM/F12, 15% FBS va khang sinh. Té bao sau ldn cay
chuyén thir 2 dugc thu nhan bang dung dich Trypsin-EDTA
(0,25-0,05%) va chuyén 1én gia thé collagen v6i mat do 10*
nguyén bao soi/cm? bé mat gia thé collagen. Sau 3 ngay
nudi sé tién hanh thay méi truong nudi mai. Viée nudi ciy
nay sé& tién hanh theo doi trong thoi gian 2 tudn, té bao dugc
theo doi va quan sat dudi kinh hién vi dao nguoc. Tai cac
mdc thoi gian nudi cdy 1 va 2 tudn, té bao dwoc nudi trén
gia thé collagen duoc thu nhén lai dé lam tiéu ban mo hoc
(nhuém H&E) nham danh gia kha ning bam dinh va phat
trién cua té bao trén gia thé collagen.

Hinh 1. Qua trinh thu nhan mang collagen tir mang 6i diing lam gia thé nuéi cay té bao bam
dinh. (A) Mang i nguwdi sau khi dwoc thu nhan tir phdng md; (B) Mang collagen dwoc thu nhan ti
mang &i; (C) Mang collagen da dwoc trai trén dia 16ng dé& sén sang nudi t& bao bam dinh.

Hinh 2. Mang 6i ngwoi. (A, B) Mang 6i duwoc quan sat twoi dudi kinh hién vi (10X), (20X); (C, D)
Mang &i dwgc nhudm Giemsa quan sat dwéi kinh hién vi (10X), (20X).
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2.3. Dao dvrc nghién ciru

Nghién ctru d3 dugc thong qua Hoi ddng dao dirc trong
nghién ctru y sinh hoc theo quyét dinh s6 219/QD-HDTr
ngay 7/2/2022 ciaa Chu tich Hoi déng Truong Pai hoc Thu
Dau Mot (S6 HPPD.22.06-001).

’ .
3. Ket qua

3.1. Két qua thiét Igp quy trinh xi Iy va thu nhén méang
collagen

Mang 6i sau khi duoc xir 1y theo quy trinh do nhom
nghién ctu thiét 1ap tai bang 1 da loai bo dugc hoan toan
16p té bao biéu md bé mat. Cau truc mang i van con giir
dugc nguyén ven. Mang 6i sau
xtr ly dugc xem nhu la mang
collagen vi cdu truc chu yéu la
khung nén collagen (thanh phin
cdu tao chinh cua mang &i).
Mang collagen nay sé duogc trai
1én trén cac dia 16ng dé chuan bi
lam gi4 thé nuéi té bao (hinh 1).

Mang i sau khi duoc thu
nhan va loai b6 mdé mau, mo
thira van duy tri cdu triic toan
ven, On dinh, 16p biéu mo bé
mat mang 6i vAn con nguyén
ven (hinh 2).

Két qua danh gia hinh thai
va cdu tric ciia mang collagen
sau khi dugc thu nhéan tor mang
b1 dwoc mo ta ¢ hinh 3. Két qua
cho thdy, mang 6i sau khi dugc
xtr ly da loai bd hoan toan 16p
biéu mo, khong con xuit hién
bat ky mot té bao biéu md mang
i khi quan sat tuoi (hinh 3A)
cling nhu sau khi nhuém Giemsa
(hinh 3B). Diéu nay ciing dugc
minh chimg thém bang két qua
md hoc, mang collagen duogc
dem di lam tiéu ban va quan sat
trén kinh hién vi cho thay tat ca
chu triic bé mat 16p biéu mo da
duoc loai bo (hinh 3C).
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Két qua khing dinh lai khi
quan sat mang collagen dudi
SEM. Két qua quan sat cho
thdy, bé mit cta 16p biéu mo
da hoan toan duogc loai bo, cAu
trac mang i chi con giir lai
16p day véi cau tric nguyén
ven va ciing khong thdy su

hién dién cta céc té bao cia
mo lién két trong khung nén
cua lop day.

Két qua thu nhan mang
collagen cho thdy, quy trinh
ma nhom nghién ctru da thiét
1ap c¢6 hiéu qua dé loai bo 16p

bicu mé mang 6i nhung van
gilt lai dugc cau truc khung

ZAkY x3aa

ngoai bao cua l6p mang day.

L9
(SR S

Hinh 3. Két qua danh gia mang collagen sau khi thu nhan. (A) Mang collagen quan sat twoi dudi P o
kinh hién vi sau khi x& Iy (10X); (B) Mang collagen duoc nhudm Giemsa (10X); (C) Mang collagen  ¢ho thay da loai bo sach dugc
duwoc nhudm H&E (20X); (D) Mang collagen dwgc chup dwéi SEM 50 um. 16p biéu mod cling nhu cac té

Cau truc cua mang collagen

bao cua mo lién két trong 16p
mang day.

3.2. Két qui trng dung
—— ) mang collagen dung lam gid
thé nuéi té bao
f jl{ i ; ' y 4 - Két qua nudi cdy nguyén
gy >, - bao soi trén mang collagen
¥ _ cho thdy, t& bao bam dinh,
- . tang truéng va phat trién tot
trén mang (hinh 5). Nguyén
P AP " & ®y bdo soi van duy tri duoc hinh
i thai thon dai dic trung cua
té bao trung mé khi quan sat
2 e dusi kinh hién vi dio nguge
r theo thoi gian nudi cay, dicu
“ nay minh chimg cho thay
mang collagen 1a mot gia thé
| » khong giy doc cho té bao
© s - 1D =1 nudi cay. Theo thoi gian nuoi
Hinh 4. So sanh cu tric cia mang collagen va mang 6i khi dwgrc nhuém H&E. (A, B) Mang cdy, t¢ bao bam dinh va ting

collagen duoc quan sat 1an luot & vat kinh (20X), (40X); (C, D) Mang i ngudi duoc quan sat lan  truong ngiy cang nhiéu trén
lwot & vat kinh (20X), (40X). gid thé collagen.

JHOAHOC [ 2
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Hinh 5. Két qua nudi cay nguyén bao soi trén mang collagen. (A) Nguyén bao sgi nuéi trén mang
collagen sau 3 ngay nudi cdy (20X), nguyén bao soi (mii t&n mau den) bam dinh va phat trién dwoc trén
mang collagen (tam giadc mau den); (B) Nguyén bao sgi sau 7 ngay nudi cay (20X); (C) Nguyén bao soi
sau 14 ngay nudi cay (40X), khi quan sat dwéi kinh hién vi do ngwgc pha, hinh thai nguyén bao sgi van
dwoc duy tri, t& bao bam dinh va mat do té bao gia ting theo thoi gian nudi cy.

Hinh 6. Két qua nudi nguyén bao soi trén mang collagen sau 14 ngay nudi cay. (A) Nguyén bao soi
dwoc phan lap va nudi cay tai lan cdy chuyén th hai (10X); (B-D) Nguyén bao soi bam dinh va phat trién

trén mang collagen tir mang &i (10X, 20X va 40X).

Sau 14 ngay nudi cdy, nguyén bao soi trén gia thé
collagen dugc thu nhan lai lam tiéu ban mo6 hoc va nhudm
H&E (hinh 6). Két qua cho théy, t& bao bam dinh va ting
truong dugc trén bé mit gia thé collagen. Trong khi bam
dinh, ting truong va di chuyén trén mang collagen thi té bao
van duy tri hinh dang thon dai, bau duc mang dic trung cia
té bao trung mo.

Mang 6i ngudi di dugc st dung tir rat sém trén 1am
sang trong nhiéu chuyén nganh nhu hd tro diéu tri cac ton
thuong do bdéng gay ra cling nhu sir dung lam vt li¢u che
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phi vét thuong trong céc
tén thuong mit da, viém
loét. Sau d6, mang oi
dugc st dung phd bién
hon trong céac chuyén
nganh khac [1-6]. Mang
i nguoi cho thdy 1a mot
loai vat liéu sinh hoc tu
nhién an toan va hi¢u qua
dé sir dung trén 1dm sang
[1, 2, 6]. Tir d6, mang bi
c6 thé tré thanh mot vat
lidu ly tuong dé phat trién
lam gia thé nuoi ciy té
bao bam dinh trong ky
nghé mo [3, 6, 8, 12, 14,
15]. Hién tai, dang cé
nhiéu nhém nghién ciru
trén thé giéi da st dung
mang 6i lam gi4 thé nuodi
té bao stng ngudi, tao ra
cac manh ghép ky nghé
dé diéu tri cac tén thuong
bong [2, 15]; nudi té bao
ria gidc mac dé diéu tri
cac bénh ly v& mit; nudi
té bao gbc dé phat trién
ra cdc manh ghép hudng
dén tng dung didu tri
trong y hoc tai tao [3, 14,
15].

Tur cac phan tich trén
cho thdy, mang 6i c6
tinh hi¢u qud, an toan va
phil hop dé tao ra gia thé
collagen dung d& nudi
cdy té bao. Quy trinh ma nhém nghién ctru thiét lap cho
thdy da loai bo hoan toan 16p biéu mo mang di ciing nhur da
loai bo duoc cac té bao cuia mo lién két trong 16p mang day
(hinh 3). Gi4 thé collagen 1a mot mang vo bao, cu tric chi
con lai phan 16p d4y, chi yéu 1a khung collagen c6 chira céc
yéu t6 tang truong dé hd tro té bao bam dinh va ting trudng
[7,12] (hinh 5).

Dé minh chung diéu nay, nhom nghién ctru da sir dung
gi4 thé collagen dé nudi nguyén bao sgi (hinh 5 va 6). Két
qué cho thiy, nguyén bao soi bam dinh va phat trién dugc
trén gia thé theo thoi gian nudi cdy. Diéu nay ching to gia



thé collagen khong nhiing khong giy doc ma con hd trg té
bao bam dinh va tang truong [11].

Tir céc két qua nghién ctru dat duoc, gia thé collagen s&
bd sung thém mot lwa chon trong k¥ nghé mo dé phat trién
ra nhiéu loai manh ghép ding trong y hoc tai tao [7], cac
manh ghép nay duoc tao ra sé co tinh san sang st dung, dap
g nhu cau ctia nguoi bénh trong twong lai khong xa.

5. Két luan

Nhom nghién ciru di thu nhan thanh cong gia thé collagen
tir mang 6i. Mang nay dugc xir Iy dé huéng dén ding lam
gia thé trong nudi cdy té bao bam dinh. Két qua nudi nguyén
bao soi cho thay, té bao bam dinh, ting trudng va phét trién
t6t trén gia thé collagen. Nhu vy, mang collagen s& 1a mot
giai phap thay thé hiéu qua dé chon lya sir dung lam gia thé.
Day s& 1a mot trong nhitng huéng nghién ctru ddy tiém ning
va bat kip xu huéng tmg dung cua ki nghé mé ma hién tai
thé gidi dang trién khai nghién ciru.

LO1 CAM ON

Nghién ctru nay dugc tai trg béi Truong Pai hoc Thu
Dau Mot trong dé tai ma sé DT.22.1-035. Cac tac gia xin
chan thanh cam on.
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Panh gi4 bwdc dau g dung gel protein t than ho trg ghép da
trong diéu tri vét thwong mét da dién rong

Lé Quang Tri"", Phan Hiru Hung?, Vii Thi Thanh Tam', Trwong Gia Huy', Tran Nguyén Nhu Hiéu',
Hoang Thi Di¢u Thuan', Tran Lé Bao Ha*, To Minh Quén®, Nguyén Thi Ngoc M§°, Poan Nguyén Vii?
IBénh vién Qudn y 74, 466 Nguyén Trdi, phuong 8, qudn 5, TP Ho Chi Minh, Viét Nam

2Bénh vién Qudn ddn y mién Pong, 50 Lé Van Viét, phuong Hiép Phii, quan 9, TP Ho Chi Minh, Viét Nam
STrwong Pai hoc Khoa hoc Tuw nhién, Pai hoc Quéc gia TP H6 Chi Minh, 227 Nguyén Vin Cir, phwong 4, qudn 5, TP Ho Chi Minh, Viét Nam

Ngay nhan bai 18/12/2023; ngay chuyén phan bién 20/12/2023; ngay nhan phan bién 12/1/2024; ngay chép nhan dang 15/1/2024

Tom tit:

Muc tiéu: Xay dung quy trinh va danh gia tic dung diéu tri tai chd bing gel protein trén vét thwong ghép da ciia
bénh nhan. P6i twong va phwong phap nghién ctru: Nghién ciru mé ta bio cio loat ca két qua diéu tri vét thwong mat
da c6 wng dung gel protein trén 5 bénh nhan vao diéu tri tai Khoa Chén thwong Chinh hinh, Bénh vién Quan y 7A
trong thoi gian tir thang 8/2023 dén thang 11/2023. Két qua: Tai thoi diém thdo bing da ghép (ngay 7) ghi nhan ty 18
bam dinh ciia da ghép vao nén ghép dat 92-97%. Thoi diém 2 tuin sau ghép, ty 1¢ bam dinh da ghép dat 97-100%.
Dén thoi diém 4 tuin sau ghép, da ghép bam dinh 100% trén nén ghép & ci 5 bénh nhan va tit ca bé¢nh nhan déu
ghi nhin két qua dat yéu ciu 100% sau ghép da. Két luin: Viéc sir dung gel protein trong quy trinh ghép da lam
ting kha niing bam dinh ciia da ghép, ¢6 tic dung giam dau, giam tiét dich tai vét thwong, ting ty 1¢ da ghép séng.

Tir khéa: Bénh vién Quéan y 7A, diéu tri mit da, gel protein tu than, ghép da tu than.

Chi sé phén loai: 3.5

1. Dt van de

Da la co quan 16n nhat cua co thé, dong vai trd che phu,
bao vé co thé khoi cac tac dong clia mdi truong bén ngoai.
Céc ton thuong trén da s& anh huong dén chire ning da, sinh
1y co thé va chat luong cude sdng. Tac nhan gy ton thuong
da kha da dang, nhu vét thuong do va cham co hoc, phau
thuat, chan thuong do cic tac dong bén ngoai nhu ap suat,
vét cit, bong, hodc do tac nhan gay bénh nhu tiéu dudng va
cac bénh Iy mach mau [1, 2]. Thong thuong, da c6 kha nang
tu 1am lanh ddi voi cac vét thuong nho. Tién trinh lanh héa
bét dau tir sy viém tai vi tri ton thuong, di cu va ting sinh
té bao, hinh thanh mach méu méi va phat trién mo hat, stra
chita mo lién két, tai tao chéat nén ngoai bao. O giai doan
tai cdu tric mo, cac nguyén bao soi, chit nén ngoai bao va
mach mau méi duge kich thich ting sinh va lap day vi tri
ton thuong, cac té bao biéu bi s& di cu dén va phu kin mé da
[1]. Trong diéu tri vét thuong, vét bong, phuong phap cdy
ghép da ty than duoc xem 1 tiéu chudn vang. Tuy nhién,
lidu phap nay con gip han ché vé kich thude ving da cho.

Hién nay, céac vat li¢u thay thé da da duoc ché tao va
tmg dung trong 1am sang, phan 16n 13 & dang mang diéu tri
vét thwong. Chiing ¢6 ngudn gbc da dang, nhu manh ghép
tu than, dong loai, di loai, tong hop nhan tao va ca cac san
pham tir cong nghé mo [3-5]. Chit nén ngoai bao (Extra
cellular matrix - ECM) c6 thanh phan gom cac loai collagen,
proteoglycan, glycosaminoglycan (GAG), hyaluronic acid
(HA). ECM chiém ty trong 16n trong mé da, dic biét la

*Tac gia lién h¢: Email: lqtri@gmail.com
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phan trung bi, quy dinh tinh mém déo, d6 dan hoi va chdng
chiu lyc cia da. Mot trong cac yéu t6 tién quyét cua qua
trinh lanh héa 1a su san sinh mot lwong ECM du 16n bdi dép
va tai cau trac mo. Do do, viée bd sung ECM ngoai sinh
(khong tryc tiép tir co thé bénh nhan) di tré thanh tién dé
clia céc liéu phép diéu tri ton thuong mat da. Cac ché pham
gel tir ECM duoc héa long bang enzyme giit lai cic protein
két dinh té bao (collagen va elastin), glycosaminoglycans
va cac yéu td tang truong [6]. ECM ciia 16p trung bi tir da la
mot loai vat liéu tuy nhién, chira thanh ph?m 1y tudng rat thich
hop cho viéc tao ra cac san pham thic ddy nhanh qua trinh
chira lanh cac vét thuong, vét bong. Ngoai ra, ciu trac va
chtrc ning cia ECM di duogc ching minh qua nhiéu nghién
ctru vé kha ning hd tro tang sinh, di cu cua té bao.

Dura trén nén tang cac két qua nghién ciru vé thu nhan va
xu ly tao gel protem tir cac mo cua nguoi va dong vat, nhu
mo mo, rnang bi, mang tim, day rdn, cting nhu kinh nghié¢m
vé diéu tri vét thuong, vét bong cuia chung toi, dé tai nay
duoc thuc hién nham ché tao gel protein tor manh mo da.
Sau khi téy/loai b6 toan bo té bao, ECM trung bi da s€ duoc
xir Iy dé ché tao gel protein va dwoc thir nghiém nhu ché
pham diéu tri vét thuong, vét bong. Dé co thém co s& tng
dung rong rii san pham trong diéu tri ngudi bénh, ching toi
tién hanh nghién ctiru nay nham: i) Xay dung quy trinh ghép
da ty than co6 st dung gel protein trong diéu tri vét thuO’ng,
vét bong; ii) DPanh gia tac dung diéu tri tai chd bang gel
protein trén vét thuong ghép da cua bénh nhén.
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Abstract:

Objective: Develop a process and evaluate the effects
of local treatment with protein gel on the patient’s skin
graft wound. Subjects and methods: The case series study
reported the results of treating skin loss wounds with
protein gel application on 5 patients at the Department
of Orthopedics and Traumatology - 7A Military Hospital
from August 2023 to November 2023. Results: At the
time of removing the skin graft bandage (day 7), a very
good adhesion rate of the skin graft to the graft base was
recorded (from 92-97%). After 2 weeks of transplantation,
the graft skin adhesion rate reached 97-100%. By 4 weeks
after transplantation, the grafted skin adhered 100% to the
graft base in all 5 patients and all patients reported good
results after skin grafting. Conclusion: The use of protein
gel in the skin grafting process increases the adhesion of the
grafted skin, reduces pain, reduces exudate at the wound,
and increases the survival rate of the grafted skin.

Keywords: autologous protein gel, autologous skin graft,
treating skin loss, 7A Military Hospital.

Classification number: 3.5
1
2. Doi tuony va phuong phap nghién ciu

2.1. Poi twong

Bénh nhan nhap vién diéu tri co ton thuong mat da va
dugc chi dinh diéu tri ghép da mong che phu vét thuong.

2.1.1. Tiéu chudn chon bénh
- Bénh nhan trén 18 tudi dong y tham gia vao nghién ctru.

- Bénh nhan c6 t6n thuong mit da c6 chi dinh diéu tri
ghép da mong che phu vét thuong.
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- Nén ghép du tiéu chudn ghép da: can nong, ao co lanh,
nén sach, bao dam hét hoai ti, khong chay mau nhicu.

- Néu ghép 1én nén mé hat (khi hoai tir bong sau da dwoc
cit loc hodc tu rung, hinh thanh mo6 hat): mé hat do, sach
khong cé hoai tu, phé‘ing, rém mau nhe, mat do vi khuén
thap (thuong <10° vi khuan/cm? bé mit mo hat).

2.1.2. Tiéu chudn loai trir

- Nén tén thwong 14 gan, xwong hoai tir va cac mdc tu
nhién.

- Bénh nhan c6 dién tich bong sau, vét thuong sau thiéu
hut nguon da lanh ty than.

2.2. Phwong phap nghién ciru
2.2.1. Thiét ké nghién ciru: Bao cao loat ca.

2.2.2. Vit liéu va trang thiét bi nghién ciru: Gel protein
duoc tao tr ECM trung bi da, c6 cac dac tinh: mau tre‘ing
duc & trang thai tién gel, v6 tring, 4m tinh v6i Mycoplasma,
ndi doc td <40 EU/ml, d6 nhét 0,28-0,29 Pa, pH 7-7,4, chira
collagen, elastin, glycosaminoglycan, khong gay doc doi
voi nguyén bao s¢i da nguoi in vitro, kich thich tang sinh va
di cu ddi véi nguyén bao soi da nguoi in vitro, tuong hop
sinh hoc in vivo trén chuot.

2.2.3. Phwong phdp tién hanh: Nghién ctru tién hanh
theo quy trinh sau:

- Xay dyng thuyét minh nghién ctru.

- Lua chon bénh nhan: tuyén chon 5 bénh nhéan phu hop
tiéu chi dua vao danh sach cua nghién ctru; giai thich va xin
chap thuan tham gia nghién ctru tir bénh nhan.

- Can thi¢p 1am sang:

Budc 1: Chiam séc va danh gia vét thuong, vét bong
trude phau thuat tai Khoa Chuin thuong Chinh hinh: 1ap
phiéu theo dbi bénh nhén, khai thac thong tin nén cia bénh
nhan.

Budce 2: Phiu thuat cit loc vét thuong va thu thap mau
da:

+ Chuén bi: phau thuat vién: 2 béac s¥; kip vo cam: 1
bac sy gdy mé, 1 diéu dudng phu gay mé, 1 diéu dudng vo
trung.

+ Phuong tién: Tién hanh tai phong phiu thuat: dam bao
cac trang thiét bi can thiét cho cudc phau thuat nhu bo dai
phdu, dao liy da cim tay kiéu Lagrot, Blair, Jean Gosset
hodc dung cu mat ludi hay dao cao c6 can. Bom tiém vo
khuan 5 hodc 10 ml; thudc gy té Lidocain 1% 5-20 ml
(trong truomg hop giy té tai chd); bing gac, sang vo tring,
chi khau...
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+ Nguoi bénh: kham va giai thich vé bénh tinh cho
nguoi bénh va nguoi nha nguoi bénh; lam cac xét nghiém
thuong quy; khong c6 tinh trang nhiém tring; ngudi bénh
phai dugc kiém soat tot duong huyét bang insulin; nudc tiéu
khong co ceton.

Budc 3: Cham séc vét thuong sau phau thuat cho ghép
da: ghi nhan tinh trang bénh nhan vao phiéu theo doi; rira
vét thuong; phau thuét cit loc vét thuong néu vét thuong
chua sach hodc con té chire hoai tu.

Budc 4: Thyc hién ghép da co két hop thoa gel protein
trén veét thuong, vét bong. Tu thé bénh nhan: Nguodi bénh
nam trén ban mo deé vung khuyét da hudng lén trén.

Vi tri phiu thuat vién: ding d6i dién ving ghép da.

Céc k¥ thuat: sat tring ving 14y da bang betadin, sau d6
bang con trang 70 do; té dudi da bang Lidocain 1% 10-20
ml néu khong giy té; ghép da va thoa gel protein; bang ép
vira chat, bat dong ving ghép khoang 1 tuan; theo ddi vét
thuong, vét bong ghi nhan vao phiéu theo ddi.

Budc 5: Diéu tri theo ddi sau ghép da: khang sinh toan
than (theo khang sinh dd, chong viém, giém dau); thay bang
vung ghép (sau 24 gid), thuong xuyén kiém tra tinh trang
da ghép, mau sic, dinh dudng, dich & dong, viém nhiém;
thay bang ving lay da cach ngay; diéu tri tich cuc cac bénh
Iy kém theo; nang cao the trang: truyén mau, dam va cac
chét dinh dudng (khi can thiét); ghi nhan két qua diéu tri
trén lam sang.

- Téng hop dit lidu, bao cao két qua nghién ciru.
2.2.4. Cdc chi tiéu theo doi danh gia

- Chi tiéu chung vé dic diém bénh nhan va tinh trang
toan than nhu sau:

+ Tudi, gi6i tinh, nguyén nhan chan thuong, dién tich, vi
tri vét thuong (vét bong).

+ Dién bién toan than trong qua trinh diéu tri: theo doi
mach, nhiét do, huyét ap trude khi thay bang, theo doi cac
bicu hién roi loan toan than khac, di ung.

+ Theo d&i tai chd cac triéu chung sau: tinh trang viém
né mép va da lanh (dugc xac dinh khi c6 cac biéu hién da
lanh phu né, néng, do, dau hodc xuat hién ban do); tinh trang
dich tiét, dich mii thAm ra ngoai 16p bang gac. Panh gi tinh
trang tiét dich theo 4 mirc do: nhiéu, vira, it va hét dich; tinh
trang di ung tai chd: biéu hién chd ghép da ndi man ngira,
né; tinh chat hoai tir: hoai tir w6t hay hoai tir kho; ) ngay
diéu tri: tinh tir ngay bat dau nghién ctru dén khi vét thuong
khoi hoan toan; két qua ghép da: tot - manh ghép da bam
sdng >90%; kha - manh ghép da bam sbéng 70-90%; trung
binh - manh ghép da bam sdng 50-70%; x4u - manh ghép da
bam sdng <50%.
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- Céc chi tiéu can 1am sang: chi tiéu huyét hoc va sinh
hda méu gom:

+ Huyet hoc: xét nghiém hdng cau, huyét sic td, bach
cau tiéu cau.

+ Sinh hoéa: ure, glucose, creatinin, SGOT, SGPT,
protein, albumin.

Cac chi tiéu huyét hoc va sinh héa mau dugc xét nghiém
tai thoi diém trude khi phau thuat ghép da va sau 7 ngay
ghép da.

2.3. Dao dirc trong nghién ciru y sinh

Nghién ciru da dugc chip thuan vé mat y dic trong
nghién ciru tir Hoi dong Pao dirc nghién ciru y sinh hoc ciia
Bénh vién Quan y 7A theo Quyét dinh s0 28/ HDPDNCYSH
ngay 24/8/2023.

3. Két qua

Nghién ctru tién hanh trén 5 bénh nhan vao diéu tri tai
Khoa Chin thuong Chinh hinh, Bénh vién Quan y 7A thoi
gian tir thang 8/2023 dén thang 11/2023. Céc dic diém vé
tinh trang lanh vét thuong duoc nhém nghién ctru ghi nhan
lai va mo ta.

3.1. Pic diém chung nhém nghién ciru

Bang 1. Bac diém chung (n=5).

Thit tw Tudi Gidi Ngh nghiép Dia chi

1 20 Nam B6 doi TP H) Chi Minh
2 27 Nir Cong nhan Thanh Hoa

3 42 Nam Bo doi Binh Thuan

4 20 Nam Cong nhan Long An

5 45 Nit Nong dan Lam Ddng

Két qua bang 1 cho thiy, bénh nhan tham gia nghién ciru
c6 do tudi tir 20 dén 45 tudi. C6 2 bénh nhan nir va 3 bénh
nhan nam. C6 2 bénh nhan lam cong nhan, 2 bénh nhan la
bd ddi va 1 bénh nhan la nong dan. Dia chi bénh nhan phan
bd da s6 & cac tinh thanh phia Nam nhu TP H6 Chi Minh,
Long An, Binh Thuan, ngoai ra bénh nhan ciing dén tir tinh
Lam Ddng va Thanh Hoéa.

Bang 2. Dic diém lam sang cta bénh nhan (n=5).

. - Diéntich  Thoigiantirkhi  Thoi gian
Thir i Vi tri £ . Bonna AR\ o
tr Nguyén nhan vé ¢ thwon vet thwong  bi thwong dén khi ~ diéu tri

: e (em) phiu thudt (ngdy) (ngay)
Nhiém tring A 5
1 i C6 chan (P) 5x12 10 14
2 Tai nan giao thong  Cing chan (T)  15x10 1 30
3 Tainanlaodong  Cangtay (T)  10xI8 6 20
4 Tai nan giao thong  Cang tay (T)  4x6 4 18
5 Tai nan giao thong  Ban chan (P)  8x15 4 21
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Hinh 1. Vét thwong tai nan giao Hinh 2. V&t thwong nhiém tring

thong cua bénh nhan 5. do bdng ctia bénh nhan 1.

Két qua bang 2 cho théy, da s vét thuong ctia bénh nhan
la do tai nan, c6 2 bénh nhan bi tai nan giao thong (hinh 1),
2 bénh nhan bi tai nan lao dong va 1 bénh nhan tai nan trong
sinh hoat (hinh 2). Nghién ctru tién hanh trén 5 BN ¢6 cac
dac diém vét thuong khac nhau. Ca thtr nhét, bénh nhan ¢6
vét thuong kich thudc 5x12 cm & ¢b chan (P), bénh nhan
bi thwong 10 ngdy trudc khi phau thuat va diéu tri trong 14
ngay. Ca thur hai, bénh nhan bi thuong vai kich thudce 15x10
cm & cang chan (T), bénh nhan bi thuong 7 ngay trude khi
phau thuat va diéu tri trong 30 ngay. Bénh nhén thir 3 c6 vét
thuong 10x18 cm & cing tay (T), bénh nhan da bi thuong
6 ngay trude khi phau thuat va téng thoi gian didu tri coa
bénh nhan tai bénh vién 1a 20 ngay. Bénh nhan thtr 4 c6 vét
thuong kich thude x4p xi 4x6 cm tir 4 ngay trude khi phiu
thuat v6i tong thoi gian diéu tri 1a 18 ngay. Bénh nhan tht 5
¢6 vét thuong kich thude xap xi 8x15 cm tir 4 ngay trude khi
phau thuat véi tong thoi gian diéu tri 1a 21 ngay.

3.2. Tac dung ciia gel protein trong diéu tri vét thuong,
vét bong

Bang 3. Dic diém vét thwong trwdc phau thuat ctia bénh nhan (n=5).

Khoa hoc Y - Duoc | Cac linh vuc khac cua khoa hoc y - duUoC nm—

Két qua bang 3 va hinh 3 cho thay, cac trudng hop dau
ghi nhan né tai chd xung quanh vét thuong, ¢ 1/5 trudng
hop né it. Twong tng véi d6 12 tinh trang tang tiét dich. Ghi
nhan sy twong g cua muc do né va lugng dich tiét tai chd.
Tét ca cac vét thuong déu dugce cham soc 1én mo hat tét.

Bang 4. Tinh trang tai ché ghép da sau khi thwe hién (n=5).

Thi Ml'rc d{)rsung, Mirc do che Mwcdy  Tinh trang

o né tai vet thwong  phi (%) dau dich tham bang
1 Né 93 6 it

2 Né 95 9 Trung binh

3 Né 95 8 Trung binh

4 Né it 96 6 it

5 Né 99 7 Trung binh

fg-p’ “".\%A‘; 6@'
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Hinh 5. Vét thwong sau khi thuc
hién ghép da ctia bénh nhan 4.

Hinh 4. Vét thwong sau ghép cla
bénh nhan 1.

Két qua bang 4, hinh 4 va 5 cho thay, sau phiu thuat 24
gio, tat ca vét thuong cua 5 bénh nhan déu né, vai lugong
dich thAm bang tir it dén trung binh. Mirc d6 dau theo thang
diém VAS ctia 5 bénh nhéan khong c¢6 nhiéu thay ddi so véi
thoi diém trude ghép da.

Bang 5. Dién bién cac manh da ghép sau phau thuat ghép da 7 ngay

Thir  Mikc df sung, Dich thim . Mike d (n=5).
tw né tai vét thwong bing Nén vét thwong dau
3 Mo hat d6 twoi, rudm mau. . o 1 Mic Tinhtrang Micdd Bong khi,
e i s ’ ? Thi M P A q i . Ay
: e Uiy Sk nhiéu gia mac 7 tr " né]::aid\?é:l:ll:lgr’on Mau sic da do dich xuat che phit  cufn mép
e - : g dau  tiét (%)  daghép
2 N Moty OSSO, g , ,
c6 gia mac 1 Neé nhe Nhu lic ghép 4 It 93 Khong
3 NG Trung binh Mo ??;io tuoi, chay mau, 9 2 Né nhe Nhu lic ghép 6 It 95 Co
sognmes 3 Nénhe Nhwlicghep 5 It 95 Khong
4 Néit it L SR T 4 Nénhe Nhulicghep 4 It % Khong
¢6 gia mac : .
. AR 5 Neé nhe Nhu lic ghép 6 It 99 Co
5 Né Trung binh M0 hat do twoi, chay mau, g

6 gia mac

Hinh 3. Vét thwong trwéc mo clia bénh nhan 2.
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Hinh 7. Vét thwong sau phau
thuat 7 ngay ctia bénh nhan 5.

Hinh 6. Vét thwong sau phau
thuat 7 ngay ctia bénh nhan 2.



Két qua bang 5, hinh 6 va 7 cho thay, tt ca cac trudng
hop sau théo bang chd da ghép déu ghi nhan da ghép sdng
tdt trén nén mo hat, gilt dugc mau sdc tu nhién nhu lic vira
léy da. Ghi nhan vi¢c giam dang ké su né va luong dich tiét
tai vét thuong, kém theo d6 1a cam giac giam dau dang ké.
Céc trudng hop c6 it bong khi hoac cudn mép da ¢ vai vi tri
déu duoc xtr 1y, khong ghi nhan da chét do nguyén nhan trén
lam thay doi ty 1é che phii vét thuong.

Bang 6. Dién bién cac manh da ghép sau phau thuat ghép da 2 tuan
(n=5).

Thé  Mic 40 sung, n d Mau N{lrc T'mh tr:_:ngmr Mike d?c BoAng kl}l,
tr taivét ;hu'o'n shc da do dich xuat tiet, che phi  cufn mép
: : g dau  dich mi (%) da ghép
1 Hé Posim 3 khong co dich 94 Khong
2t Dosim 4 [t dich 96 Khéng
3 ft Dosim 2 khong c6 dich 97 Khong
4  Hé DPosim 2 khong co dich 98 Khéng
5 Hét Twoi 3 khong c6 dich 99 Khéng

Hinh 8. Vét thwong sau phau thuat 2 tudn cta bénh nhan 1.

Két qua bang 6 va hinh 8 cho thay, sau 2 tuan déu ghi
nhén tai chd vét thuong khong con hién tugng né. Co su
thay d6i mau sac da theo dién bién ty nhién cia da ghép,
khong anh hudng dén kha nang séng va tién luong tai chd
ghép da. Cac vét thuong gan nhu khong ghi nhéan hién tuong
tiét dich hay nhim tring tai chd. Mirc do dau giam dang ké.
Mitc d6 che phu ctia da ghép gan nhu hoan toan vét thuong
va khong ghi nhan bong khi, cuén mép da hay chét da ghép.
Mirc d6 che phu vét thuong c6 sy tang 1én nhung khong
dang ké.

Bang 7. Dién bién cac manh da ghép sau phau thuat ghép da 4 tuan
(n=5).
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Hinh 9. Vét thwong sau phau thuat 4 tuan cda bénh nhan 1.

Két qua bang 7 va hinh 9 cho thay, sau 4 tuan ghi nhan
tai chd ghép da ctia 5 bénh nhan da ghép song tot. Mirc do
che phu dat 99-100% o tat ca bénh nhan. Mtrc do dau cua
bénh nhan giam rat nhiéu, ¢ truong hop hoan toan khong
thiy dau tai chd. Mau sic da ghép chua twong dong véi
cac vung da lanh xung quanh. Khong c6 truong hgp nao cé
bong khi hoac cudn mép da ghép.

Bang 8. Ty Ié (%) bam dinh trén nén ghép cia manh ghép da (n=5).

Thoi diém sau phiu thuat (ty 1¢ %)

Thir tw
Ngay thir 7 Ngay thir 14 Ngay thir 28
1 97 100 100
2 95 97 100
3 92 97 100
4 95 100 100
5 94 97 100

Két qua bang 8 cho thiy, tai thoi diém thao bang da ghép
(ngay thtr 7) ghi nhan ty 18 bam dinh rat tot cua da ghép vao
nén ghép (92-97%), cac vi tri c6 bong nude hodc cudbn mép
déu duoc xir Iy ky thuat ngay luc do. Dén ngay thir 14, gan
nhu da ghép bam dinh hoan toan vao nén (97-100%). Bén
thoi diém 4 tuan sau ghép, da ghép bam dinh 100% trén nén
ghép 0 ca 5 bénh nhan.

Bang 9. Két qua ghép da tw than (n=5).

Bénh nhéan Két qua ghép da

e A . . . , .. Bong
Thir s d“); . Mausic N{u'c T“}h t.l;gng.dgch b d(:) khi, cuén Bénh nhan 1 Tét
sung, né tai do xuat tiét, dich che phi ,
tw % a . mép da - R R
vét thuong dau  mu (%) h Bénh nhan 2 Tot
ghép :
1 Hé Posim 2 khong co dich 100 Khong Bénh nhan 3 Tot
2 Hét Posim 2 khong co dich 99 Khong Bénh nhén 4 Tét
3 Hét Do sim 1 khong co dich 100 Khong Bénh nhan 5 Tét
4 Hét Posim 0 khong co dich 100 Khon, £ . 1. LA . . N .
: : ¢ : ¢ Két qua bang 9 cho thay, tat ca cac truong hop déu ghi
5 Het Tuoi 1 khong co dich 100 Khong nhan két qué 8t sau gh ép da.
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4. Ban luan

4.1. Xdy dung quy trinh ghép da tu than co sw dung gel
protein trong diéu tri vét thwong, vét bong

ECM néi chung va ECM tuir da noi riéng dugc ung
dung nhiéu trong linh vuc y sinh. Ngay tir nam 1995, D.J.
Wainwright [7] 1dn dau tién két hop tim da khir t& bao véi
16p da tu than 1am manh ghép da téng hop va dan 1én vét
thwong bong d6 3. Phuong phép nay cho két qua thanh cong
khi viing da tai tao dan hoi tbt, khong c6 seo rd rang ciing
nhu khong bi dao thai. Ké tir d6, ECM ngay cang duoc
mg dung rong rai trong diéu tri vét thuong mat da. Nam
2014, Y. Takami va cs [8] da phat trién mot loai da twong
duong duoc tao ra tir mo co thé ciy ghép bao gdm cac té bao
keratinocytes duoc nudi cdy tu than, cac nguyén bao soi va
16p ha bi di sinh di duoc khir té bao, sau d6 duoc cay ghép
theo quy trinh mot giai doan vao cac vét thuong bong cap
d6 ba da duoc cit loc ciia 4 bénh nhan. Két qua cho thay, ty
1¢ song sot cia manh ghép trung binh 1a 96%, khong thiy
ménh ghép bi mat chdm va manh ghép dé va.

Mot phan tich tong hop cho thiy, ECM thiic day déng
ké qué trinh lanh vét thwong va giam céc bién ching ¢ bénh
nhan bi vét thuong do tiéu duong [9]. Ngoai ra, mot nghién
ctru da trung tim c6 ddi chimg, ngu nhién, kéo dai 12 tuin
ciing cho két qua ty 18 lanh vét loét & nhoém bénh nhan st
dung ECM trong qua trinh diéu tri cao hon 2,7 lan so véi
nhom dbi chimg [10]. Tir céc nghién ciru trén thé giGi co thé
thdy duoc loi ich ma ECM dem lai trong qua trinh diéu tri
vét thuong mat da.

Trong nghién ciru nay, chung t6i st dung gel protein
dugc lam tir ECM trong diéu tri vét thuong mét da. Khung
ngoai bao sau khi da khir t& bao (ECM v6 bao) bang cac
phuong phap nhu vat 1y, hoa hoc va enzyme s& duoc tién
hanh déng kho, nghién va hoa tan bing enzyme dé tao
thanh gel. Hydrogel tir ECM c6 nhiéu wu diém nhu thich
hop dung dé tiém, lap day cac vi tri ton thuong ¢ hinh dang
bét thuong, kém theo do6 cac hoat tinh sinh hoc tdi wu von c6
cua ECM. Trén co s¢ tham khao céc quy trinh k¥ thuat ghép
da tu than su dung vt li€u y hoc tai tao trong diéu tri vét
thwong mat da trudc day [8, 11, 12] ciing nhur tir thuc té két
qua nghién ctu, chiing t61 da hoan thanh quy trinh ghép da
tur than c6 st dung gel protein trong diéu tri vét thuong, vét
bong. Trong do, diéu rat quan trong 1 cin bao quan dung
dich ECM ¢ 4°C. Trudc khi ghép, dung dich ECM dugc u &
37°C t6i thiéu 30 phit dé tao tién gel. Sau khi ghép, gel s&
hinh thanh ¢ nhiét d9 sinh ly cta co thé va duge ¢ dinh trén
bé mit vét thuong, vét bong.
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4.2. Higu qud ciia gel protein trong diéu tri vét thuong,
vét bong

4.2.1. Dién bién va kha ning bam dinh ciia cdc manh da
sau khi béi gel protein trén nén ghép

Chira lanh vét thuong trén da 1a mot qua trinh phirc tap
va dugc chia thanh 4 giai doan chdng chéo, d6 1 cAm mau,
viém, tang sinh va tai tao, qua d6 moi vét thuong déu lanh
binh thuong. Cac chién lugc can thiép dua trén vat liu sinh
hoc ECM mang lai lgi ich diéu trj trong hau hét cac giai doan
clia qua trinh chita lanh vét thuong. Thoi gian bam song cta
da tu than kéo dai tao diéu kién co thé phuc hdi va lanh vét
thuong. Nghién ctru ctia chung t6i cho thdy, ty 16 bam dinh
rat t6t ciia da ghép vao nén ghép sau 7 ngay ghép da (92-
97%), céc vi tri ¢c6 bong nudc hodc cudn mép déu duoc xtr
Iy k¥ thuat ngay luc d6. Dén ngay thir 14, gan nhu da ghép
bam dinh hoan toan vao nén (97-100%). Dén thoi diém 4
tudn sau ghép, da ghép bam dinh 100% trén nén ghép ¢ ca 5
bénh nhan. Két qua nay tuong dong voi nghién ciru ctia M.
Meuli va cs (2019) [12] khi thtr nghiém ghép da giai doan
I & tré em. Trong nghién cuu nay, cac tac gia st dung cac
manh ghép da dai 49 cm dugc thiét ké sinh hoc bang cach
sir dung té bao stmg va nguyén bao soi tu than dugce phan
lap tir mau sinh thiét da nho cua bénh nhan (4 cm), duoc
tich hop trong collagen hydrogel. Két qua cho thdy, ty 1& da
bam dinh trén nén ghép sau 21 ngay 1a 78%. Nghién ctru ciia
tac gia A. Reyzelman va cs (2009) [10] cling cho ty 1¢ bam
dinh da trén nén ghép khi c6 str dung ECM hd trg 1a 69,6%,
trong khi ty 1& bam dinh da trén nén ghép theo chim soc tiéu
chuan 13 46,2% [8].

Tir cac két qua trén cho thay, viéc st dung gel protein
trong qua trinh ghép da lam tang kha nang bam dinh cta da
ghép, thuan tién cho phiu thuat vién trong qué trinh dan da
che phu vét thuong, bang ¢ dinh sau ghép da.

4.2.2. Tac dung che phu, bdo vé cia da ghép

Ngoai kha nang bam dinh ciia da, gel protein con h trg
giam tiét dich tai vét thuong, giam dau, khong gy kich Gmg
hodc di cam cho bénh nhan, khong kich thich viém hoac
phan tng thai loai tai chd. Pidu nay duoc thé hién rd trong
két qua nghién ctru ctia chiing t6i. Cu thé, tat ca cac truong
hop sau théo bing chd da ghép déu ghi nhan da ghép séng
tt trén nén mo hat, giltt dugc mau sdc tu nhién nhu lac vira
ldy da. Ghi nhan viéc giam dang ké sy né va luong dich
tiét tai vét thuong, kém theo d6 la cam giac giam dau dang
ké. Sau 4 tuan diéu tri, ghi nhan tai chd ghép da cua 5 bénh
nhéan da ghép sng tot, c6 sy tang sinh da lam tang ty 1¢ che
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phii co ¥ nghia. Mirc d6 dau ciia bénh nhéan giam rat nhiéu,
¢6 trudng hop hoan toan khong thiy dau tai chd. Két qua
nay tuong doéng voi nghién ctru cia J.S. Kim va cs (2016)
[5] cho thay rang, vt liéu thay thé da tir 16p ha bi khong té
bao cua con ngudi 1a vat liéu ghép hiéu qua dé thay thé cac
phuong phap phau thuat hién c6 trong viéce tai tao chi dudi,
gilp tranh qua trinh thu hoach vat, giam thiéu seo & ving
hién vat, ting cuong d6 dan hoi cua da so véi cac phuong
phap thay thé da day thong thudng khéc, giam ty 1& nhiém
tring va rat ngan thoi gian ciy ghép.

Bén canh d6, gel protein con hd trg ting ty 1& da ghép
song va ty 1& sdng cua cac ving da bi cudbn mép hodc c6
bong khi sau khi dugc xir Iy. Cu thé, trong nghién ctru ciia
chung t6i, cac truong hop c6 it bong khi hodc cudn mép da
& vai vi tri sau khi thao bang sau 7 ngay ghép da déu duoc
xtr 1y, khong ghi nhan da chét do nguyén nhén trén lam thay
dbi ty 18 che phu vét thuong. Sau 4 tudn ghi nhan mau sic
da ghép chua twong dong véi cac ving da lanh xung quanh.
Mirc d6 che phu gan nhu hoan toan vét thuong, mot truong
hop ving mép da ghép dang lién da.

Theo mot nghién cuu lam sang dugc thuc hién tai Hoa
Ky cho thdy, ECM hd tro lanh vét thuong cho ngudi bénh
dai thao duong c6 vét loét va c6 kha ning che phu vét thuong
rat tot. Két qua ctia nghién ctru cho thiy thoi gian lanh vét
thuong hoan toan 1a 5 dén 7 tuan. Ty 1& vét loét dugc chira
lanh giita cic nhom c6 ¥ nghia théng ké. Nghién ctru nay
khéng dinh viéc st dung vat licu ECM nhu mét phuong
phap diéu tri hidu qua cho cac vét thuong mat da [8].

- Viéc str dung gel protein trong quy trinh ghép da lam
tang kha ning bam dinh cta da ghép, thuan tién cho phau
thuat vién trong qua trinh dan da che phii vét thuong, biang
¢6 dinh sau ghép da.

- Gel protein c6 tac dung giam dau, giam tiét dich tai vét
thuong, tang ty 18 da ghép séng va ty 1é séng cua cac ving
da bi cudn mép hoac c6 bong khi sau khi dugc xur 1y.

- Gel protein khong kich thich viém hodc phan tng thai
loai tai chd ciing nhu khong gay kich tmg hodc di cam cho
bénh nhan.

Kién nghi: Phau thuat vién c6 thé can nhic sir dung gel
protein hd trg trong phiu thuat ghép da vét thwong, vét
bong; nén c6 thém nhiéu nghién ctru voi ¢& mau 16n hon
dé tang thém bang chimg vé tinh an toan va hiéu qua cia
gel protein.
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Bi i thy hat ohin o l}l(:)t,S(A’) thoi diém 16 hoa trong ngiy khde nhau va anh huong dén kb ning
ket hat ctia mot s0 giong kho qua (Momordica charantia L) trong tai TP Ho Chi Minh
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Ngay nhdn bai 30/5/2022; ngay chuyén phan bién 2/6/2022; ngay nhan phan bién 27/6/2022; ngay chip nhan dang 30/6/2022
Tom tit:

Trong qua trinh lai gi(")ng, hat phén 1a vét ligu truc tiép tham gia vao qua trinh lai théng qua hoat dong thu phin
hoa. Chét lwgng hat phin quyét dinh dén kha ning diu trai va su hinh thanh hat. Trong nghién ciru nay, hat phin
ciia giong kho qua dia phwong (BD2) va giéng thwong mai (F1) dwoc danh gia d hiru thu & 8 thoi diém né hoa (tir
8-11 gio 30 phiit) trong vu dong xuén 2020 tai TP H6 Chi Minh. Ty thu phén cho 2 gidng kho qua trong khoing thoi
gian 8-9 gio dé danh gia kha ning két hat cia chiing. Két qua cho thiy, gidng kho qua dia phwong (BD2) ¢é d9 hiru
thu hat phén cao nhit (61,26%) tai thoi diém thu hoa 13 8 gio 30 phiit sang va thap nhit (46,22%) tai thoi diém 9
gio' sang. Trong khi d6, gidng thwong mai F1 c6 d hiru thu cao nhit & thoi diém 11 giv (94,05%) va thap nhat & thoi
diém 8 gio' (79,58%). P hiru thu ciia gidng BD2 1 60,21%, s6 hat/qua trung binh 1a 33,50 va ty 1é hat may/qua trung
binh 1a 71,72%. Twong tw, d§ hiru thu cia giéng thwong mai F1 1a 85,55%, s0 hat/qua trung binh la 11,25 va ty 1€ hat
may/qua trung binh 12 84,90%. Piy la thong tin tham khio ¢é gia tri, ing dung trong qua trinh lai tao giéng khé qua.

Tir khéa: 9 hiru thu hat phin, Momordica charantia L., thoi gian né hoa, tw phéi.

Chi 56 phén logi: 4.1

1. Dt van de

Lai tao gidng cdy trong 1a mot trong nhitng phwong
phap hiéu qua tao ra nhitng dong/gidng mai cé cac dic tinh
ndng hoc mong mudn nhu sinh trudng tdt, nang suat va chat
lwong cao, thoi gian sinh truong va thu hoach ngin, c6 kha
ning chdng chiu t6t voi sau bénh ciing nhu diéu kién bat
loi ciia méi trudng... Trong qua trinh lai tao, hat phan 1a vat
lidu truc tiép tham gia vao qué trinh lai thong qua hoat dong
thy phén hoa. Chat lugng hat phan quyét dinh dén kha ning
dau trai va su hinh thanh hat. Hat phéin chiu anh hudng boi
nhiéu yéu té nhu nhiét do, am d9, thoi diém no hoa va dic
tinh gidng...

Thoi diém né hoa trong ngdy anh hudng toi stic sdng
hat phin chu yéu gay boi diéu kién ngoai canh méi trudng.
Trong d6, yéu té nhiét d6 anh hudng truc tiép dén chat
luong hat phan din dén ning suét cdy trong bi anh hudng
da dugc ghi nhan trén nhiéu loai cay nhu lua, dau tay, muop
Momordica [1-4]. Ngoai ra, dic tinh di truyén cua ting
dong/gidng ciing quyét dinh dén chét luong va sirc song cuia
hat phan. Tai Viét Nam, mot sb tac gia truéc day ciing da
tién hanh danh gia d6 hitu thy hat phin & cay khé qua [5],
cdy coc [6], cay dua hau [7]. Cac két qua chi ra ring, cac
loai khac nhau ¢6 do hiru thu hat phén khac nhau.

*Tac gia lién hé: Email: thaiphuong@hcmuaf.edu.vn
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Cay kho qua la ciy giao phan c6 thoi gian ng hoa va giao
phén dai. Do vay, hat phan kh6 qua ciing chiu anh huong
ctia nhidu yéu t6. Viéc danh gia chat luong hat phén 1a rat
can thiét dé san xuét khd qua va san xuét hat gidng dat két
qua cao. Trong nghién ctru ndy, chung toi tién hanh danh gia
d6 hiru thy hat phan cua 2 gidng khd qua ¢ cac thoi diém
nd hoa trong ngay va danh gia anh huong ciia ching dén sy
hinh thanh hat kh qua lam co sé phuc vu qua trinh lai tao
va san xuét hat giéng.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu, dia diém va thoi gian nghién ciru

Nghién ctu dwoc thyc hién tir thang 7/2020 dén thang
12/2020 trong nha Iudi tai Vién Nghién ctru Cong nghé Sinh
hoc va Moéi truong, Truong Dai hoc Nong Lam TP Ho Chi
Minh.

Vit liéu nghién ctru: 2 gidng khd qua (Momordica L.)
gdm 1 gidng dia phuong (BD2) duoc thu thap tai An Binh,
Phu Giao, Binh Duong c6 dic tinh chéng chiu sau, bénh hai
t6t va 1 giéng thwong mai F1 dang duoc trong phd bién tai
ving Dong Nam Bo lam d6i ching.

Dung cu: Dung cu nghién mau, kim mili méac, dia petri,
but 16ng, lam kinh, lamen, binh nudc, kinh hién vi quang hoc.

Hoa chat: Aceto-carmine 5%, nudc cat, con 70°.
b 9
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Abstract:

In the hybridisation process, pollen grains directly
participate in the process through flower pollination.
Pollen grain quality determines fruit formation and
seed setting. In this study, the pollen grains of the local
bitter gourd variety (BD2) and F1 commercial variety
were collected at 8 different flowering times (8-11h30)
for fertility evaluation in the 2020 Spring-Winter crop
season in Ho Chi Minh city. Self-pollinate the 2 varieties
over 8-9 hours to evaluate their ability to set seeds. The
obtained results indicated that the local variety (BD2)
had the highest fertility pollen (61.26%) at 08:30 am
and the lowest (46.22%) at 9:00 am. Meanwhile, the F1
commercial variety showed the highest fertility pollen
(94.05%) at 11:30 am and the lowest (79.58%) at 8:00
am. The fertility of variety BD2 is 60.21%, resulting in an
average of 33.50 seeds per fruit in which the percentage
of mature seed is 71.72%. Similarly, the commercial
variety found the pollen fertility is 85.55%, resulting
in an average of 11.25 seeds per fruit in which the
percentage of mature seeds is 84.90%. This information
is useful for bitter gourd hybridisation.

Keywords: flowering time, Momordica charantia L.,
pollen fertility, self-pollination.

Classification number: 4.1
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2.2. Phwong phap nghién ciru

B6 tri thi nghiém: 2 gidng kho qua, gdm 1 gidng dia
phuong va 1 giéng thuong mai F1 dwoc trong trong didu
kién nha ludi tir thang 7/2020 dén thang 12/2020. Mdi giéng
kho qua dugc bd tri va trong trén 3 lubng riéng biét, mdi
ludng 9 cay. Cay cach cdy 80 cm, hang cach hang 80 cm.
Thi nghiém duogc bd tri tuan tu ngau nhién, khong lip lai.
Dién tich 6 thi nghiém 1a 96 m? (12x8 m).

Thu va danh gid hat phin:

- Ngoai dong rudng: Tai thoi diém hoa nd ro (khoang 60
ngay sau trong), tién hanh thu mau hoa duc (ngay 7/9/2020)
tai cac thoi diém: 8 gid, 8 gio 30 phut, 9 gid, 9 gid 30 phit,
10 gio, 10 gio 30 phut, 11 giod, 11 gio 30 phit. Tai mdi thoi
diém thu 20 hoa/gi6éng, hoa thu dugc dung trong hop c6 dan
nhén, dit trong thung dung d4 dé gitr mat. Chon 5 hoa tai
mdi thoi diém tién hanh tu thu. S6 hoa con lai dem vé phong
thi nghiém tién hanh kiém tra sy hitu thy.

- Trong phong thi nghiém: Ngay sau khi thu hoa tir ngoai
rudng, cac bao phén duoc 1€iy tr hoa duc va dat trén mat lam
kinh, ding dau kim miii méac da khir tring bang con gat lay
céc hat phan bam trén bao phéan cho vao lam kinh.

Quan sat hinh thai va xdc dinh do hitu thu cua hat phcfn:
Tién hanh theo phuong phap cua R.R. Rigamoto va cs
(2002) [4]. Mau hat phan dugc nhudm véi acetocarmine 5%
trong khoang thoi gian 10-15 phut. Pay lamen va quan sat
mau dudi kinh hién vi 1an lugt voi vat kinh 10X va 40X.

Danh gia d hiru thu cua hat phéin: Quan sat hinh dang,
kich thudc dinh tinh cta cac loai hat phén o vat kinh 40X.
Pém sd hat phén httu thy va cac dang hat phén khac (hat
phan bat thu) trén timg vi truong & vat kinh 10X. Cac hat
phén bat mau dam la hat phén htru thu, cac hat phén khong
bat mau hodc bit mau nhat, hinh dang méo mo6 dugce quy vé
dang hat phén bét thu. Do hitu thu cia hat phfm laty1é ph?m
tram sb hat phén hiru thu trén téng s6 hat phén dém duge
trong vi truong. Két qua mdi mau tiéu ban 1a gia tri trung
binh ctia 5 vi truong duge chon dé quan sat.

Phuwong phdp tw thy bdt buéc: Ngay sau khi thu hoa duc
tai cac thoi diém 8-8 gid 30 phut va 9-9 gid 30 phit (ngay
7/9/2020), 13y 5 hoa & mdi thoi diém dé tu thu bit bude cho
5 hoa céi. Tién hanh bo bao cach ly va nhe nhang g& bao hoa
céi ra tranh lam dut, gdy, ton thuong nhuy hoa. Quét nhe bao
phén da nd cua hoa dyc 1én dau nhuyy cua hoa cai can dugc
thu sao cho phén hoa bam duogc nhiéu nhat trén nhuy, sau
d6 nhanh chéng bao cach ly hoa cai di dwoc thy phan bang
ong nhya mong.
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Pdnh gid kha nang két hat: Qua kho qua (5 qua) tir két
qua tu thu bit bude dugce thu ¢ giai doan chin sinh 1y (v6 qua
bét diu chuyén vang), tién hanh tach vo qua va dém sé hat/
qua (tat ca hat chic va 1ép), sb hat may/qua tir d6 quy ra sb
hat trung binh/qua va ty 1& hat may/qué (%).

2.3. Phuwong phdp xir Iy so liéu

S lidu duoc thu thap va xtr Iy thong ké bang phan mém
Excel va Minitab 16.

3. Keét qua

3.1. Chit lwong hat phin é cdc thoi diém né hoa ciia
cdy khé qua

Két qua quan sat cho thdy, dic diém hinh thai cta cac
dang hat phan giita 2 giong kho qua khong c6 nhiéu sy khac
biét. Hat phan hitu thu bat mau thudc nhudém tét, hat phan
to, tron déu so voi cac hat phin khéac trong vi trudng. Hat
phén bét thu khong bat mau hodc bt mau rat nhat, hat nho
va méo mod. Tur hinh anh chyp hat phfm cho théy phuong
phap nhuém hat phan khd qua theo R.R. Rigamoto va cs
(2002) [4] c6 thé duoc 4p dung dé danh gia chat luong hat
phan khé qua (hinh 1).

Hinh 1. Hinh thai hat phan cGa cay khé qua sau khi nhudém
acetocarmine 5%. (A) Vi trwdng 1; (B) Vi trwong 2; (C) Vi trwong 3; a) Hat
phén hiru thy; b) Hat phan bt thy.

Dé danh gia d6 hiru thu ctia hat phan ¢ cac thoi diém no
hoa trong ngay, chiing t6i tién hanh thu hoa khé qua ciia 2
gidng va kiém tra chit luong cua hat phin tir 8 gio sang dén
11 gio 30 phut. Két qua duoc trinh bay & bang 1 cho thy,
hoa cay khé qua bit dau nd va tung phén tir 8 gid sang. Hoa
né kéo dai dén 11 gid 30 phat. Mot sb it hoa nd sém hon
va mudn hon thoi gian nay. Két qua & bang 1 ciing cho thiy
d6 hitu thy trung binh cta hat phin khong sai khac & cac
thoi diém no hoa tir 8 gio toi 11 gio 30 phut. Pay 1 khoang
thoi gian rat thich hgp dé tién hanh lai tao cho hoa kh qua.
Trong d6, do hitu thy cua hat phén & giéng BD2 cao nhét 1a
61,26% ¢ thoi diém 8 gio 30 phit sang va ¢ gidng thuong
mai 1 94,05 ¢ thoi diém 11 gio. Két qua nay la thong tin
quan trong dé tién hanh budc tiép theo trong qua trinh lai
tao hat giéng khd qua.
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Bang 1. Danh gia do hiru thu cta hat phan & cac thei diém né hoa
cua cay khé qua trong nha Iwéi tai TP Thu Birc, TP HS Chi Minh, vu
doéng xuan 2020.

" - o
Thit Thoi D hiru thu (%)

tyr ?;fnn)l Gidng dia phuwong (BD2) (n=5)  Giéng thwong mgi (FI) (n=5)
1 8:00  59,16%:14,27 79,58+17,17
2 830 612641329 85,53+19,85
3 9:00  46,22°49,02 85,57+18,27
4 9:30  55,51%+12,45 89,93+18,77
5 10:00  54,39*+13,70 88,52+18,50
6 1030 52,62+11,82 81,59+20,00
7 11:00  50,91+7,24 94,05+13,39
8 11:30  55,38"+7,73 80,76+20,99
Prob 0,002 0,187

Céc ky tw a, b cd y nghia Ia phan hang khéc biét khi xt Iy théng ké.

3.2. Anh hwéng dp hitu thu téi khd ning két hat

Dé danh gia do hiru thy cua hat phan anh huong toi kha
nang két hat, ching t6i thu qua tir cac phép lai tu thu bét
budc (5 qua/thoi diém), dém tong s6 luong hat duge hinh
thanh/qua va sé luong hat may/qua. Két qua thu dugc duge
trinh bay ¢ bang 2.
Bang 2. Anh hwéng do hiru thu hat phdn dén kha nang két hat.

. o D0 hitu thy P Ty 1¢ hat may/
The . Thoi gian R So hat/qua .
o« Giong thu ohin trung binh (TB) qua trung
g 'p (%) binh (%)

| Diaphuong 8:00-8:30 60,21 33,50 71,72

(BD2) 8:30-9:00 53,74 31,75 38,43
,  Thuong mai 8:00-8:30 82,56 8,50 84,90

Fl 8:30-9:00 85,55 11,25 84,90

Tu bang 2 ta théy, do hiru thu cua hat phén ty 1¢ thuan
v6i s6 lwong hat thu dugc/qué va s6 hat may ¢ ca 2 khoang
thoi gian tién hanh. Do hiru thu hat phin cua giéng thuong
mai F1 14 82,56 va 85,55% khi tién hanh lai thu dugc sé
hat trung binh/qua 1a 8,50 va 11,25, ty 1 hat may/qua trung
binh 1a 84,90%. Tuong ty nhu vy, do hitu thu cia gidng
BD2 12 60,21 va 53,74% khi tién hanh tu thy thu duoc s6 hat
lai trung binh/qua 1a 33,5 va 31,75, ty 1€ hat méy/qué trung
binh 14 71,72 va 38,43%. Nhu vay, két qua nay cho ching ta
thdy dé thu duogc két qua lai tot nén co thong tin vé thoi diém
lai tao thich hop cho sy thu phin va chon cac dong/gidng c6
d6 hitu thu cao dé tién hanh lai.

Vi giéng kho qua BD2, thoi gian khao sat tir 8 gio dén
8 gio 30 phit cho gid tri d§ hitu thu trung binh cao hon va
két qua lai tao t6t hon so véi khoang thoi gian tir 8 gio 30

M
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Hinh 2. Sé hat/qua va hinh thai hat cta 2 giéng khé qua. (A) Gidng khd qua dia phwong (BD2); (B) Giéng khd qua thuwong mai F1.

phat dén 9 gio. Trong khi d6, d6 hitu thu giéng thuong mai
tai thoi diém tir 8 gid 30 phit dén 9 gid cao hon khoang toi
gian tir 8 gio dén 8 gio 30 phut va két qua cua phép lai thu
dugc ciing t6t hon.

4. Ban luan

Trong qué trinh san xudt hat gidng, mot trong nhiing
muc ti€u quan trong la san xuat ra sd luong hat lai nhiéu va
c¢6 chat lugng tét. Qua trinh lai tao giéng cdy trong, ngoai
cac yéu td ngoai canh nhu nhiét do, do am, gi6 va con trung
anh huong dén qué trinh thy phan, thy tinh, hinh thanh qua
va hat. Dac tinh di truyén trong d6 do hiru thu cua hat phén
cling 1a yéu t6 rat quan trong anh huéng dén qua trinh nay
[8, 9]. Hat phan 1a noi mang cac giao tir duc, bao gdm 3
phﬁn khéc biét nhau vé thanh phén hoé hoc, ciu trac hinh
thai, sinh hoc va sinh 1y [10]. 3 phan nay gém 16p mang
ngodi, mang trong va phan trung tim chua té bao chat va
nhan. Nhén hat phan 12 noi chtra nhiéu chat nhidm sic va bat
mau khi nhuém bang thudc nhuom [11-13]. Theo A. Tyagi
va cs (1995, 1998) [14, 15], d6 hiru thy ciia hat phan c6 thé
xéc dinh theo strc séng hat phan. Céc tac gia da tién hanh thi
nghiém vai 2 phuong phap. Trong do, cac tac gia da thu hat
phan cua 3 loai cay ngap min & Fiji tai thoi diém hoa ng va
chia ra 1am 2 phan. Mt phan tién hanh phuong phap nhuém
hat phan bang acetocamine 5%, phan con lai tién hanh danh
gia strc sdng hat phan bang cach kiém tra ty 16 nay mam cua
hat phin trén méi truong dinh dudng nhan tao. Két qua chi
ra rang, 2 phuong phap cho két qua twong ing nhau. Tuy
nhién, phuong phap nhudm hat phan bang acetocamine 5%
don gian va d& thyc hién. Vi vay, nhiéu nghién ctru sau nay
da st dung phuong phap nhuém acetocamine dé danh gia
d6 hitu thy cta hat phan [4, 5-7, 16]. T.Q. Dung va cs (2011)
[6] danh gia d6 hitu thu hat phan cua cic quin thé mudp
ding (M. charantia L.) tai huyén Huong Tra, tinh Thira
Thién Hué cho thdy, d6 hitu thy cia quan thé muép déng
trong & cac dia diém khac nhau trong huyén 1 khong sai
khac nhau (tai Hrong Xuan 1a 80,66% va tai Hwong Chir 1a
81,68%). Tuy nhién, khi cac tac gia so sanh voi do hitu thu
hat phan cua céc loai cdy khac nhur dua hau va coc cho thy
d6 hitu thy ciia mudp dang cao hon.
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Trong nghién cuu nay, ching t6i da st dung phuong
phap nhudém acetocamine 5% dé danh gia d¢ hitu thy cua
hat phan 2 giéng khé qua & cac thoi diém né hoa khac nhau
trong ngay. Két qua thu dwoc cho thay, cic dong/giéng khac
nhau c¢6 d0 hiru thu hat phén khac nhau va d¢ hiru thu hat
phén ciing khac nhau & ting thoi diém né hoa khac nhau
trong ngay. Dong thoi, két qua danh gia cho thiy d¢ hiru
thu cta hat phan ty 1& thuan vé6i sb hat thu duoc/qua va ty
1€ hat méy.

- Gibng khé qua dia phuwong (BD2) ¢6 do hiru thu hat
phan dat cao nhat (61,26%) tai thoi diém thu hoa la 8 gio 30
phut sang va thip nhét (46,22%) tai thoi diém 9 gio sang.
Giéng thuong mai F1 c6 do hitu thu cao nhét ¢ thoi diém
11 gid 14 94,05% va thip nhat & thoi diém 8 gid 14 79,58%.

- B¢ hitu thy hat phén trén cy kho qua tién hanh danh
gid ty 1& thuan véi s6 hat thu dugc va s6 hat may. Do hitu thy
ctia gidng BD2 14 60,21%, s6 hat/qua trung binh 14 33,50 va
ty 1& hat may/qua trung binh 1a 71,72%.

Nghién ctru duoc tai trg boi S& Khoa hoc va Cong nghé
TP H6 Chi Minh théng qua dé tai ma s6 19/2019/HP-
QPTKHCN. Céc tac gia xin chan thanh cam on.
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Tom tit:

Trong nghién ciru nay, trinh tw nucleotide hoan chinh hé gen ty thé ciia ga Méng va mot gidng ga ban dia ciia Viét
Nam dwgc xac dinh biang phuwong phép gidi trinh tw Sanger, phan tich ciu tric va sir dung dé xac dinh mdi quan
hé phat sinh ching loai giira giéng ga nay véi cac giéng ga khac. Dir liéu trinh tw nucleotide hoan chinh hé gen ty
thé ga Mong dwoce ding ky trén Ngan hang gen NCBI véi mé s6 truy cip OR643716. Hé gen ty thé ciia ga Mong
¢6 kich thuéc 16785 cip bazo (bp), bao gom 22 gen RNA vén chuyén (tRNA), 2 gen RNA ribosome (rRNA), 13 gen
ma héa protein va 1 ving diéu khién khong ma héa (D-loop). Ty 1€ cac loai nucleotide thanh phin A, T, G va C lin
lwot twong tng 1a 30,28, 23,76, 13,48 va 32,48%. Két qua phan tich quan h¢ phit sinh chiing loai dua trén 33 trinh
tu hoan chinh hé gen ty thé cho thiy, ga Méng cé ngudn gbc tién hoa tir ga rirng 16ng dé6 phan loai Gallus gallus
spadiceus. Ga Méng c6 mdi quan hé gin véi gidng ga Pong Tio va ga lun Cao Son ciia Viét Nam; ga vang Rugao

(Rugao yellow) va ga Xiaoxiang ctia Trung Quoc.
Tir khéa: ga Méng, hé gen ty thé, phat sinh chiing loai.
Chi s6 phén logi: 4.2, 4.6

1. Dt van de

Ga Mong 1a mot gidng ga ban dia cia Viét Nam, c6 phat
tich tr lang Mong, xa Tién Phong, nay 1a xa Tién Son, thi
xd Duy Tién, tinh Ha Nam. Gidng ga Mong da duoc phat
hién va dua vao Chuong trinh “Béo ton ngudn gen vat nudi
qudc gia” tir nam 2001 [1]. Ga Méng duge danh gia co chat
luong thit va trung thom ngon, da gion, khong cé hodc c6 it
md& khi ga béo [2, 3]. V& dic diém hinh thai, ga Mong lac 1
ngdy tudi c6 mau 16ng tring nga, 16ng bong, than hinh nhod
gon, mo6 va da chan c6 mau vang. O 20 tudn tudi, ga trong
c6 mau 16ng nau do, do tia (mau ma linh) con ga mai cé mau
16ng ndu nhat (mau 14 chudi kho). Ga Mong c6 than hinh
khoe, chic chin, chan to, mao nu, tich phat trién c6 mau do
tuoi [1]. Ga tréng dat khoi lugng 1823,3+144,4 g, ga mai
dat khoi lugng 1512,2+60,3 g ¢ 20 tuan tudi [3].

Nham khai thac ngudn gen ga Méng phuc vu san xuat,
cac nghién ctru md ta dic diém ngoai hinh, danh gia kha
nang san Xuét cling nhu chon lgc, nhan thuan dé tao cac
dong ga Mong thuong phdm phuc vu san xuét di duoc thuc
hién [1, 4-6]. Tuy nhién, nhitng nghién ctru tu liéu hoa thong
tin di truyén nham luu tri cac dac diém di truyén cia gidng
ga Moéng, hd trg cho cong tac quan ly, bao ton va khai thac
ngudn gen ga Mong con han ché. Mot nghién ctru ciia S.Q.

*Tac gia lién hé: Email: pdlanvn@yahoo.com
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Do va ¢s (2019) [7] dd xac dinh mot phan trinh ty ving diéu
khién khong ma hoa (D-loop) hé gen ty thé voi do dai 525
bp cho 22 ca thé ga Mong dé danh gia da dang di truyén, xac
dinh ngudn gdc dong me ciia ga Mong va tim hiéu mdi quan
hé di truyén giita gd Mong véi gidng ga To, ga Sau ngon
cua Viét Nam. Kich thudc tuong ddi nhé so véi toan bo hé
gen ty thé ciia ving D-loop da han ché d6 phén giai trong
phén tich phat sinh chiing loai [8], gin day trinh ty toan bo
hé gen ty thé da dugc sir dung dé tai hién lai mdi quan hé
phét sinh chung loai cua mdt $6 dong vat nhu ga, lon, bo va
ngua [8-11]. Vi vay, nghién ctru nay duge thyuc hién nhim
cung cap trinh ti toan bo hé gen ty thé cua ga Mong va st
dung trinh ty nay dé tim hiéu ngudn gdc tién héa ciing nhur
méi quan hé di truyén ctia ga Méng véi cac gidng ga khac.
Pong thoi dang ky trinh ty hé gen ty thé ga Mong trén Ngan
hang gen NCBI nham tu liéu hoa thong tin di truyén cua ga
Méng phuc vu cac nghién ciru bao ton ciing nhu hd tro viée
truy xudt giéng ga ban dia.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Nghién ctu dugce thuc hién trén vat liéu di truyén DNA
clia gidng ga Mong. Mot mau ga Mong dugce thu thap tir xa
Tién Son, thi xd Duy Tién, tinh Ha Nam (noi dang bao ton

a4
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Abstract:

In this study, the complete nucleotide sequence of the
mitochondrial genome of the Mong chicken and an
indigenous chicken breed of Vietnam, was determined
by the Sanger sequencing method, structurally analysed
and used to evaluate the phylogenetic relationship
with different chicken breeds. The complete nucleotide
sequence data of the Mong chicken’ mitochondrial
genome was registered on GenBank - National Center for
Biotechnology Information (NCBI) with the accession
number OR643716. The Mong chicken’ mitochondrial
genome has a size of 16785 base pair (bp) and includes
twenty-two transfer RNA genes, two ribosomal RNA
genes, thirteen protein-coding genes, and one non-
coding control region (D-loop). A, T, G, and C nucleotide
proportions were 30.28, 23.76, 13.48, and 32.48%,
respectively. Results of the analysis of phylogenetic
relationships based on 33 complete mitochondrial
genome sequences showed that the Mong chicken has
evolutional origin from the red junglefowl subspecies
Gallus gallus spadiceus. The Mong chicken is in close
relationship with the Dong Tao chicken and Cao Son
dwarf chicken in Vietnam, Rugao yellow chicken and
Xiaoxiang chicken in China.

Keywords: mitochondrial
phylogenetic relationships.

Classification numbers: 4.2, 4.6

genome, Mong chicken,
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va phat trién glong ga Mong). Ca thé ga Mong duoc lwa
chon de thu mau mau dua trén dac dlem hinh thai ddc trung
cho gidng da duoc cong bd trong cudn At lat cac gidng vat
nudi Viét Nam [12].

2.2. Phwong phap nghién ciru

Thu mdu va tach chiét ADN téng s6: 1 mm mau g
Méng duoc lay tir tinh mach canh va bao quan trong ong
¢ chira chat chéng dong EDTA 0,5 M ¢ 4°C. DNA tong
s0 duoc tach chiét tir méu bang bo kit GeneJET Genomic
ADN Purification Kit (Thermo Scientific™, Thermo Fisher
Scientific, Waltham, M¥) va bao quan & -20°C. Nong do
DNA tong sb duoc xac dinh bang thiét bi dinh lugng DNA
Qubit 3.0 (Invitrogen™, Thermo Fisher Scientific, Waltham,
Mg¥). Tinh toan ven DNA duoc danh gia bang phuong phap
dién di trén gel agarose 1,5%.

Nhan ddc hiéu va giai trinh tw cdac phan doan hé gen
ty thé: Trinh tu toan bd hé gen ty thé ciia ga Mong dugc
khuéch dai bang phan tng chu01 trung hop (Polymerase
chain reaction - PCR) v&i b mdi gdm 23 cip mdi dugce
thiét ké bai H.G. Bao va cs (2008) [13]. M6t phan img PCR
c6 thé tich 25 pl chira 12,5 ul dém DreamTaq PCR Master
Mix 2X (Thermo Scientific™, Thermo Fisher Scientific,
M%), 0,5 ul mdi mdi (10 pM), 100 ng DNA tong s va nude
khong chira cac enzyme nuclease. Chu trinh nhiét phan ng
PCR bit ddu & 94°C trong 3 phut; tlep theo 1a 35 chu ky bién
tinh & 94°C trong 30 gidy, gan mdi ¢ nhiét do (Ta°C) trong
30 gidy (Ta°C phu thudc vao timg cip mdi), kéo dai & 72°C
trong 1 phut; kéo dai cudi cing & 72°C trong 7 phut. Céac
san pham PCR dugc tron v6i dung dich Loading Dye 6X
truge khi kiém tra kich thudc bang dién di trén gel agarose
1,5% trong 35 phut & 100 V. Gel agarose dugc nhudém bang
thudc nhuém RedSafe™ Nucleic Acid Staining Solution
(iNtRON Biotechnology, Seongnam, Han Quéc) dé c6 thé
quan sat cac san pham PCR duéi may soi UV. Céc san phdm
nhan déac hi€u cua cac phan ung PCR duogc tinh sach béng
kit PureLink™PCR Purification Kit (Invitrogen™, Thermo
Fisher Scientific, Waltham, M) va gii trinh ty hai chiéu
trén may ABI 3130 (Applied Biosystems, Foster, CA, M¥)
sir dung ciing 23 cip mdi cua phan tng PCR.

Ghép néi trinh tw cdc phan doan thanh hé gen ty thé
hoan chinh: Dit liéu tho thu dugc sau giai trinh ty s€ dugc
danh gi4 bang phin mém BioEdit. Cac phan doan trinh tu
nucleotide hé gen ty thé duoc lap rap, ghép ndi bang phan
mém Unipro UGENE phién ban 40.1 dé thu duoc trinh tur
nucleotide hoan chinh h¢ gen ty thé ¢ dinh dang file FASTA.

Phdn tich cdu triic hé gen ty thé: Trinh tu nucleotide
hoan chinh h¢ gen ty thé duoc chu thich bang cong cu truc
tuyen MITOS (http://mitos.bioinf.uni-leipzig.de/index.py).
Tan s6 cac nucleotide A, C, G, T va ham luong A+T, G+C
ctia hé gen ty thé duoc tinh toan bang phan mém DAMBE
phién ban 7.3.5.
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Phdn tich méi quan hé phat sinh ching logi: Trinh ty  Béng 1. CAu tric hé gen ty thé ga Méng.
nucleotide hoan chinh hé gen ty thé ciia ga Méng duge dong - -
hang da trinh tu v6i céc trinh tu nucleotide hoan chinh hé ) Rl :;l;gc gl}’,a"g Bjba Bba B{ba
gen ty thé cua cdc gidng ga rimg va ga nha truy xudt tir ~ Téngen  Chudi goji Ko )" iy, KhOT o Két o doi
Ngan hang gen NCBI bing thuat toan MUSCLE trong phan diu thiic gen M0 fhic

mém MEGA phién ban X. Cdy phat sinh chung loai dugc ~ Dloop H 1 1232 1232 0
Xﬁy dll'l’lg bElll’lg phﬁn mém MEGA phlép ban X theo phuong tRNA-Phe H 1233 1302 70 0 GAA
phép Maximum likelihood véi 1.000 lan Iap lai. 1STRNA. H B3 277 975 0
3. Ke[ u“é va han |||a|| tRNA-Jal H 2278 2350 73 0 TAC
3.1. Diic dibm hé gen ty thé ciia ga Mong t’;i ;R]LVA E 232 izz ij” 39 o
-Leu
Hé gen ty thé ctia ga Mong co kich thuc'{C 1a 16785 bp.  p, = 4056 5030 975 0 TG TAA
Trinh ty nucleotide hoan chinh hé¢ gen ty thé cua ga Méng
duogc xac dinh va dang ky trén Ngan hang gen NCBI vdi ma (RNAfle  H WL ST OAT
sd truy cap 1a OR643716. Cac nucleotide C, A, Tva G trong ~ ThA-Gn L 5108 5178 71 -l TG
hé gen ty thé ga Mong c6 ty 18 twong tng 1a 32,48, 30,28, ~ RNA-Mer H 5178 5246 69 0 CAT
23,76 va 13,48%. Céc ty 1é nucleotide nay tuong ddng véi ~ ND2 H 5247 6287 1041 -2 ATG  TAG
mot sO gidng ga ban dia Trung Qudc: Longsheng Feng, ®NA-Tp H 6286 6361 76  +6 TCA
Luhua, Piao, Taoyan, Huang-shan [14-18] vamot s6 ga ban  guaam L 6368 6436 69 43 TGC
dia Viéty Nam nhu: Lac Son, TQ va ga lun Cao Son da duogc T a0 6512 13 41 o
cong bo [19-21]. Hé gen ty thé ga Mong theo hudng giau
A/T v6i ham luong A+T (54,04%) 16n hon ham lugng G+C @S b O 6519 66 acA
(45,96%), day 1a mot dic diém dién hinh cta hé gen ty thé ~ ®NADr L 6579 6649 71+ GTA
dong vat c6 xuong séng. cor H 6651 8201 1551 -9 GTG  AGG
Két qua chu giai hé gen ty thé cho thiy, hé gen ty thé ga (RNASer L S meT B 1A
Moéng tuong tu hé gen ty thé dién hinh cua loai ga da duge ~ TNAAp H - 8270 8338 69 GTe
P. Desjardins va cs (1990) [22] bao c4o, bao gébm 1 ving €O H 8340 9023 684 41 ATG  TAA
D-loop, 2 gen ma hoa RNA ribosome (rRNA), 13 gen ma  tRNA-Lys H 9025 9092 68  +1 TTT
hoa protein, 22 gen ma héa RNA van chuyén (tRNA) (bang  47ps H 9094 9258 165 -10  ATG TAA
1) Vfll’lg D-lOOp n{:flm trén chu(:)i né.ng, glﬁ’a gen tRNA-Phe ATP6 H 9249 9932 684 -1 ATG TAA
va gen tRNA-Glu, c6 d6 dai la 1232 bp. 2 gen rRNA 12§, o R P
va 16S cling nam trén chuodi nang va c6 chiéu dai lan luot
14 975 va 1622 bp. Céc gen tRNA c6 chidu dai tr 65 dén ey H 10716 10784 (9 0 Tee
76 bp. 8 trong 22 gen tRNA & trén chudi nhe. Téng chidu  P? H o 10785 1136 352+ ATG  TAA
dai ctia 13 gen ma hoa protein 1a 11394 bp, chiém 67,88%  ®NA-4rg H 11138 11205 68 0 TcG
chiéu dai toan bo hé gen. Cac gen ma hoa protein co chiéu  ND4L H 11206 11502 297 -7 ATG  TAA
dai dao dong tur 165 (ATPS) dén 1818 bp (ND5) chu yéu ND4 H 11496 12873 1378 0 ATG  T-
néi‘m trén chudi ning, ngoai trir gen ND6 trén ghuéi nhe.  gpNAis H 12874 12942 69 +1 GTG
Hau hét cac gen ma hoa protein c6 codon khoi dau la ATG, oo o R e e
ngoai tru gen COI, stt dung GTG lam codon khoi dau. Boi 1
v6i codon két thuc, cac gen mi hoa protein chi yéu co (RRALe T 1010 10s0 7t 0 TAG
codon két thuc 1a TAA. Gen COIII va ND4 két thuc bang ~ M° H 13081 14898 1818  +4 ATG  TAA
codon khong hoan toan (T--), codon két thuc TAA s& hinh ~ Ovb H 14903 16045 1143 +3 ATG  TAA
thanh sau khi trai qua qua trinh polyadenyl hoa trong qua  (RNA-Thr H 16049 16117 69 0 TGT
trinh phién ma [23]; gen ND2 két thuc bang codon TAG;  ®NA-Pro L 16118 16187 70  +6 TGG
gen COI két thiic bang codon AGG. Trong h¢ gen ty thé g& s L 16194 16715 522 2 ATG  TAA
Mong, 17 doan trinh tu khéng ma héa dugc tim thiy giira i A T

céc gen va c6 chiéu dai dao dong 1-9 bp. Ngoai ra con xac

dinh dugc 7 doan trinh tu tring nhau gitta cdc gen véi kich ~ “+n”: s6 nucleotide gitra 2 gen; “-n™: s6 nucleotide trung I&p gitva 2 gen;
thudc 1-10 bp. Chu giai chi tiét cAu trac hé gen ty thé ga  “0”: 2 gen lién ké nhau; H: chudi nang (Heavy strand); L chudi nhe (Light
Moéng duoc thé hién & bang 1. strand).
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3.2. Méi quan hé phat sinh ching logi dwa trén trinh
tw hoan chinh hé gen ty thé

Dua trén céc trinh tu nucleotide hoan chinh hé gen ty
thé cua cac giébng ga khac dwoc truy xuat tir Ngan hang
gen NCBI va ciia gd Mong, cdy phat sinh ching loai thé
hién mdi quan hé giira ga Mong véi cac loai ga rimg va cac
giéng ga nha phan bd & Viét Nam, Trung Quéc, An Do, Lao,
Philippines, Indonesia, New Guinea va chau Au di dugc
xdy dyng (hinh 1).

—— KR347464 Jinhu Wufeng - Trung Quaée
AP003320 Gallus sonneratii
AP003317 White Leghorn
——— AP003319 G# ban dia Lao

GU261712 Lverwu - Trung Quée
?: AP003318 White Plymouth Rock
0OL959342 Ga To
KP211425 Kadaknath - An P9
KP211421 Nicobari Black- An Py 1
KP211420 Haringhata black - An o
GU261708 Gallus gallus murghi
KP211419 Ghagus - An B§
KP211418 Aseel - An D9
GU261702 Gallus gallus spadiceus
DQG648776 Tibetan - Trung Qut"ic
KP211424 Tellicherry - An B
KX781319 Xiaoxiang - Trung Quée

KP742951 Rugao yellow - Trung Qudc
# AP003321 Gallus gallus spadiceus u
2 . OR643716 Ga Méng
% OL959343 Ga lin Cao Son
100 KY094500 G Déng Tio —

GU261675 Xuefeng - Trung Québc
OP740915 Ga Lac Son
GU261716 Gallus gallus spadiceus

KY039399 Tugop Philippines i
KY039425 Maluku Indonesia

AP003323 Gallus gallus bankiva

KY039394 Long Island New Guinea

AP003322 Gallus gallus gallus
GU261674 Gallus gallus jabouillei
AP003324 Gallus varius
AP003325 Gallus lafayetii

—_—1IV

—_—V

—_—VI
Hinh 1. Cay phat sinh chiing loai Maximum likelihood dwa vao trinh
tw nucleotide hoan chinh hé gen ty thé ctia ga Méng, céc loai ga rirng
va céc gidng ga nha. Cac gia tri bootstrap woc tinh (250%) véi 1.000 1an
lap lai dwoc thé hién & dau cac nhanh.

Hinh anh cay phat sinh ching loai cho thdy, cac trinh
tu hé gen ty thé cua cac giéng ga dugc phan thanh 6 nhanh
chinh. Trong do, ga Moéng dugc phan nhanh cung véi 2
gidng ga ban dia ctia Viét Nam (ga Dong Tao va ga lin Cao
Son), 2 gidng ga ban dia cua Trung Qudc (ga Xiaoxiang va
ga vang Rugao) cung véi ga rung long do phan loai Gallus
gallus spadiceus (nhanh II). Két qua nay thé hién mdi quan
hé gan giii ctia ga Mong véi ga rimg 16ng d6 phan loai Gallus
gallus spadiceus. Ga rimg 16ng d6 (Gallus gallus) gdm co
5 phan loai phu la G.g. gallus, G.g. murghi, G.g. spadiceus,
G.g. bankiva va G.g. jabouillei, dwoc xem 1 t6 tién cia ga
nha ngay nay. Trong khi A. Fumihito va cs (1996) [24] cho
rang, phan loai G.g. gallus (6 Thai Lan) 1a t6 tién hoang da
duy nhit ciia ga nha ngay nay, nhirg nghién ctru gan day
cho thiy, ca 5 phan loai ctia ga rimg 1ong d6 déu 1a t6 tién ga
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nha ngay nay [8, 25, 26]. Nghién ctru ciia M.S. Wang va cs
(2020) [27] trén toan bo hé gen nhan cua 863 con ga nha, 4
gidng ga rimg va 5 phan loai ga ring 16ng do da chi ra phan
loai G.g. spadiceus phan bd chu yéu ¢ khu vuc tdy nam
Trung Qudc, bic Thai Lan va Myanmar ngay nay 1a phan
loai t6 tién chinh cua ga nha chau A hién dai. Sau khi duoc
thudn hoa, ga da phan tan khip Pong Nam A, Nam A va lai
tao v&i cac phan loai ga nlrng long do cﬁng nhu cac loai ga
rimg khéac [27]. Nhu vy, mbi quan hé gan giii clia ga Mong
V0’1 phan loai G.g. spadiceus cho thdy, ga Mong ¢6 ngudn
gdc tir phan loai ga rung G g spadlceus va mdi quan hé nay
da ting ho quan diém ngudn gbc da phén loai ga rimg long
do6 cua ga nha.

Ngoai ra, ciy phat sinh chung loai con cho thiy mdi quan
hé gan giii ciia ga Mong véi 2 gidng ga ban dia khac ciia Viét
Nam 1a ga Pong Tao (phan b ¢ tinh Hung Yén) va ga lin
Cao Son (phdn bd & tinh Quang Ninh), nhung c¢6 khoang
cach di truyén xa véi ga Lac Son (phan bd & tinh Quang
Binh) va ga To (phan bd & tinh Thai Binh). Trong nghién
ctiu ctia S.Q. Do va cs (2019) [7], ga Mong cling thé hién
mdi quan hé xa véi ga To nhung lai c6 quan hé gan giii voi
g Sau ngon. Cay phat sinh ching loai ciing thé hién mbi
quan hé phat sinh gitra ga Mong véi cac gidng ga & cac khu
vuc dia 1y khac, cu thé ga Méng c6 mbi quan hé gan véi 2
gidng ga ban dia Trung Qudc: ga vang Rugao va Xiaoxiang
hon so véi cac gidng ga & khu vuc quin dao Dong Nam A va
An Db. Nghién ctru cia S.Q. Do va cs (2019) [7] cling cho
rang, ga Méng c6 ngudn gbc da dong me, trong dé co cac
dong me phan bd & phia nam, tdy nam Trung Qudc va cac
khu vuc lan can ciing nhu ¢ Dong Nam A. Méi quan hé gan
giii ndy c6 thé lién quan dén vi tri dia 1y gan giii giita Viét
Nam va Trung Qudc ciing nhu cta lich st di dan cua ngudi
Trung Qudc dén Viét Nam trong cac thé ky trudc [28].

4. Két luan

Trinh tu nucleotide va céu triic hé gen ty thé ga Mong
da dugc xac dinh va dang ky trén Ngan hang gen NCBI. Ga
Mong c6 ngudn gde tién hod tir ga rimg 16ng do phéan loai
G.g. spadiceus. Trong mdi quan hé phat sinh chung loai véi
cac gidng ga ban dia Viét Nam, ga Méng c6 mdi quan hé
gan v4i ga Pong Tao, ga lin Cao Son hon so véi ga TO va
ga Lac Son. Ngoai ra, gd Mong ¢6 mdi quan hé gan véi ga
vang Rugao va Xiaoxiang cua Trung Qudc hon so vdi cac
gidng ga ban dia cia An Do va quan dao Pong Nam A.

Céc tac gia xin chan thanh cam on sy hd trg kinh phi
tr B6 Khoa hoc va Céong nghé cho Phong Thi nghiém
Trong diém Cong nghé Té bao Pong vat dé thuc hién
nghién clru nay.

a1



TAI LIEU THAM KHAO

[1]N.T.K. Cuc, P.D. Tien, N.H. Cuong, et al. (2016), “Selection of
Mong chicken breed”, Journal of Animal Science and Technology, 61,
pp-22-32 (in Vietnamese).

[2] D.V. Dien (2004), “Result of conservation of Mong chicken
breed”, Conference on Conservation of Animal Genetic Resources 1990-
2004, National Institute of Animal Sciences, pp.129-132 (in Vietnamese).

[3] H.X. Tung, N.V. Dat, N.V. Dong, et al. (2009), “Evaluation
of appearance characteristics, growth and reproduction performance
of 3 chicken breeds: Ho, Mia and Mong (Tien Phong) at Lien Ninh
experimental farm”, Scientific Reports 2008 - Genetic and Animal
Breed Section, National Institute of Animal Sciences, pp.286-295 (in
Vietnamese).

[4] N.T. Tuyen, N.T.K. Cuc, P.D. Tien, et al. (2016a), “Phenotypic
characteristics and productivity of the Mong Tien Phong chicken
breeding through three generations of selection”, Journal of Animal
Science and Technology, 69, pp.38-47 (in Vietnamese).

[5]1 N.T. Tuyen, N.T.K. Cuc, P.D. Tien, et al. (2016b), “Growth
potential of the Mong Tien Phong chicken”, Journal of Animal Science
and Technology, 69, pp.54-61 (in Vietnamese).

[6] P.V. Son, N.T.T. Hien, D.V. Dung, et al. (2022), “Growth
capacity of Mong chicken”, Journal of Animal Science and Technology,
136, pp.61-71 (in Vietnamese).

[71 S.Q. Do, L.T.P. Nguyen, T.H. Nguyen, et al. (2019),

“Genomic characterisation of three Vietnamese indigenous
chicken varieties using mitochondrial D-loop sequences”,
Canadian  Journal of Animal Science, 99(4), pp.833-839,

DOI: 10.1139/cjas-2019-0025.

[8] Y.W. Miao, M.S. Peng, G.S. Wu, et al. (2013), “Chicken
domestication: An updated perspective based on mitochondrial
genomes”, Heredity, 110(3), pp.277-282, DOI: 10.1038/hdy.2012.83.

[9] G.S. Wu, Y.G. Yao, K.X. Qu, et al. (2007), “Population
phylogenomic analysis of mitochondrial DNA in wild boars and
domestic pigs revealed multiple domestication events in East Asia”,
Genome Biology, 8(11), DOI: 10.1186/gb-2007-8-11-r245.

[10] A. Achilli, S. Bonfiglio, A. Olivieri, et al. (2009), “The
multifaceted origin of taurine cattle reflected by the mitochondrial
genome”, PLOS ONE, 4(6), DOI: 10.1371/journal.pone.0005753.

[11] A. Achilli, A. Olivieri, P. Soares, et al. (2012),
“Mitochondrial genomes from modern horses reveal the major
haplogroups that underwent domestication”, Proceedings of
The National Academy of Sciences, 109(7), pp.2449-2454,
DOI: 10.1073/pnas.1111637109.

[12] V.V. Su, P.C. Thieu (2016), Atlas of Livestock Breeds in
Vietnam, Agriculture Publisher, 62pp (in Vietnamese).

[13] H.G. Bao, C.J. Zhao, J.Y. Li, et al. (2008), “Sequencing and
alignment of mitochondrial genomes of Tibetan chicken and two
lowland chicken breeds”, Science in China Series C: Life Sciences,
51(1), pp-47-51, DOI: 10.1007/s11427-008-0005-0.

[14]J. Gu, S. Li (2020a), “Complete mitochondrial genome of the
Longsheng Feng chicken (Gallus gallus)”, Mitochondrial DNA Part B
Resour, 5(3), pp.2911-2912, DOI: 10.1080/23802359.2020.1791753.

KHOA
&CONGHI\?GCI:-IE

66(2) 2.2024

s Khoa hoc Néng nghiép | Chan nudi, Céng nghé sinh hoc trong néng nghiép, thiy san

[15] J. Gu, S. Li (2020b), “The complete mitochondrial genome
of the Luhua chicken (Gallus gallus)”, Mitochondrial DNA Part B
Resour., 5(3), pp.2832-2834, DOI: 10.1080/23802359.2020.1791021.

[16] J. Gu, S. Li (2020c), “Next-generation sequencing of the
complete mitochondrial genome of the Piao chicken (Gallus gallus)”,
Mitochondrial DNA Part B Resour, 5(3), pp.2870-2871, DOI:
10.1080/23802359.2020.1791755.

[17] L.L. Liu, H.B. Xie, Q.F. Yu, et al. (2016), “Determination and
analysis of the complete mitochondrial genome sequence of Taoyuan
chicken”, Mitochondrial DNA Part A, 27(1), pp.371-372, DOI:
10.3109/19401736.2014.895991.

[18] S. Jin, H. Zang, P. He, et al. (2021), “Complete mitochondrial
genome and phylogenetic analysis of Huangshan Black chicken (Gallus
gallus)”, Mitochondrial DNA Part B Resour., 6(1), pp.243-244, DOI:
10.1080/23802359.2020.1860694.

[19] G.T.T. Nhan, P.T.P. Mai, N.V. Ba, et al. (2023a), “The complete
mitochondrial genome sequence and phylogenetic analysis of Lac Son
chicken”, Journal of Animal Husbandry Sciences and Technics, 284,
pp-2-7 (in Vietnamese).

[20] L.D. Pham, T.T.N. Giang, V.B. Nguyen, et al. (2023), “The
complete mitochondrial genome and phylogenetic analyses of To
chicken in Vietnam”, Genes, 14(5), DOI: 10.3390/genes14051088.

[21] G.T.T. Nhan, P.T.P. Mai, N.V. Ba, et al. (2023b), “The complete
mitochondrial genome sequence and phylogenetic analysis of Lun Cao
Son chicken”, Vietnam Journal of Agriculture and Rural Development,
8, pp.148-155 (in Vietnamese).

[22] P. Desjardins, R. Morais (1990), “Sequence and gene
organisation of the chicken mitochondrial genome: A novel gene
order in higher vertebrates”, Journal of Molecular Biology, 212(4),
pp-599-634, DOI: 10.1016/0022-2836(90)90225-B.

[23] D.A. Clayton (1991), “Replication and transcription of
vertebrate mitochondrial DNA”, Annual Review of Cell Biology, 7,
pp.453-478.

[24] A. Fumihito, T. Miyake, M. Takada, et al. (1996),
“Monophyletic origin and unique dispersal patterns of domestic
fowls”, Proceedings of The National Academy of Sciences, 93(13),
pp.6792-6795, DOI: 10.1073/pnas.93.13.6792.

[25] Y.P. Liu, G.S Wu, Y.G. Yao, et al. (2006), “Multiple maternal
origins of chickens: Out of the Asian jungles”, Molecular Phylogenetics
and Evolution, Domestications, 38(1), pp.12-19, DOI: 10.1016/j.
ympev.2005.09.014.

[26] S. Kanginakudru, M. Metta, R.D. Jakati, et al. (2008),
“Genetic evidence from Indian red jungle fowl corroborates multiple
domestications of modern day chicken”, BMC Evolutionary Biology,
8(1), DOI: 10.1186/1471-2148-8-174.

[27]1M.S. Wang, M. Thakur, M.S. Peng, et al. (2020), “863 genomes
reveal the origin and domestication of chicken”, Cell Research, 30,
pp.693-701, DOI: 10.1038/s41422-020-0349-y.

[28] N.T.K. Cuc, H. Simianer, L.F. Groeneveld, et al. (2011),
“Multiple maternal lineages of Vietnamese local chickens inferred by
mitochondrial DNA D-loop sequences”, Asian-Australasian Journal of
Animal Sciences, 24(2), pp.155-161, DOI: 10.5713/ajas.2011.10155.

48



DOI: 10.31276/VIST.66(2).49-54 Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thiy s&n s

Phat sinh hinh thai i vio, hoat tinh enzyme khang oxy hoa va tich iy hop chit thi i
cta mau long than cy Diép ha chau dang (Phyllanthus amarus) dwoi diéu kién Clinostat 2D

Lé Thé Bién"2, Hoang Thanh Tung" >, Nguyén Thi Nhwr Mai', Hoang Pic Khii', P65 Manh Cuong!,
Trwong Hoai Phong', Vii Quoc Luin!, Bui Van Thé Vinh3, Dwong Tan Nhut!”
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Tom tit:

Trong nghién ciru nay, miu 16ng than ciia cAy Di¢p ha chiu ding (Phyllanthus amarus) in vitro 4 tuin tudi c6 chidu
dai 1 cm dwoe cit doi theo chiéu doc va nudi ciy duwéi didu kién Clinostat 2D (diéu kién md phong khong trong lwc)
va dbi chirng nham danh gia qua trinh phat sinh hinh thai in vitro, hoat tinh enzyme khang dxy héa va su tich liiy
hop chit thir cap. Két qua cho thiy, 34,33% miu cdy cim ng md seo va 65,67% miu ciy hinh thanh ré bat dinh
duwéi diéu kién Clinostat 2D so véi 100% miu ciy cam ing mé seo dwdi diéu kién ddi ching sau 4 tudn nudi ciy.
Ngoai ra, khoi lwong twoi va khé ciia cum md seo (twong trng la 792,00 va 79,17 mg) dwéi diéu kién Clinostat 2D cao
hon so véi khoi lwgng twoi va khé ciia cum mé seo (twong vng 1a 313,33 va 30,07 mg) & diéu kién ddi chirng. Hoat
tinh superoxide dismutase (SOD), catalase (CAT) va phenolic ¢ diéu kién Clinostat 2D cao hon so véi diéu kién doi
chirng. P6i véi hypophyllanthin va phyllanthin, ham lwgng trong mé seo & diéu kién Clinostat 2D déu cao hon doi
chirng. O diéu kién Clinostat 2D, ham hrgng hypophyllanthin trong mé seo (29,06 pg/g chit twoi) cao hon trong ré
bt dinh (9,03 pg/g chit twoi), trong khi hoat chét phyllanthin chi xuét hién & md seo ma khong c6 & ré bét dinh.

Tir khéa: Clinostat 2D, diép ha chau diing, hoat tinh khang dxy hoa, hop chit thir cAp, mé seo, ré bét dinh.

Chi sé phén loai: 4.6

1. Dt van de moi sinh vat song trén Trai dat [6], nhung diéu nay thuong
. C R A LA AL s bi bo qua trong cac nghién ctru vé khia canh anh huong dén
Trong luc dong vai tro nhu mot nguon tin hi¢u 6n dinh ’ q ) g g ] A c N g
V1A~ A Yo ak ) R S su phat sinh hinh thai cta thyc vat. Do d6, nghién ctru su
va bén virng nhat trén Trai dat trong hang triéu nam tién hoa o . o - oo N
I A A e A a1, phat sinh hinh thai cia thuc vat dudi diéu kién khong trong
cta cic sinh vat song. Nghién ctru sy thay doi va sai khac o P
\ x . R A1 . luc 1a mot phuong phép tiép cdn nham tim hicu vai tro cia
cta co thé sinh vat trong di¢u kién khong trong luc mang K T T
Y S A . trong luc 1én thuc vat. Mac du budc dau da cé mot s6 nghién
lai nhi€u hiéu biét cho con ngudi vé su tuong tac giira trong e T T . N A
ctru vé chu dé nay [7, 8], tuy nhién, nguon mau thuc vat

dugc str dung cho céc nghién cuu phat sinh hinh thai dudi
diéu kién khong trong lyc trudc day déu 1a phoi hop tir da
truong thanh (hat gidng), dan dén viéc kho c6 thé danh gia
giai doan som ctia qué trinh phét sinh hinh thi trong diéu

luc va sinh vat. Mot sb nghién curu lién quan dén linh vuc
cong ngh¢ sinh hoc thuc vat nhu sy thay ddi & cép d6 té bao
va phan tir cta ciy Arabidopsis [1], su thay doi tbc do sinh
truong cua té bao don cay Thude 14 [2, 3] dugce ghi nhan
duéi diéu kién khong trong luc. Ngoai ra, thuc vat bac cao

da sir dung trong lyc nhu mot ngudn tin hiéu dang tin cay kién khong trong lyc.

nhat cho muc dich phat sinh hinh thai [4]; tuy nhién, su phat
sinh hinh thai thyc vat trong diéu kién trong lyc thay ddi van
1a van dé chua duoc quan tdm nghién clru nhiéu. Mit khac,
nghién ctru su thay ddi cac yéu t6 hoa hoc hoic vat Iy 1a yéu
cdu can thiét [5]; mot trong nhitng yéu t vat Iy mubn dugc
dé cap ¢ day la trong lyc - mot luc vat 1y co ban tac dong 1én

*Tac gia lién hé: Email: duongtannhut@gmail.com; tunght.stn@gmail.com
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Cho dén nay, c6 mot s6 nghién ciru vé su phat sinh hinh
thai cua thuc vat dudi diéu kién khong trong luc ma vat liéu
1a hat cua cdy Lua [4], Pau do [7], Cai dau [8], Dua chudt
[9]. M6t s6 nghién ctru anh huong cia diéu kién mo phong
khong trong luc 1én kha ning ndy mam, sinh truong, phat
trién va tich lity hop chét thir cp cua cdy Bong nudc, Dira
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Abstract:

In this study, 4-week-old internodes of in vitro
Phyllanthus amarus with 1 cm in length were cut in a half
longitudinal section and cultured under 2D clinostat and
control conditions to evaluate in vitro morphogenesis,
antioxidant enzyme activity and secondary compound
accumulation. The results showed that 34.33% of
explants induced callus and 65.67% of explants formed
adventitious root under 2D clinostat compared with
100% explants induced callus under control after 4 weeks
of culture. In addition, the fresh and dry weights of callus
clusters (792.00 and 79.17 mg, respectively) under 2D
clinostat were higher than those under control (313.33
and 30.07 mg, respectively). Superoxide dismutase
(SOD), catalase (CAT), and phenolic under 2D clinostat
were higher than those of control. For hypophyllanthin
and phyllanthin, the concentrations in the callus under
2D clinostat condition were higher than the control.
The hypophyllanthin content in the callus (29.06 pg/g
fresh weight) was higher than in the adventitious root
(9.03 pg/g fresh weight) under 2D clinostat, while the
phyllanthin only obtained in the callus that was absent
in the adventitious root.

Keywords: adventitious root, antioxidant activity, callus,
Phyllanthus amarus, secondary compounds, 2D clinostat.

Classification number: 4.6
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can va Diép ha chau diang [10], chuyén hoa ning lugng va
hormone néi sinh ¢ cay Thu hai duong [11], su tdng cuong
cac hop chét khang 6xy hoa trong Dau xanh [12], qué trinh
chuyén hoa chit khang 6xy hoéa & cay Antehmis trong ho
Cuc [13]. Gan day, su két hop giita nudi cay in vitro va didu
kién Clinostat 2D duogc sir dung dé nghién ciru phat sinh
hinh thai in vitro cady Dau tay, su bién dong hormone noi
sinh, hoat tinh ctia enzyme khang 6xy hoa va su sinh truong
tiép theo cua cdy con c6 ngudn gdc tir didu kién Clinostat
2D [14]. Tuy nhién, cac nghién ciru vé qua trinh phat sinh
hinh thai cua cay trong dudi diéu kién mé phong khong
trong luc con rat han ché. Trong nghién ctru nay, viéc két
hop nuéi cdy in vitro voi diéu kién Clinostat 2D dugc tién
hanh trén cay Diép ha chau ddng nham danh gia qua trinh
phat sinh hinh thai in vitro ctia mau 16ng than, sy bién dong
cac enzyme khang 6xy hoa (Superoxide dismutase - SOD,
Catalase - CAT, Ascorbate peroxidase - APX, Phenolic)
cling nhu sy tich lity hop chét thir cap (flavonoid va lignan)
clia mau cdy c6 ngudn gdc nudi cdy dudi didu kién Clinostat
2D so v6i mau cdy in vitro & diéu kién tinh (d6i ching).

2. Vat lieu va phucong phap nghién ciu
2.1 Nguén mau thuce vit

Mau 16ng ctia cay Diép ha chau déng in vitro 4 tuan tudi
sinh truéng va phat trién tot da dugc 6n dinh qua nhiéu lan
ciy chuyén trén méi truong MS [15] tai Vién Nghién ciru
Khoa hoc Tay Nguyén (Lam Pong, Viét Nam) dugc st
dung 1am ngudén miu ban dau.

2.2. Thiét bi Clinostat 2D va diéu kién nuéi cdy

Thiét bi Clinostat 2D (Advanced Engineering Services
Co. Ltd., Nhat Ban) dugc st dung cho muc dich mé phong
diéu kién khong trong lyc. Clinostat 2D ¢6 truc quay nam
ngang vudng goc voi vecto trong luc va by khuéch dai diéu
chinh tdc do quay. Mot miu ciy duge dit ¢ vi tri trung tam
cua dia petri (duong kinh 60 mm, chiéu cao 15 mm, Sigma
-Aldrich, Darmstadt, Ptic), trong tmg véi gia tdc tac dung
1én mau luén nho hon 2,8x10° g [16]. Mau cdy duoc c¢b dinh
trén bo phan quay cua Clinostat 2D véi toc do quay 2 vong/
phat, trong khi d6, mau cdy duoc dat dudi diéu kién tinh co
trong lyc dugc xem nhu diéu kién dbi chung.

Mau ciy dugc dit trong phong nudi cdy & nhiét do
25+2°C, d6 am twong d6i 50-60% dudi anh sang dén huynh
quang (36 W, chiéu dai 1,2 m) véi cudng do anh sang 45
pmol m?s™' va quang chu ky 1a 8 gid sang va 16 gid chiéu.
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2.3. Phat sinh hinh thai cdy Diép ha chdu dd'ng dudi
diéu kién Clinostat 2D

Mau l6ng than (chiéu dai 10 mm, dudng kinh 1 mm)
duoc cit doi theo chiéu doc va dat trén dia petri chira 5 ml
moi truong MS bd sung 0,5 mg/l BA, 30 g/l sucrose va 8 g/l
agar [17] dugc dan kin boi mang parafilm M (Bemis, My)
nham nghién ctru qué trinh phat sinh hinh thai in vitro dudi
diéu kién Clinostat 2D. Dbi ching 1a mau cay duoc nudi ciy
in vitro trong diéu kién tinh. Ty 1¢ cam tmg mé seo (%), ty
1¢ hinh thanh ré bat dinh (%), khdi lugng twoi va khdi luong
khé ciia mau cdy dugc ghi nhan sau 2, 3 va 4 tuan nudi cdy.

2.4. Hoat tinh enzyme khdang oxy hoa

Céc mau tuoi (300 mg) c6 ngudn gde nudi cay o diéu
kién Clinostat 2D va ddi chimg duogc thu nhan va dit trong
¢di str; sau d6, dwoc nghién trong nito 16ng thanh bot min
va ddng nhit mau trong 2 ml dung dich dém phosphate 0,1
M (pH 7,4) chita 0,1 mM ethylene diamine-tetracetic acid.
Hdn hop chtra mau duoc ly tim & toe do 15.000 vong/phut
khoang 20 phit ¢ 4°C. Phan ndi phia trén sau d6 dugc thu
nhan va bao quan & 4°C trong khoang 24 gid dé xac dinh
hoat tinh ctua cadc enzyme khang 6xy hoa, bao gém SOD,
CAT, APX va Phenolic.

Hoat d0 SOD dugc xac dinh thong qua phan ung
pyrogallol v6i qua trinh 6xy hoa véi sy hién dién cua 6xy
trong khong khi, tao ra san phim va hap thu budc song 320
nm. SOD trong mau xuc tac phan Gmg phan huy cac gbc
peroxide, ngan chdn qua trinh ty 6xy hoa cua pyrogallol.
Ty 1¢ tic ché phan anh hoat dong ctia superoxide effutase
trong mau. Mot don vi hoat do ctia enzyme (U/g) 1a su e
ché 50% qua trinh ty 6xy hoa pyrogallol, dwoc xac dinh
boi sy thay d6i do hap thu & 320 nm theo cong thic: Pon
vi enzyme (U/g) = (% bi tic ché/50) x ty 1¢ pha lodng [18].

Hoat do CAT trong mau thir dugc xac dinh b?mg cach cho
mau phan tmg véi 100 pl 65 mM H,0, trong 2 phut, H,0, con
lai sau khi phan ng s€ dugc két hop voi 100 ul ammonium
molybdate (NH,Mo.0O,,) tao phtrc hop mau vang va hap thu
0 budce song 405 nm. Pon vi hoat 6 CAT (U/g) twong duong
voi 1 pumol H,O, thuy phén trong 1 phut [19].

Hoat d6 APX duoc kiém tra theo phuong phap cua Y.
Nakano va cs (1981) [20]. Enzyme APX trong mau s& oxy
hoa va lam giam sy hap thu t6i da ctia ascorbate & budc song
290 nm. Trong dd, don vi hoat d0 APX (U/g) dugc tinh béng
cach ghi lai do hip thu ti da cia ascorbate (290 nm) véi sy
hién dién cua 0,5 mM H,O, trong 3 phut. Luong ascorbate
oxy hoéa dugc tinh tryc tiép voi hé so hap thu la 2,8 mM/
cm. Mot don vi hoat do enzyme (U/g) 1a lugng APX cin
thiét dé oxy hoa 1 pmol ascorbate trong 1 phit ¢ diéu kién
thi nghi¢m.
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Ham lugng Phenolic tong duge xac dinh theo phwong
phap cia V.L. Singleton va cs (1999) [21]. Dich chiét (0,2
ml) da pha lodng ¢ ndng d6 thich hop tron voi 0,8 ml nude
cét trong 6ng nghiém, sau d6 thém 1 ml thudc thir Folin-
ciocalteu 10%. Hon hop duge tron déu, sau 3-8 phut, thém
2,5 ml Na,CO, 7,5%. Lac déu, hdn hop phan tmg duoc giit
0 nhi¢t d§ phong trong 30 phut trudc khi di do ¢ budc song
760 nm st dung may quang phd ké (UV-VIS Shimazdu
V630, Nhat Ban). Két qua duoc thé hién boi miligam acid
Gallic tuong dwong (mg GAE)/g nguyén liéu kho. Cach tién
hanh mu chuén va cac mau tht 1a twong ty nhau, mdi thi
nghiém lap lai 3 1an dé tinh gia tri trung binh. Sir dung acid
Gallic 1am chat chuan dé xay dung dudng tuyén tinh.

2.5. Ham lwong hop chit thir cip

Qua trinh phén tach cac hop chét thi cap dya vao phuong
phap ciia V. Murugaiyah va cs (2007) [22] v&i mét s6 diéu
chinh cho phu hop. Cu thé, can chinh xac 10 mg khéi luong
tuoi m&i mau phan tich va nghién nho. Tiép theo, str dung
dung moéi chiét MeOH (ty 18 1/10), chiét trong thdi gian 10
phut bang hé théng chiét sidu am dau do, loc dung dich thu
duoc. Sau do, cin chiét tiép tuc chiét lap lai 2 lan véi dung
moi chiét MeOH. Hon hop dung dich thu dugc ¢6 loai dung
moi bang hé thong c6 quay chan khong. Cao thu dugc hoa
tan bang MeOH va dinh mirc trong binh 10 ml. Dung dich
mau duoc loc qua mang loc 0,45 um, sau d6 tiém vao hé
thdng sic ky 16ng siéu hidu ning ghép dau do UV (UHPLC-
UV Ultimate 3000 cua Hang Thermo, My), qua cdt BDS
Hypersil C-18 (250 mm x 4,6 mm, 5 pm) dé phan tach cac
hop chat. Dung méi pha dong gom MeOH (A) va H,O chtra
0,1% H,PO, (B). Qua trinh phan tach theo che d¢ gradient
nhu sau: tr 0 dén 0,5 phut 97% B, tr 0,5 dén 8,0 phat 97-
83% B, tir 8,0 dén 10,0 phut 83-70% B, tir 10,0 dén 15,0 phut
70-55% B, tir 15,0 dén 20,0 phat 55-5% B, tir 20,0 dén 22,0
phat 5-97% B, tir 22,0 dén 23,0 phut 97% B. Toc do dong
1,0 ml/phut vé6i thoi gian chay mau 23 phit. Str dung dau do
UV véi budce song 265 nm, nhiét dd ¢t 30°C, qua trinh tiém
mau bang thé théng tu dong vai thé tich mau tiém 1a 5 pl.
Tinh toan két qua dwa vao phuong trinh duong chuan ciia
cac chit chuan & cung diéu kién. Trong do, cac chét chuan
(Rutin, quercetin, hypophyllanthin va phyllanthin) mua tu
Hang Sigma-Aldrich® (M¥).

2.6. Xii Iy 56 ligu

Céc thi nghiém duoc 1ap lai 3 1an véi 50 dia petri/nghiém
thirc (mdi miu cdy trén mot dia petri). S6 liéu dugc phan
tich théng ké bang phan mém SPSS phién ban 20.0 dé so
sanh sy khac biét ddng ké giita céc gia tri trung binh bang
phép thir Tukey véi mirc ¥ nghia p<0,05. Cac bang sb liéu
dugc tao boi phﬁn mém MicroSoft Excel 2016.
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3. Két qua va ban luan

3.1. Phdt sinh hinh thdi ciia mdu Iéng thin cdy Digp
ha chau ding dwdi diéu kién Clinostat 2D

Két qua ghi nhan duoc cho thiy, thoi gian cam tng mo
seo cua mau long thin cay Diép ha chau ding dudi diéu
kién Clinostat 2D va dbi ching khong c6 sy khac biét. Tuy
nhién, ty I¢ cadm Gng mo seo va hinh thanh 1é bat dinh cho
thay sy khac biét giira 2 diéu kién nudi cdy (bang 1). Sau
2 tuan nudi cdy, mau 16ng than nudi ciy dudi dicu kién
Clinostat 2D ghi nhan 93,33% cam Gng md se¢o va 6,67%
hinh thanh r& bét dinh, trong khi do6, tit ca mau 16ng than
déu cam mg mo seo dudi diéu kién dbi chung. Ty 1é cam
mg mo seo giam va ty 1 hinh thanh ré bit dinh gia ting
& diéu kién Clinostat 2D sau 3 va 4 tuan nudi cdy (bang
1). Sau 4 tuan nudi cdy, ty 1& cam (mg mod seo dudi didu
kién Clinostat 2D chi con 34,33% va ty 1¢ hinh thanh r& bat
dinh tang 1én 65,67%. Dudi diéu kién d6i chimg, khong ghi
nhan hinh thanh ré bat dinh sau 4 tuan nudi cy (hinh 1 va
bang 1).
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Su thay d6i trong Iuc anh huong dén sy ting truong va
tang sinh khong chi & cip do6 té bao ma con & cip do toan
bd co thé sinh vat [23]. Két qua nghién ciru nay cho thay,
khéi lugng tuoi ciia mau ciy ciing ¢6 su khac biét gitta 2
diéu kién nudi cdy sau 2, 3 va 4 tuan nudi cdy (bang 1).
Khéi luong tuoi cia cum mo seo (792,00 mg) tang 1,46 lan
dudi diéu kién Clinostat 2D cao hon khéi lugng twoi cum
md seo (313,33 mg) nudi cdy dudi didu kién déi chung chi
tang 1,19 lan. Sy thay doi vé khdi lugng kho ctia cum mo
seo ciing tuong ty nhu khéi luong twoi (hinh 1).

Dudi diéu kién Clinostat 2D, khdi luwong khé cum mo
seo (79,17 mg) cao hon so voi khéi luong khé miu ciy
duéi diéu kién ddi ching (30,07 mg). Két qua gia ting khoi
lugng tuoi va kho cua cum mo seo dudi diéu kién Clinostat
2D twong tu két qua thu duogc trén cay Thube 14 [2, 3] va
Lua [4]. Nhimng két qua vé sy ting sinh cua té bao thyc vat
nay co thé duoc giai thich boi didu kién khong trong luc
duy tri ndi 16ng thanh té bao thuc vat [2, 23] hodc tiét kiém
ning luong danh cho cic qué trinh khac nhu sinh tong hop

Bang 1. Sw phat sinh hinh thai cia mau Iong than cay Diép ha chau ding dwéi diéu kién Clinostat 2D va dbi chirng sau 2, 3 va 4 tuan nudi cy.

T§ 18 hinh thanh r€ bét dinh (%)

Khdi Irgng tuoi cum md seo (mg) Khdi lwgng khé cum mb seo (mg)

Théi gian Ty 1€ cam trng mo seo (%)

nudi Ay (WAN)  Clingstar 2D Déi ching  Clinostat 2D Déi chitmg Clinostat 2D Déi chiing Clinostat 2D Déi chiing
2 93,33¢ 6,67 541,00¢ 263,00¢ 53,83¢ 24,67¢

3 62,67° 100,00° 37,33 0,00° 598,67° 291,000 59,80 29,00°

4 3433 65,67 792,000 313,33° 79,17° 30,07°

Cac chir cai khac nhau (a, b, c) trong cling mét cot thé hién sy khac biét co y nghia thdng ké vai p<0,05 (Tukey’s test).

Hinh 1. Phat sinh hinh thai mau léng than cay Diép ha chau
dang nuéi cdy dwéi diéu kién Clinostat 2D va déi chirng. (A)
Mb seo & didu kién dbi chirng sau 4 tudn nudi cdy; (B) Mau mé seo
& diéu kién Clinostat 2D sau 4 tuan nudi cay; (C-E) Ré béat dinh &
didu kién Clinostat 2D sau 2, 3 va 4 tuan nudi cdy. Thudc do A, B:
0,5cm; C-E: 1 cm.
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cac chat chuyén hoa c6 191 cho sy tang trudng cua thuc vt
[3]. Ngoai ra, hinh thai bén ngoai cum mo seo nudi cdy dudi
Clinostat 2D va ddi chimg sau 4 tuan khi quan sat dudi kinh
hién vi soi ni khong c6 su khac biét. Trong nghién ciru nay,
mau cdy 16ng than nudi cay dudi diéu kién Clinostat 2D ghi
nhan hinh thanh ré bat dinh sau 2, 3 va 4 tuan nudi ciy. Ty 1&
hinh thanh r& bt dinh tang tir 6,67% sau 2 tuan nudi cdy 1én
65,67% sau 4 tuan nudi cay (bang 1). Trong hau hét cac loai
thuc vat, sy hinh thanh ré bat dinh déu duoc khoi phat boi
auxin. Auxin can thiét cho sy phan chia va ting truong cia
té bao nén co vai trd quan trong trong sy phat sinh hinh thai
thuc vat. Auxin kich thich su tao ré va hoat hoa co quan, c6
vai tro chil yéu trong su cam tng tao ré [24]. Trong nghién
clru ndy, sy hinh thanh r& bat dinh ¢ cay Diép ha chau déng
da duogc thuc diy co thé do didu kién Clinostat 2D d anh
hudng sém 1én sy thay doi ham luong auxin [11].
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3.2. Ham lwong emzyme khdang dxy hoa ciia mo seo va ré
bt dinh cdy Diép ha chiu ding dwdi diéu kién Clinostat 2D

Ham Iuong hoat tinh cua cac enzyme khang o6xy hoa
nhu SOD, APX, CAT va Phenolic ghi nhan c6 su khac biét
& diéu kién Clinostat 2D va dbi ching sau 2, 3 va 4 tuan
nudi cay (bang 2). Cac hoat tinh enzyme khéng 6xy hoa nay
déu tang theo ty 1& tir 2 dén 4 tuan ¢ ca hai diéu kién nuoi
céy. Cac hoat tinh SOD, CAT, APX va phenolic ¢ diéu kién
Clinostat 2D cao hon d6i chimg. Tuy nhién, hoat tinh APX
ctia mau md seo ¢ didu kién ddi ching va Clinostat 2D sau
2,3 va 4 tuan nudi cdy la twong duong (bang 1). Trong cing
diéu kién Clinostat 2D, céc hoat tinh khang 6xy hoa nay & ré
ludn cao hon & md seo tai tat ca thoi gian ghi nhan.

Dé khic phuc ton thuong do stress 6xy hoa, thuc vat co
co ché kiém soat va diéu chinh mirc ROS (Reactive oxygen
species) mot cach thich hop, bao gdm ting hoat d6 enzyme
chéng oxy hoa nhu APX, CAT va SOD [25]. M. Soleimani
va c¢s (2019b) [3] cho théy mbi quan h¢ tich cuc gitia chét
khang 6xy hoa va cac théng sb ting trudng trong t& bao
cdy Thudc 1a trong diéu kién Clinostat 2D. Trong nghién
clru nay, miu l6ng than cam tng mo seo dudi diéu kién
Clinostat 2D c6 khi lugng tuoi va khd cao hon ddi chimng
(bang 1). Piéu kién nui cdy Clinostat 2D lam gia ting hoat
tinh cia SOD, CAT va ham luong phenolic da 1am gia tang
ty 16 cam tng mo seo, khdi lwong twoi va kho cia miu cdy
[2]. Mt nghién cuu gén day cua H. Halimeh (2022) [13]
trén cay Ctic La M cho thdy, hoat tinh ctia enzyme khéng
oxy hoéa ting ty 1¢ thuan véi thoi gian nudi cdy dudi dicu
kién khong trong luc so voi diéu kién d6i chimg. Sy thay doi
nay giup té bao c6 co ché thich nghi va ting trudng tot hon,
cling nhu ting san xuat cac hop chét ¢ hoat tinh sinh hoc.

3.3. Tich liiy hop chit thir cdp ciia mé seo va ré cay
Diép ha chdu dang dwdi diéu kién Clinostat 2D

Két qua phan tich HPLC cho thay, ham luong flanovoid
(rutin va quercetin), hgnan (hypophyllanthin va phyllanthin)
c6 su khac biét o didu kién Clinostat 2D va aéi chimg (bang
3). Hop chét rutin xuat hién trong ca mé seo va 1& & dleu
kién Clinostat 2D v&i ham luong & mo seo cao hon & ré;
trong khi d6, hgp chat nay khong xuat hién trong mé seo &
diéu kién ddi ching. V&i hop chat quercetin dugc phat hién
& ca hai diéu kién nuéi cdy, ham luong hop chit nay cao
nhit trong mo seo & diéu kién d6i ching (9,61 pg/l g chat
tuoi) va thap nhat trong mé seo (3,25 pg/1 g chat tuoi ) &
diéu kién Clinostat 2D (bang 3).

D6i voi hoat chat hypophyllanthin va phyllanthin, ham
luong ctia chiing trong mé seo & diéu kién Clinostat 2D déu
cao hon dbi ching. O diéu kién Clinostat 2D, ham luong
hypophyllanthin trong mé seo (29,06 pg/1 g chit twoi) cao
hon trong ré (9,03 pg/1 g chit twoi), trong khi hoat chét
phyllanthin chi xuat hién & mo seo ma khong c6 ¢ ré& (bang
3). Céc hop chat thir cip quyét dinh dugc tinh cua cay Diép
ha chau déng 1a rutin, quercetin, day la cac flavonoid véi vai
tro ngan ngira té bao ung thu va hypophyllanthin, phyllanthin
la cac lignan c6 chirc nang bao v¢ gan. Két qua nghién ctu
nay cho thay, ham lugng hypophyllanthin, phyllanthin &
diéu kién Clinostat 2D déu cao hon ddi chimg. Piéu nay
tuong tu voi nghién ctru cua D.T. Nhut va cs (2022) [10]
khi da ching minh & diéu kién Clinostat 2D, su tich Itty ham
lwong coumarin, saponin & cdy Sam bd chinh va phyllanthin
& cay Diép ha chau ding duoc ting cuong. Ngoai ra, nghién
ctru ciia H. Halimeh (2022) [13] trén cay Cuc La Ma cho
thdy diéu kién mo phong khong trong lyc di 1am ting san
xuét cac hop chat c6 hoat tinh sinh hoc.

Bang 2. Hoat tinh emzyme khang 6xy héa clia mé seo va ré cay Diép ha chau dang dwéi diéu kién Clinostat 2D va déi chirng sau 2, 3 va 4 tudn

nudi cay.
Thoi SOD (Ulg) CAT (Ulg) APX (U/g) Phenolic (mg/100 g chit khd)
i‘j‘: gy Clinostat 2D Déi chimg  Clinostat 2D Déi chimg  Clinostat 2D Déi chimg  Clinostat 2D Déi chirng
(tu?m) Méseo Ré Mo seo Mo seo Ré Mo seo M6 seo  Ré Mo seo Mo seo Ré Mo seo
2 5103 75,79 2328 181,05¢  227,70°  174,95¢ 024  0,63°  0,28b 56,47 81,4¢ 50,91¢
3 60,90° 90,42° 31,18° 222,80 303,70  215,81° 0,32° 0,67° 0,35b 77,19° 97,3b 71,560
4 71,37* 121,29¢ 44,72° 243,29° 334,79 236,46 0,442 0,95* 0,43a 99,24* 126,24 92,31*
Cac chir cai khac nhau (a, b, c) trong cling mét cot thé hién su khac biét co y nghia thdng ké vai p<0,05 (Tukey’s test).
Bang 3. Hop chét thir cap clia md seo va ré cay Diép ha chau dang dwéi diéu kién Clinostat 2D va ddi chirng sau 4 tuan nudi cay.
; . x Flavonoid (ng/g chét twoi) Lignan (pg/g chét twoi)
Dieu kién nudi cay Mau cay
Rutin Quercetin Hypophyllanthin Phyllanthin
Mo seo 1,79 3,250 29,06* 16,01*
Clinostat 2D .
Re 1,19° 9,54* 9,03¢ FK
Pbi ching Mo seo Fo 9,61° 17,29° 11,53°

Cac chiv cai khac nhau (a, b, c) trong cling mdt cot thé hién sw khac biét co y nghta thdng ké vai p<0,05 (Tukey’s test); **: khéng ghi nhan sé liéu.
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4. Két luan

Mau céy 16ng than da cam @ng mo seo (34,33%) va ré
bat dinh (65,67%) du6i diéu kién Clinostat 2D va md seo
(100%) duéi diéu kién d6i ching. Sinh khéi ciia cum mo
seo (khdi lugng twoi va khéi lwong khé 1an luot 13 792,00 va
79,17 mg) dudi diéu kién Clinostat 2D cao hon so véi kién
dbi chung (twong tng 13 313,33 va 30,07 mg). Ngoai ra, hoat
tinh SOD, CAT va Phenolic & mé seo va ré bat dinh dudi
diéu kién Clinostat 2D cao hon so vé&i diéu kién dbi chung,
trong khi do, hoat tinh APX khong c6 sy khac biét vé théng
ké & mo seo dudi ca 2 diéu kién sau 2, 3 va 4 tudn nudi céy.
Bén canh d6, ham luong cac hop chét thu cép nhu rutin,
quercetin, hypophyllanthin va phyllanthin trong mé s¢o va
r& bat dinh ciing ¢ sy bién dong & ca 2 diéu kién nudi cdy.

Nghién ciru nay duoc tai trg boi Quy Pbi méi sang tao
Vingroup (VINIF) trong Dy an ma s6 VINIF.2023.DA075. Cac
tdc gid xin chan thanh cdm on.
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Xéc dinh moi quan hé di truyén ciia mdt so dong Keo I3 trim
(Acacia auriculiformis) bang chi thi ISSR

Duwong Vin Poan, Tran Thi Thu Thio, Bui Tri Thirc, Nguyén Manh Tuén, Nguyén Tién Diing*
Truwong Dai hoc Nong Lam, Pai hoc Thai Nguyén, xa Quyét Thing, TP Thdi Nguyén, tinh Thai Nguyén, Viét Nam
Ngay nhan bai 17/4/2023; ngay chuyén phan bién 20/4/2023; ngay nhén phan bién 2/5/2023; ngay chap nhan ding 8/5/2023
Tom tit:

Trong nghién ciru nay, 7 dong Keo 14 tram (Acacia auriculiformis) dang trong khao nghi¢m tai huyén Cam L9, tinh
Quing Tri dugc tién hanh danh gia da dang di truyén bang 15 mdi ISSR. Két qua cho thiy, 7 dong keo c6 h¢ s6 bién
dong di truyén ¢ mirc do trung binh. Trong d6, 4 mdi gom ISSR1, ISSR3, ISSR8 va ISSR15 cho chi s6 da hinh di
truyén tét hon cac moi con lai. Trong tong s6 40 phan doan dwgc khuéch dai c6 30 phian doan da hinh, chiém 75%.
Chi s6 da dang di truyén PIC dao dong trong khoing 0,28-0,33. Trong d6, moi ISSRS cho chi sé da dang di truyén
cao nhit (0,33), mdi ISSR15 cho mirc d) da dang di truyén thip nhit (0,28). 7 dong Keo 14 tram dwoc chia thanh 2
nhom chinh. Nhom I gﬁm 4 dong CIt7, CIt18, CIt19 va Clt26. Nhém IT gf‘)m 3 dong CIt25, Cl1t43 va CIt57. Su khac
bi¢t di truyén cé mdi twong quan véi kha ning sinh truéng cia cay. Két qua nay cho thiy, chi thi ISSR 1a cong cu
hd tro hiéu qua trong cong tic danh gia va chon loc ngudn gen tét trong chwong trinh chon gidng ciy 1am nghiép ciia

Viét Nam.

Tir khéa: chi thi phan tir, ISSR, Keo 14 tram, quan hé di truyén.

Chi s6 phin loai: 4.6
1. Dat van de

Keo 1a tram con duoc goi la cdy Tram bong vang co
ngudn gbc tir Australia, Papua New Guinea va Indonesia. ..,
duoc nhap vao Viét Nam tir dau thé ky XX [1, 2]. Cay Keo
14 tram ¢ dic tinh sinh truong nhanh vé duong kinh, chiéu
cao va hinh khéi, kha nang chéng chiu sau bénh hai tét, c6
kha ning thich img v6i nhidu diéu kién sinh thai va cac loai
dat khac nhau [2]. Ngoai gia tri vé mat kinh té, cdy Keo 1a
tram con ¢ gia tri vé mit moi truong vi co kha ning cai tao
dat, chng x6i mon [2].

Hién nay, cong tac nghién ctru, chon tao giéng Keo la
tram theo hudng nang cao kha nang chdng chiu va cho ning
sut, cht luong tdt dang dugc nhiéu nha khoa hoc quan tam
[2]. O Viét Nam, viéc nghién ciru chon tao giéng Keo 1a tram
duoc tién hanh chu yéu bang cac phuong phap chon loc tir
cac dong nhan gidng vo tinh (in vitro) hay cac dong nhap
ndi. Tu nam 1990, Vién Khoa hoc Lam nghiép Viét Nam da
tién hanh Chuong trinh cai thién gidng Keo 14 tram va dén
nay da chon loc dugc mot sb dong vo6 tinh c6 kha nang sinh
truong nhanh, chat lugng gd tot [3]. Nam 2015, 9 dong Keo
la tram vo tinh bao gém Clt7, Clt18, CIt19, Clt25, Clt26,
Clt43, CIt57, Clt98 va AA9 dugc danh gia khao nghiém mé
rong tai huyén Cam L¢, tinh Quéang Tri cho théy, gilia cac
dong keo 14 tram nay c6 sy khac biét rd rét vé sinh truong
va tinh chét co hoc gd [4, 5]. Két qua nghién ciru ciing cho

*Tac gia lién hé: Email: dungnt@tuaf-edu.vn

%HI\?GCI:-IE 66(2) 2.2024

thay su can thiét phai ¢6 cac nghién ctru chi tiét hon vé moi
quan h¢ di truyén gitta cac dong Keo 14 tram véi kha nang
sinh trudng cua chung.

Trong vai thap nién tr lai déy, cac k¥ thuat danh gia moi
quan hé di truyén bang cac chi thi phan tir (RAPD, SSR,
ISSR...) da dugc nghién clru va &p dung cho hi¢u qua cao
dé danh gia mdi quan hé di truyén giita cac ca thé thyc vat.
V.D. Tuan (2011) [1] da st dung 33 cip mdi SSR va 12
mdi RAPD dé nghién ctru mdi quan hé di truyén cua quan
thé Keo 1a tram & Pong Nam Bo, két qua cho thiy bién
dong giira cac ca thé thip. A. Shanthi va cs (2013) [6] d3 st
dung 10 mdi ISSR dé nghién ctru danh gia da dang di truyén
ctia 53 kiéu gen ctia quan thé Keo 14 tram. O.A. Attia va cs
(2017) [7] d4 nghién ctru su da dang di truyén ctia quan thé
Acacia spp. bang 20 moi ISSR. Cac tac gia déu ghi nhan
mirc d6 da dang di truyén gitra cac quan thé ¢ mirc cao. Cac
két qua nghién ctru trén cho thdy, chi thi ISSR ¢6 hiéu qua
cao trong danh gia da dang di truyén ¢ cdy Keo l4 tram.
Tir cac két qua nghién ciru trén, 7 dong Keo 14 tram Clt7,
Clt18, Clt19, CIt25, Clt26, Clt43 va Clt57 do Vién Khoa
hoc Lam nghi€p Viét Nam chon loc dang tréng khao nghi¢ém
tai huyén Cam L9, tinh Quang Tri dugc xac dinh mbi quan
hé di truyén bang chi thi ISSR. Két qua nghién ctru nham bd
sung co s dit liéu xac dinh mdi twong quan giira kha ning
sinh truong va tinh chéat gb & cac dong Keo la tram duoc
nghién ctru.
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2. \iat liéu va phuong phap nghién cifu

Identification of genetic relationships o1 Vit liéu

Of Acaaa aur lCllllfOl’ mis ClOIleS USlng Nghién ctru duoc tién hanh trén 7 dong Keo 14 tram, g6m

ISSR markers Clt7, Clt18, Clt19, Clt25, Clt26, Clt43 va Clt57 dwoc thu
thap & huyén Cam L9, tinh Quang Tri, stt dung 15 mdi ISSR
(bang 1) dé danh gia mdi quan hé di truyén. Thong tin chi
tiét vé rimg trong khao nghiém cac dong Keo 14 tram dugc
Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University, trinh bay trong cac nghién ctu trudc cua D.H. Son va cs
Quyet Thang Commune, Thai Nguyen City, Thai Nguyen Province, Vietnam (2021) [4], D.V. Duong va cs (2022) [5].

Received 17 April 2023; revised 2 May 2023; accepted 8 May 2023

Van Doan Duong, Thi Thu Thao Tran, Tri Thuc Bui,
Manh Tuan Nguyen, Tien Dung Nguyen”

Bang 1. Trinh tw mdi ISSR si¥ dung trong nghién ctru.

dbstract: STT Ténmdi  Trinh twmdi (5'-3") Tm(C)  Ngudn
In this study, seven clones of Acacia auriculiformis, 1 ISSR1 CCACCACCACCACCA 51,6
collected in Cam Lo district, Quang Binh province were ISSR2 CACACCACACACACACAGT 53,8
assessed for genetic diversity using 15 ISSR markers. ; o3 CAGCAGCAGCAGCAG 516
The results showed t‘hat se:ve'n Acacia -clones had an 1SSR4 GAGAGAGAGAGAGAGAA 500
average l?vel of. genetic variation. In which, four ISSR p e e e 573
markers including ISSR1, ISSR3, ISSRS8, and ISSR15
. s, . 6 ISSR6 CACACACACACACAGT 482
showed higher polymorphism information content (PIC)
e . 7 ISSR7 ACACACACACACACACT 50,0
value than the others. The results analysis indicated that S, Alansi va cs
30 out of 40 DNA fragments were polymorphic (75%, 5 ISR AGAGAGAGAGAGAGAGYC 350 (2016) [8]
PIC=0.28-0.33). The ISSRS exhibited the highest genetic ~ ° ISR AGAGAGAGAGAGAGAGYA ~ 52,7
diversity index (0.33), while ISSR15 showed the lowest 10 ISSRI0 GAGCACCACCACCACRC 58,4
diversity (0.28). Seven clones of A. auriculiformis were 11 ISSRIl ATATATATATATATATGT 538
divided into two main groups: group I comprised four 12 IssrI2 GAGGAGGAGGC 38,0
clones: CIt7, CIt18, Clt19, and CIt26; group II included 13 ISSRI3 CTCTCTCTCTCTCTCTRC 55,0
the remaining three clones: Clt25, Clt43, and CIt57. 14 ISSR14 GAGAGAGAGAGAGAGAYG 55,0
Genetic variation was correlated with plant growth . o ACACACACACACACACTG 538
ability. This result exhibited that the ISSR marker
was an efficient tool in assessing and selecting the good 2.2. Phwong phdp nghién ciru
genetic resource of A. auriculiformis for the forestry tree Tach chiét DNA téng sé: DNA téng sb duoc tach tur
breeding program in Vietnam. 14 ciia timg dong Keo la tram duoc thu thap bang bo kit
Keywords: Acacia auriculiformis, genetic relationships, DNA e (RM301-02,‘ Nanj ing‘Vazyme Biotech). DNA tong
ISSR, molecular markers. s0 duogc xac dinh nong do bang may do quang phd Nano
. . DropOne ctia Hang Thermo Fisher két hop voi dién di trén
Classification number: 4.6 gel Agarose 1%.

Thiét lgp phan iing PCR va kiém tra két qua: DNA tong
s6 cua cac mau duoc pha lodng v6i nude cat khir ion & cling
ndng do (50 ng/pl) dé st dung lam khudn cho phan tmg PCR.
Mbi phan tmg PCR duoc tién hanh & thé tich 20 pl, bao gdm
cac thanh phan sau: 10 pl PCR Master mix 2X, 1,5 pl mdi
ISSR (10 pmol), 2 ul DNA va 6,5 pul nudc khir ion. Phan tng
PCR duoc thuc hién béng may luan nhiét PCR (Mastercycler
nexus GX3, Effpendorf) trong 35 chu ky theo chu trinh nhiét
nhu sau: 94°C 1 phut, 56°C 40 gidy, 72°C 1 phat va két thuc
kéo dai mdi ¢ 72°C 5 phit. San pham PCR dugc kiém tra trén
gel Agarose 2,0% sir dung thang chuan 1 kb plus DNA ladder
ctia Hang Thermo Fisher, hién thi két qua bang may soi gel
UVP GelStudio cua Hang Analytik Jena.
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Phan tich s6 liéu va xdy dung cdy phdt sinh chiing logi: Két
qué hién thi cta cac bang DNA trén ban gel dién di duogc
ma hoa dudi dang nhi phan theo phuong phap cia J.A.
Anderson va cs (1993) [9], tat ca bang xuét hién trén phd
dién di dugc ma hoa thanh sb theo dang nhi phan (1 va 0),
1 twong tmg véi locus duoc khuéch dai, 0 twong tmg véi
locus khong dugc khuéch dai. Chi sé da hinh di truyén PIC
(Polymorphism information content) dugc tinh toan theo
J.D. Riek va cs (2001) [10] theo cong thuc sau:

PIC(i) = 2fi(1 - fi)
trong d6, f1a tan sb alen ctia mau tht i véi locus thi i.

Két qua chi s PIC sau cing s& 1a chi sé PIC trung binh
cong cua tat ca locus duoc tinh theo cong thic trén. Bang
hé¢ s6 ma trén tuong dong di truyén va so d6 hinh cay biéu
thi mdi quan hé di truyén giita cac dong Keo 14 tram dugc
xay dung dua trén chi sO tuong ung don gian SM (Simple
matching) va phan nhém UPGMA (Unweighted pair-group
method with arithmetic mean) sir dung phan mém NTSY Spc
2.1 [11].

3. Két qua va ban luan

3.1. Danh gid tinh da hinh cia cdc chi thi ISSR

Dé lya chon chi thi ISSR cho phan tich da dang di truyén
& cac dong keo, nghién ctru tién hanh dénh gia tinh da hinh
ctia 15 moi ISSR (bang 1). Két qua cho thiy, trong 15 mdi
ISSR khao sat, ISSR2 va ISSR6 cho duy nhét 1 phan doan

DNA, cac mdi con lai déu cho nhiéu phan doan DNA trén
ban gel dién di (hinh 1). Sy da hinh cua chi thi ISSR duoc

Ruler ISSRI ISSR2 ISSR3 ISSRS5 ISSR8 ISSR10 ISSR12

1500bp

1000bp <

700bp * -
—

500bp - =

250bp

Hinh 1. Két qua khao sat 15 mdi ISSR & cay Keo la tram (CIt25) str dung 1 kb plus DNA

ladder.

Bang 2. Chi sb danh gia tinh da hinh ctia 7 dong Keo la tram nghién ctru dwge khuéch dai

bang chi thi ISSR.

Ruler ISSR4 ISSR6 ISSR7 ISSR9 ISSRI11 ISSRI3 ISSRI4 ISSRIS

thé hién qua cac phan doan DNA va danh gia thong qua chi
s6 PIC. Két qua cho thay, trong tong sb 40 phan doan dugc
khuéch dai c6 30 phan doan DNA da hinh chiém ty 1€ 75%
(bang 2).

LR. Ruiz va cs (2000) [12] cho ring, chi sé PIC phan
chia thanh 3 nhom: (i) 16n hon 0,5 c6 tinh da hinh cao, (ii)
tir 0 dén 0,5 co tinh da hinh trung binh va (iii) dudi 0,2 1a
da hinh thép. Dua trén két qua dién di, chung toi lya chon
dugc 4 mdi cho két qua da hinh & mic trung binh, bao gdm
ISSR1, ISSR3, ISSR8 va ISSR15, chi sé PIC tir 0,28 dén
0,33 (bang 2). Cac mdi con lai c6 muc do da hinh thap.

Moi ISSRI: Két qua dién di thu dugc tong s6 9 phan
doan c6 kich thudc nam trong khoang tir 200 dén 1200 bp.
Trong d6, c6 6 phan doan da hinh chiém 66,67%, chi s6 PIC
dat 0,31. Cu thé, tai vi tri 200 bp, c6 2 dong CIt25 va Clt26
¢6 hién thi phan doan DNA, vi tri 250 bp ¢6 1 phan doan &
dong ClIt57. Tai vi tri 1200 bp c¢6 4 dong Clt18, CIt19, CIt25
va Clt43 o hién thi bang vach. Cac vi tri tir 300 dén 700
bp hau hét cac dong déu c¢6 cac phan doan DNA gidng nhau
(hinh 2).

Moi ISSR3: Két qua dién di thu dugc 8 phan doan DNA
¢6 kich thuée nim trong khoang tir 300 dén 1200 bp. Trong
d6, ¢6 6 phan doan da hinh chiém 75%, chi sb PIC dat 0,31.
Cu thé, tai vi tri khoang 600 bp c6 CIt7, Clt18, CIt25, Clt26
va CIt57 hién thi phan doan DNA, 2 dong CIt9 va Clt43
khong c6 bang vach nao. O vi tri 700 bp c6 2 dong Clt7 va
Clt45, vi tri 1000 bp dong Clt18 khong hién thi phan doan
DNA nao (hinh 2).

Moi ISSRS: Két qua dién di cho thay,
téng s6 13 phan doan dugc nhan ban,
trong do, 11 phan doan da hinh, chiém
85%. Kich thudc cac bang dao dong tu
200 dén 2000 bp. Cu thé, tai vi tri 200
bp, hau hét cac dong déu khong cho bing
vach, ngoai trur 2 dong Clt57 va Clt43. Tai
2 vi tri 250 va 450 bp, chi c6 duy nhat
dong CIt25 khong cho bang vach. Tai 2 vi
tri 375 va 800 bp, tit ca cic dong nghién
ctru déu cho bang vach. Tai vi tri 500
bp, cac dong Clt7, Clt18, CIt19 va Clt26

Trong lugng Téng sb S6 phan doan

Ty 1€ phan doan

khong cho bang vach. Tai vi tri 700 bp,

Tén moi phén tir (bp)  phén doan dathinh da hinh (%) PIC chi c6 2 dong CIt19 va Clt25 cho bang
e T 5 p 66.67 031 vach. Tai vi tri 1000 bp, c6 3 dong cho
1SSR3 200-1200 ¢ ¢ 25 e bang vach (CIt18, C1't19 va Clt25). Tai vi
1S5RS 002000 5 i o5 03 tri 1500 bp, duy nhat chi c6 dong Clt18

: cho bang vach. Tai vi tri 2000 bp, c6 3
IS,SRls 310-1500 10 ! 70 0,28 dong khong cho bang vach (Clt7, CIt18
Tong cong 40 30 75 0,31 va C1t25) (hinh 2).
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Moi ISSR15: Két qua dién di cho thiy, 7 phan doan da
hinh trén téng s6 10 phan doan dugc khuéch dai, chiém
70%. Kich thudc cac phan doan dao dong tir 310 dén 1500
bp. Cu thé, tai cac vi tri 310, 650 va 1500 bp tit ca cac dong
déu cho bang vach. Tai vi tri 450 bp, chi c¢6 2 dong Clt18 va
CIt26 khong cho bang vach. Tai vi tri 500 bp, chi c6 dong
ClIt7 cho bang vach. Tai vi tri 575 bp, duy chi c6 dong CIt7
khong cho bang vach. Tai vi tri 1000 bp, ¢6 5 dong cho bang
vach, gdbm: Clt18, Clt19, C1t26, C1t57 va Clt43 (hinh 2).

Ledder CIt7 CItI8 “CIt]9 Clt25 Clt26° Clt43 CIt57T Ledder 'Clt7 - Clt8 - CItl9 Cl25 Clt26  Cl43  Clt57

15006p, Tl 1l ” ot

1000bp |

ISSR3

700bp -
500bp

EESER=E

250bp <

Ledder ClIt7 CItl18 CItl9 Cl25 Cl26 Clt57 Clt43 Ledder CIt7 Clt8 Cit19 Clt25 Cit26  Clt57 Cl43

1500bp »_
ISSR15
1000bp
7000p

500bp

- ISSR8

250bp <

Hinh 2. Két qua dién di san pham ISSR trén gel agarose 2%.
3.2. Da dang di truyén ciia cdac dong Keo ld tram

A. Shanthi va cs (2013) [6] da st dung 10 mdi ISSR dé
nghién ctru danh gia da dang di truyén cua 53 kiéu gen cua
quan thé Keo 14 tram. Céc tac gia ghi nhan 215 phan doan
duogc khuéch dai, trong d6 ¢6 184 phéan doan da hinh, chiém
ty 1¢ 85,5%. O.A. Attia va cs (2017) [7] da nghién cuu su
da dang di truyén ctia quan thé keo Acacia spp. sit dung 20
moi ISSR, két qua thu dugc 48 phan doan da hinh trén téng
s6 60 phan doan dugc khuéch dai, ghi nhan ty 1¢ da hinh dat
80,13%. Céac két qua nay chi ra rang, ISSR c6 thé sir dung
nhu mét céng cu hiéu qua va chinh xac dé nghién ctru va
danh gia mbi quan hé di truyén giita cac dong Keo 14 tram.

Trong nghién ctru nay, dua trén két qua phan tich cua 4
moi ISSR (ISSR1, ISSR3, ISSR8 va ISSR15) cho thiy, su
khac biét vé di truyén gitra 7 dong Keo 14 tram (Clt7, CIt18,
CIt19, CIt25, Clt26, Clt43 va Clt57) dang dugc tréng khao
nghiém tai huyén Cam L, tinh Quang Tri. St dung phﬁn
mém NTSYSpc ver 2.1 dua trén phuong phap UPGMA da
xdy dung dugc so do hinh cdy mbi quan hé di truyén va
bang hé s6 twong dong cua 7 dong Keo 14 tram nghién ciru
(hinh 3, bang 3).
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Bang 3. Hé s6 twong dong gitra 7 dong Keo la tram dwa trén két qua
phan tich 4 chi thj ISSR.

Clt7
Clt7 1,00
CIt18 0,65 1,00
CIt19 0,70 0,70 1,00
Clt25 0,61 0,61 0,48 1,00
CIt26 0,52 0,70 0,83 0,48 1,00
Clt43 0,61 0,70 0,65 0,65 0,65 1,00
CIts7 0,56 0,65 0,61 0,70 0,61 0,96 1,00

CIit18 Cit19 Clt25 Clt26 Clt43 CIt57

Két qua bang 3 cho thay, hé s6 tuong dong ¢ 7 dong Keo
1a tram dao dong tir 0,48 dén 0,96. O hé s6 di truyén 0,6, 7
dong Keo 14 tram dugc phan chia thanh 2 nhém chinh (hinh
3). Nhom I gom 4 dong: Clt7, CIt18, C1t19 va Clt26, khoang
cach di truyén giira cac dong trong nhém dao dong tir 0,52
dén 0,83. Trong do6, 2 dong Clt7 va Clt26 c6 khoang cach
di truyén xa nhau, hé s tuong ddng 0,52. 2 dong CIt19 va
Clt26 c6 khoang cach di truyén tuong ddi gan (hé sd tuong
ddng 0,83). Nhom II gdom 3 dong: Clt25, Clt43 va Clt57 co
khoang cach di truyén dao dong 0,65-0,96. Trong dé, CIt25
va Clt43 c6 khoang cach di truyén turong dbi xa (hé sé twong
ddng 0,65). 2 dong Clt57 va Clt43 c6 khoang cach di truyén
gan nhét (hé sé tuong dong 0,96).

Clt7
Clt18
Clt19
Cl26
cles

[ Clt57

I c1t43

Nhom I

Nhém II

0,%0 0,89 0,7‘8 0,8I7 0,96
H¢ sb twong déng
Hinh 3. Mdi quan hé giira 7 dong Keo la tram nghién clru bing
phwong phap UPGMA dwa trén 4 chi thi ISSR.

Dua trén két qua danh gid kha nang sinh truong clia cac
dong Keo 14 tram ciia D.H. Son va cs (2021) [4] nhan thdy c6
mdi tuong quan giita hé s6 di truyén voi kha ning sinh truong
cta cay. Trong 7 dong keo nghién ctru, c6 3 dong thugc nhom
I, gdbm Clt7, CIt18 va Clt26 c6 céc chi tiéu sinh truong vuot
trdi nhu chidu cao vt ngon (H =11,9-13 m), chiéu cao dudi
canh (H,.=7,9-8,5 m) va ndng suét (14,9-20,1 m¥ha/nam) [4].
Trong khi d6, cac dong nhém II nhu Clt25, Clt43 va CIt57 co
céc chi s6 sinh trudng thap hon: H =10,7-11,3 m H, =6,3-
6,7 m va ning suit dao dong 9,7-10,4 m¥ha/nam [4]. Két qua
nay cho thay su sai khac di truyén c6 tac dong dén kha ning
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sinh truong cua cac dong Keo 14 tram trong nghién ctru. Cac
dong keo nhan gidng vo tinh bang phuong phap nudi ciy in
vitro hodc hitu tinh thong qua lai tao ludn c6 su bién dong vé
hé sb di truyén [13, 14]. Do vay, sir dung chi thi phan tir trong
cong tac danh gia ngudn gen la cong cu hd tro hidu qua trong
chuong trinh chon gidng cdy 1am nghiép ciia Viét Nam.

4. Két luan

Két qua danh gia da dang di truyén cua 7 dong Keo
la tram dang tréng khao nghi¢m tai huyén Cam L, tinh
Quang Tri dua trén chi thi ISSR da xac dinh duoc 4 moi
ISSR1, ISSR3, ISSR8 va ISSR15 ¢6 chi s6 da hinh tbt, ty 1&
doan da hinh trung binh 75% va phan tach r& méi quan hé
di truyén giita cac dong keo thanh 2 nhém chinh: Nhom I
gdm 4 dong: Clt7, Clt18, Clt19 va Clt 26 c6 khoang cach di
truyén 0,52-0,83. Nhom IT gdm 3 dong Keo 14 tram con lai:
Clt25, Clt43 va Clt57.

Két qua nghién ctru nay 14 co so dé xac dinh mdi twong
quan giira sy khac biét di truyén voi kha nang sinh trudng,
nang suat va chat luong ctua 7 dong Keo 14 tram dé tir d6
tuyén chon dugc cac giéng Keo 14 tram méi cho san xuat.
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Tom tit:

Muc dich ciia nghién ciru nhiam xac dinh sy hién dién va thanh phin nim ré ndi cOng sinh (Arbuscular mycorrhizal
fungi - AMF) c¢6 trong dat ving ré va ré ciy rau (14 loai rau in 14) dwoc tr(“)ng tai cac huyén Héc Mon, Cu Chi va
Binh Chénh, TP Ho6 Chi Minh. Két qua phan 1ap bao tir nim ndi cfng sinh dua vao phwong phap ray wét da ghi
nhan c6 su hién dién ciia AMF trong dit viing ré ciy rau véi trung binh mat s6 bao tir 1a 87,6 bao tit/50 g dat. Doi
v6i ty 1¢ cong sinh ciia AMF vao md ré khong ghi nhan sy cong sinh trong 4 loai ciy rau (dén, cai xanh, cai ngot, cai
thia) nhung c6 cong sinh trong 10 loai ciy con lai, v6i trung binh ty 1€ cong sinh 1a 6,6%. Dinh danh bao tir nim ndi
cfng sinh dua vao cac dac diém hinh thai hoc ghi nhin trong tAt ca cAc miu dét thu dwge xuét hién nhiéu Kiéu hinh
ciia 5 chi nim gdém Glomus, Acaulospora, Gigaspora, Scutellospora, Sclerocystis va 3 Kiéu hinh chwa xéc dinh. Trong

do, 2 chi Glomus va Acaulospora c6 tAn suét xuat hién nhiéu nhat 1an lwot 12 43,9 va 39,6%.

Tir khéa: Acaulospora, ciy rau, Glomus, nam ré ndi cong sinh (AMF).

Chi s6 phén loai: 4.6

1. Dét van dé

Néam cong sinh ving ré (mycorrhiza) dugc dé cap dau
tién vao nam 1881, dén 1957 céc nghién ctru cho thay, ving
1 ¢6 ¢6 su cong sinh ctia nam va cho két qua hap thu phét
pho t6t hon. Dic biét, trong d6 c6 AMF 1a mbi lién hé cong
sinh giita ndm va hé thong ré cay, nam hién dién phd bién
va cong sinh véi nhiéu loai thyc vét quan trong trong hé sinh
thai dét [1]. Trong mdi quan hé nay, ndm thu duoc ngudn
carbohydrate va nang lugng tur thuc vat, trong khi thuc vat
¢6 duoc chat dinh dudng can thiét cho sy ting trudng. Khi
cdy phat trién, r& s& lan rong va hut chat dinh dudng c6 trong
dat nhung & muc do vira phai hodc bi han ché do bi anh
huéng boi nhiéu yéu td trong moi truong dat. Tuy nhién, khi
két hop véi AMF 18 ciy c6 thé hit cac chit dinh dudng tir
dat thong qua hé sgi nam c6 thé len 16i vao moi ngoc ngach
giita cac hat keo dat va ¢ nhimg ving ma ré cay khong vuon
t6i. Ngoai ra, ré cdy con tan dung ngudn dinh dudng tir
chinh hé soi cia AMF khi cac ciu tric ciia nam s& phan hity
va giai phong nguon dinh dudng cho cay ky chii [2].

Ngoai kha ning hip thu cic chat dinh dudng cung cap
cho cdy chi, AMF con c6 thé gitp cay chdng lai mot s6 tac
nhan gay bénh cay trong nhu tuyén tring ky sinh, nim bénh
va cac sinh vat gy hai khac. AMF ludn c6 mit trong dat va
hién dién xung quanh hay dinh cu bén trong trong ving ré
thuc vat. Hién nay trén thé gidi, AMF da dugc nghién ctu

*Tac gia lién hé: Email: hoangtp@hcmuaf.edu.vn
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nhiéu trén cac loai cay trong tir cdy rau, hoa, cy an trai dén
cay rung... cang lam rd hon vé nhiing l¢i ich cia AMF khi
duoc st dung trong canh tac ndng nghiép [2].

Tir nhitng anh huong c6 loi cia AMF doi véi cdy trong
trong nong nghiép va dac biét trén nhoém cay rau, nghién
ctru nay nham khao sat danh gid sy hién dién cia AMF
trong dat ving ré va ré cdy rau duoc trong tai TP Ho Chi
Minh. Nghién ciru tao tién dé cho cic nghién ctru san xudt,
ung dung san phém sinh hoc c6 AMF trong canh tdc nong
nghiép theo hudng bén viing, than thién voi moi trudng tai
TP H) Chi Minh noi riéng va ca nudc noi chung.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

Mau dét va mau ré duoc thu thap tai cac vuon tréng rau
thudgc huyén Hoc Mon, Cu Chi va Binh Chanh, TP Hb Chi
Minh. Thoi diém thu mau tir thang 10/2020-3/2021. Sé mau
thu thap: 118 mau (59 miu dit va 59 mau ré) trén 14 loai
rau (15-30 ngay sau gieo), gdbm mong toi, xa lach, rau dén,
cai ngot, cai xanh, cai thia, rau muéng, é tréng, hanh 14, he,
tia t6, qué, diép ca va hing lai. M&i vuon thu mau & 5 vi
tri khac nhau theo duong chéo gbc, sau d6 tron déu mau va
thu ¢& mau t6i thiéu khoang 1 kg dét va 200 g ré/vuon. Mau
dét va ré sau khi thu vé dugc luu giit tai phong thi nghiém
& diéu kién 4-10°C.
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Abstract:

The study aimed to determine the presence and
composition of Arbuscular mycorrhizal fungi (AMF) in
the rhizospheric soils and roots of vegetable plants (14
species of leafy vegetables) grown in Hoc Mon, Cu Chi,
and Binh Chanh districts, Ho Chi Minh city. The results
of the isolation of AMF spores based on the wet sieving
method showed the presence of AMF in the rhizospheric
soils of vegetables with an average spore density of 87.6
spores/50 g of soil. For the symbiotic ratio of AMF to the
root tissues, there was no symbiosis in 4 vegetable crops,
including amaranth, mustard green, leaf mustard, and
bok choy. Still, there was symbiosis in the remaining
10 plants, with an average symbiotic rate of 6.6%.
Identification of AMF spores based on the morphological
characteristics recorded in all the soil samples appeared
spore phenotypes of 5 fungal genera including Glomus,
Acaulospora, Gigaspora, Scutellospora, and Sclerocystis.
However, 3 morphological types were not yet identified.
From the obtained results, two genera, Glomus and
Acaulospora, have the highest frequency at 43.9 and
39.6%, respectively.

Keywords: Acaulospora, Arbuscular mycorrhiza fungi,
Glomus, vegetable.

Classification number: 4.6
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2.2. Phwong phap phén lgp bao tir AMF

Bao tir dugc tach khoi dat theo ky thuat ray udt két
hop véi ly tam trong dung dich sucrose (50%) cua M.
Brundrett va cs (1996) [3]. Tach bao tir trong 50 g dét, sau
d6 bao tir dugc sang qua ray co kich thude 40 pm, quan sat
va dém mat sb bao tir dudi kinh lap soi noi.

Nhan dién AMF dua vao hinh dang bao tir theo mo ta
cua J.W. Gerdemann va cs (1963) [4], J.W. Gerdemann va
cs (1974) [5] va INVAM [6].

2.3. Phuong phdp xdc dinh sy hién di¢n cia AMF
trong mo ré

Su hién dién cia AMF trong ré duoc nhan dién béng
cach tién hanh nhudém ré theo phuong phap cua J.M.
Phillips va cs (1970) [7]. Mu ré duoc cit thanh timg doan
nho 1 cm, sau d6 ngdm qua dung dich KOH 10% (w/v)
trong 12 gid va HCI 2% (v/v) trong 10 phat. Mau ré tiép
tuc dugc nhudm trong Tryphan blue 0,05% (w/v) trong 12
gio nham quan sat cic cau tric xam nhiém ciia AMF. Quan
sat va nhan dién AMF dudi kinh hién vi véi do phong dai
40X. Nhan dang nam ndi cOng sinh dya vao hinh thai xam
nhiém cta soi ndm tai, cu trac cOng sinh theo mo ta ctia M.
Brundrett va cs (1996) [3]. Danh gia ty 1& nhiém nam noi
cong sinh (AM) theo cong thirc = Téng s6 doan ré hién dién
nam/Tong s doan r& quan sat x 100.

< .
3. Ket qua

3.1. Khdo sdt sw hi¢n dién ciia AMF c6 trong dit viing
ré va ré cdy rau

Két qua phan 1ap bao tir AMF (hinh 1) cho thdy, co su
hién dién trong dét ving ré cay rau duoc trong tai Hoc Mén,
Cu Chi va Binh Chanh thudc TP H6 Chi Minh. Trung binh
mat s6 bao tir AMF (hinh 2) 1a: 87,6 bao ti/50 g dat, trong
do nhom cay co sy dién dién cua bao tur nhiéu nhét (>100
bao ti/50 g dat) gbm: hang lui, rau mubng, he va que nhoém
cdy co mat so bao tu thap nhét (<50 bao /50 g dat), gdbm
tiato va é trang, s6 cdy con lai c6 mat sé dao dong 50-100
bao tir/50 g dat.

b § o
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Hinh 1. Bao tir AMF khi quan sat dwéi kinh Ip soi noi.

Quan sat su cong sinh cia AMF vao md ré cua 14 loai
rau cho két qua c6 sy hién dién cia AMF ¢ 8 loai va khong
phat hién ¢ 4 loai (dén, cai xanh, cai ngot, cai thia) (hinh
2). Ty 1& cong sinh cia AMF vao 1& cdy rau twong doi thap,

61
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Hinh 2. D6 thi trung binh mat sé bao tlr nAm va ty 1& cong sinh ctia AMF trong viing dat va ré trén mét sé loai rau tai TP H6 Chi Minh.

mat sb trung binh 1a 6,6%, trong d6 cdy hanh 14, he c6 ty 1€
cong sinh cao nhat (lan luot 1a 12,0 va 10,0%), thip nhat &
cay tia to (3,6%). Cac dang cAu trac cia AMF khi cong sinh
vio trong ré phé“m lon 1a dang sgi nam, dang bui va & mét
) cay co su hién dién cAu truc tai (xa lach, rau muéng va
mdng toi) (hinh 3-5).

Hinh 3. AMF céng sinh ré cay xa lach. (A) Mo ré c6 ndm cong sinh; (B)
Soi nm; (C) Dang tdi; (D) va (E) Dang bui.

Hinh 5. AMF cong sinh ré cay méng toi. (A) Mo ré c6 ndm cdng sinh;
(B va C) Dang tui; (D va E) Dang bui.

‘ KHORHOC PP

3.2. Pinh danh va xdc dinh thanh phan bao tic AMF cé
trong dit ving ré cdy rau

Két qua bang 1 cho thiy, da dinh danh dwoc bao tir ciia
5 chi AMF hién dién trong dit ving ré trong rau tai TP Ho
Chi Minh gdm: Glomus sp., Acaulospora sp., Gigaspora

Hinh 4. AMF cong sinh ré cay rau mudng. (A) Soi ndm; (B) M ré c6 nAm
cdng sinh; (C) Dang tui; (D) Dang bui.

sp., Scutellospora sp. va Sclerosysits sp.. Ngoai ra, c6 3
kiéu hinh bao tr AMF van chua xac dinh. TAn suét xuAt
hién bao tir AMF trong dit cua timg loai rau ciing nhu thanh
phan cac chi nAm xuét hién trén cung 1 loai cdy ciing khac
nhau. Nhin chung, chi Glomus va Acaulospora c6 tan suat
xuét hién cao nhét so vi cac chi con lai (43 va 39,6%), tiép
theo 1a nhom chwa xac dinh (6,2%), chi Sclerocystis chiém
5,1% va thdp nhit & 2 chi Scutellospora va Gigaspora (2,8
va 2,5%). Ngoai ra, trong dat viing ré cdy tia t6 khong phat
hién sy hién dién cua chi Scutellospora va Gigaspora; chi
Sclerocystis khong thdy xuat hién trong dat ving r& cay qué

va diép ca.
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Bang 1. Tan suat xuat hién (%) tirng chi AMF xuét hién trong dat.

. TBMSBT  Tén suit xudt hign (%) cita céc chi AMF
Céaytrong  (bao ti/50
g ) Glomus  Acaulospora ~ Gigaspora  Scutellospora  Sclerocysits CXD

Mongtoi 59,7 446 357 22 33 94 48
Xalich 62,7 425 403 27 22 54 69
Tia to 253 418 432 0,0 0,0 56 34
Dén 65,6 a7 315 32 41 104 3,1
Caixanh 89,7 506 325 34 28 6,6 41
Caingot 878 448 407 21 34 42 48
Caithia 893 442 414 17 31 51 45
Qué 1073 445 383 43 32 0,0 9,7
Raumuéng 1467 455 397 24 24 52 48
Btring 448 83 383 32 37 56 109
Digpci 68,7 453 49 14 41 0,0 53
Hinglai 1553 404 423 34 23 47 69
Hanhld 892 474 367 23 28 52 56
He 134,0 36,5 434 22 22 42 11,5
Trung binh 49 396 25 28 51 6,2

Ghi cht: TB MSBT: trung binh mat sb bao ttr; CXD: chwa xéc dinh.

- Chi Glomus: Bao tir hinh cau, elip, hodc gan ciu, bao
tor moc don 1¢ hodc thanh chum, kich thudc bao tu trung
binh 100-180 pm. Mau sic bao tir c6 thé thay ddi theo do
tudi, khi con non c6 mau tring va dén giai doan trudng
thanh c6 mau cam hoac nau dé. Khi quan sat dudi kinh
hién vi (40X) thanh bao tr kha day, cang vé gan cudng
thanh cang day va thuong c6 2 hodc nhiéu 16p. Cudng bao
tir thudng hinh tru, hodc gin tru va thudng moc vudng goc
véi bao tir (hinh 6).

Hinh 6. Bao tir chi Glomus trong dat viing ré cay rau trong tai TP Ho
Chi Minh.

- Chi Acaulospora: Quan sat hinh thai bao tir phat hién
chi ¢ cac dac diem nhu sau: bao tu c¢6 dang cau, bau duc,
moc don 1€, bén trong chira nhi¢u chat dau; mau sac da dang
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tor vang nhat dén d6 cam. Bao tir duge hinh thanh & vi tri
cd thi va phat trién ting dan, khi d6 ciu triic tai bi suy giam
trong thoi gian phat trién ctia bao tir. Bé mat bao tir co dang
tron, dang hat hodc 16m thanh nhiing hdc nho, ¢6 1-2 thanh
bao tir. Thanh ngoai ¢ chita 1 16p mong, trong sudt, thanh
trong c¢6 mot hodc nhiéu 16p. Kich thude bao tir trung binh
100-200 pm (hinh 7).

Hinh 7. Bao tt chi Acaulospora trong dat viing ré cay rau tréng tai
TP Hb Chi Minh.

- Chi Gigaspora: Bao tu c6 kich thudc 16n, mau vang
nhat, c6 dang hinh cAu, bé mit tron lang. Thanh bao ti c6 2

16p, cudng bao tir phinh to dang ct hanh va hep tai vi tri tiép
giap giita cudng véi bao tir (hinh 8).

Hinh 8. Bao tir chi Gigaspora (A) va Scutellospora (B) trong dat viing
ré cay rau tréng tai TP H6 Chi Minh.

- Chi Scutellospora: Bao tir dang hinh cau, c6 kich thudc
16n, mau vang nhat dén nau do. Vach bao tir mong, diém
gin cudng bao tir day 1én déan, bao tir c6 xudt hién khién
mam. Cudng bao tir phinh to dang ct hanh (hinh 8).

- Chi Sclerocystis: Bao tor mau nau nhat hoac nau dam,
bao tir don ¢ dang hinh chuy, luén moc thanh nhom gin két
nhau goi la sporocarps (hinh 9).



Hinh 9. Bao tt chi Sclerocystis (A) va chwa xac dinh (B) trong dét
vling ré cay rau tréng tai TP H6 Chi Minh.

- Chua xac dinh: Bao tu dang hinh cAu, gﬁn cAu, c6 mau
ndu dam, khong c6 cudng, bé mit bao tr nhin c6 mot vai
gai nho moc trén thanh bao tir hodc bé mat gd ghé va khong
quan sat dugc cac lop trén thanh bao ti (hinh 9).

4. Ban luan

Hién nay, hon 80% loai thyc vat dugc ghi nhan cé sy
lién quan dén AMF & tit ca céc hé sinh thai trén can, bao
gém ca nhiét doi dén 6n doi rung, nli cao, cOn cat, sa mac,
ddng co, thyc vat thuy sinh va hé théng nong nghiép ciing
nhu dét 6 nhidm kim loai [8]. Pic biét, khi danh gia vai trd
ctia h¢ vi sinh vat trong dat thi AMF gitr mot vi tri rit quan
trong trong mbi lién két giira thuc vat - moi truong dat va
gilra ném - thuc vat cting dugc ghi nhan & hau hét cac moi
truong séng va diéu kién khi hau khac nhau [9].

Qua Kkét qua phan lap da xéac dinh c6 sy hién dién cua
AMF trong dit ving ré va ré cay rau dugc trong tai 3 huyén
Héc Mén, Cu Chi va Binh Chénh thuge TP H6 Chi Minh.
Tuy nhién, mat sb bao tir nAm va ty 1& cong sinh ctia cac loai
cdy 1a khac nhau, diéu nay c6 thé giai thich do dic diém, ciu
triic bo ré cua ting loai cay 1a khac nhau va con anh huong
boi ting dat canh tac trén timg loai cdy rau. Vi déi v6i mot
s6 loai rau dugc tréng tai TP H6 Chi Minh tﬁng dat mat
(5-20 cm) s& bi thay thé sau mot khoang thoi gian canh tac.
Ngoai ra, & mot s6 loai rau nhu: dén, cai ngot, cdi thia va cai
xanh khong phat hién su cong sinh cia AMF vao ré mic du
trong dat ving ré xuét hién bao tir. Diéu nay ciing phi hop
theo mo ta ciia R.L. Peterson va cs (2004) [8] trong mot s6
loai cay thugc ho cai (Brassicaceae) nhu: cai dau, cai, bép
cai... va ho dén (Chenopodiaceae) nhu: cu cai duong, rau
bina va phan 16n chi Chenopodium khong hinh thanh sy
cong sinh cua AMF.
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Panh gia vé su da dang cia cac chi AMF c6 trong dat
vung ré thuc vat, dic biét trong nhom cay rau thi két qua
nghién ctru cling dinh danh dugc bao ti thudc 5 chi nam
gdm: Glomus, Acaulospora, Gigaspora, Sctuellospora,
Sclerocystis va 3 chi chua xac dinh. Trong do, chi Glomus
va Acaulospora cb tan suit xuat hién cao nhét trong dat
vung ré ciia cac loai cdy rau dugc trong tai TP Ho Chi Minh.
Trong nghién ctru nay da phat hién chi Sclerocystis xuit
hién trong dit ving trdng rau tai ving TP H6 Chi Minh
nhung khong tim thay chi Entrophospora. Két qua nghién
ctru cua T.T.D. Thao (2012) [10] ciing phat hi¢n 4 chi AMF
gdm Glomus, Acaulospora, Gigaspora, Sctuellospora va
khong c6 chi Entrophospora trong dt ving ré cdy ngd &
ving Dong Nam Bo (Ba Ria - Viing Tau, Tay Ninh va Dong
Nai). Piéu nay khac biét so voi cac nghién ctru vé AMF trén
nhém cdy rau mau dugc thu miu tai cic tinh Pong bing
song Cuu Long 1a ¢6 xy hién dién cua chi Entrophospora,
nhung khong c6 chi Sctuellospora nhu theo cong bd cua
D.T. Xuan va cs (2016) [11]. Cac tac gia nay phat hién bao
tir ctia 4 chi AMF gdm Gloumus, Acaulospora, Gigaspora,
Entrophosphora va 3 chi chua xac dinh c6 trong dat ving
ré ctia 3 loai cdy rau mau, gobm Ot, mé va bap dugc trong tai
Cén Tho. Trong d, ty 1é cong sinh vao ré va trung binh mat
s6 bao tir AMF trén 3 loai cdy trong ciing khac nhau, ciy 6t
76,1% va 7 bao ti/50 g dat, cay me la 88,6% va 80 bao tu/50
g dt, cay bip 14 97,5% va 142 bao ta/50 g dit. Theo T.V.T.
Tu va cs (2017) [12], thanh phan chi AMF xuit hién trong
dat vang ré va ré cua cdy ngd duoc thu mau ¢ mot sd tinh
thuoc Pong bang song Ctru Long (Pdng Thap, Can Tho,
Hau Giang, S6c Trang va Vinh Long) chi xac dinh dugc
3 chi AMF gom Glomus, Acaulospora, Entrophosphora va
khong thdy sy hién dién cua chi Gigaspora, Scutellospora.

Ngoai ra, chi Entrophosphora ciing ghi nhan khong xuét
hién trong dat viing ré va ré trén cdy hd tiéu duoc thu mau &
cac tinh Bong Nam Bo va Tay Nguyén. Cong bd ctua L.T.K.
Duyen va cs (2019) [13] d4 ghi nhan chi ¢6 4 chi AMF gom
Acauslospora, Glomus, Gigaspora va Scutellospora co
trong dat ving ré trong tiéu Vinh Linh dugc trong thuan,
xen canh chudi, ca phé va diéu tai xa Lang Lén, Xa Bang va
Kim Long, huyén Chau Dtc, tinh Ba Ria - Viing Tau.
Con theo nghién ctru cua V.P. Nguyen va cs (2021) [14]
cling dinh danh dugc 5 chi AMF, gém Acaulospora,
Gigaspora, Glomite, Glomus va Scutellospora hién di¢n
trong dat vung ré cay hd tiéu duoc thu tai 3 tinh Ba Ria -
Viing Tau, Pong Nai va Gia Lai.
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Diéu dic biét trong nghién ciru nay 1a phat hién chi nim
Sclerocystis xuat hién trong dat ving ré ciy rau duoc trong
tai TP H6 Chi Minh. Chi Sclerocystis ciing ghi nhan hién
dién trong mau dit ving r& cam non tai Quy Hop, Nghé An
theo cong bd ctia N.T.K. Lien va cs (2012) [15]. Trong mau
dat ving ré cdy cam da thé hién sy da dang cac chi AMF
gém 6 chi: Acaulospora, Gigaspora, Glomite, Glomus,
Scutellospora va Sclerocystis. Sy da dang vé cac chi ndm
c6 thé do ngudén miu dat thu & cac tang dat khac nhau 0-20,
20-40 va 40-60 cm.

Két qua cua sy da dang giita cic chi AMF c6 trong dat
viing ré thuc vat n6i chung va nhém cdy rau mau néi riéng
c6 thé khac nhau do loai cay tréng va cu tric, ddc tinh hoa
ly ting loai dét cia timg vimg mién khac nhau.

5. Két luan

Két qua nghién ciru khao sat trén 14 loai rau (nhém rau
an 1a) duoc tréng tai cac huyén Hoc Mon, Cu Chi va Binh
Chanh thudc TP HO Chi Minh da ghi nhan c6 sy hién dién
ctia bao tir AMF trong dét ving ré & tat ca cac mau dat thu
dugc. Doi voi ty 1¢ cong sinh cia AMF trong mo ré ghi
nhén khoéng c6 sy cdng sinh ¢ 4 loai rau: dén, cai thia, cai
ngot va cai xanh nhung c6 su cong sinh trong ré & cac loai
rau con lai. Ngoai ra, nghién ctu ciing ghi nhén sy da dang
ctia bao tir AMF trong dét ving ré trong rau v6i 5 chi nAm
gdm: Glomus, Acaulospora, Gigaspora, Scutellospora va
Sclerocystis. Trong 46, 2 chi Glomus va Acaulospora xuat
hién nhiéu nhét trong tit ca cac mau rau thu duoc.
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Nghién ctru nhan nhanh hai glong cuc dong tlen ¢0
(Gerbera jamesonii Bolus) bang k¥ thuat nudi cay in vitro
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'Khoa Sinh - K¥ thudt Nong nghiép, Truong Dai hoc Su pham Ha Noi 2, duong Nguyé~n Van Linh, phwong Xudn Hoa, TP Phiic Yén, tinh Vinh Phuic, Viét Nam
’Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam, thi tran Tréu Quy, huyén Gia Lam, Ha Noi, Viét Nam
Ngay nhan bai 2/9/2022; ngay chuyén phan bién 5/9/2022; ngay nhan phan bién 28/9/2022; ngay chap nhén dang 2/10/2022

Tom tit:

Nu hoa ciic ddng tién dwge khir trung kép cé, ty 1¢ tao miu sach 1én dén 90% véi ciic dong tién canh vang c¢6 va 92%
véi cice df“)ng tién canh héng ¢0. V6i méi trwong bo sung 1,5 mg/l BAP va 2 mg/l TDZ, giéng cuc df“)ng tién canh vang
¢6 thu dwgc ty 1¢ tai sinh dat 52,17%, giong cic dong tién canh hong ¢b thu dwge ty 1¢ tai sinh dat 53,85%. Khi sir
dung IBA 1,5 mg/l Kkét hop véi BA 2 mg/l, giéng cuc déng tién canh vang ¢6 thu dwoc ty 1€ tao chdi 1a 44,45%, trung
binh 5 chdi/miu; ciic dong tién canh hong cb dat ty 1é tao chéi 46,15%, trung binh 6 chdi/miu. Mdi trwong c6 0,05
mg/l NAA va 0,3 mg/l IBA tao 6-7 ré&, chiéu dai khoang 2,5 cm; nhiét d9 20-25°C thich hop nhit dé cho ra ré & 2 giong
ciic dong tién c6. Cay con sau khi tao ré dwoc dwa ra wom trong véi gia thé gdm 50% cat + 30% dit + 20% trau hun,
ty 1€ cay séng sau 8 tuin dat 98,26%, chiéu cao dat 14,8 cm véi giéng cuc df“)ng tién canh vang c0; 99,05%, chiéu cao
dat 12,6 cm véi gidng ciic dong tién canh hong co.

Tir khéa: cic dong tién cd, Gerbera jamesonii Bolus, in vitro, nhian nhanh.

Chi s6 phén logi: 4.6

tinh va v6 tinh bang phuong phap vi nhan gidng trong diéu

1. Dét van dé

.o A s oea \ .. kién in vitro. Nhugc diém ctia phuong phap nhan hitu tinh
Cuc dong tién c6 tén khoa hoc 1a Gerbera Jamesonii 1en mvitro e uap & phap

Bolus ¢6 ngudn gdc tir Nam Phi. Dén nay, ctic dong tién
duoc tréng & nhiéu nudc trén thé gidi, dién hinh nhu Ha
Lan, M¥, Dtrc, Nhat Ban, Trung Quéc... Clic déng tién co
nhiéu chung loai tir hinh dang than cao, trung binh, thap dén
da dang véi nhiéu mau sic khac nhau nhu do, cam, vang,

12 mét nhiéu thoi gian, trong khi nhan nhanh trong diéu kién
in vitro lai 13 giai phap tao ra lugng cdy gidng nhiéu trong
thoi gian ngén, sach bénh va dong déu [1, 3]. Co nhiéu vat
li¢u thyc vat st dung dé nhan nhanh, tai sinh truc tiép tr
dinh sinh trudng hoac chdi hoa, vat liéu cling c6 thé 1a nu

trang, phan hong, tim... Trén mot bong hoa c6 thé c6 mot
mau don hodc nhiéu mau xen k&. Ctc ddng tién co cudng
hoa to, 14 hoa 1y tuong dé lam bo hoa, 1ing hoa va cim nghé
thuat rat duoc wa chudng [1]. Trong san xuét, cay cuc déng
tién 1a loai hoa c6 gia tri kinh té cao. Trong cac loai clic
dong tién da va dang dugc trong tai Viét Nam thi ciic dong
tién kép nhap ndi 1a mot trong nhiing cdy cho hiéu qua kinh
té cao nhit. Loai clic dong tién gidng mdi nay khi cham séc
dung k¥ thuat co thé cho thu nhap gan 50 triéu dong/sao/
nam [2]. Hon thé nita, ctic ddng tién co thé trong mot 1an va
cho thu hoach quanh nim. Néu tinh gia tri trén timg bong,
ctic dong tién khong cao nhu hoa phang, lily, lay on... Tuy
nhién, hiéu qua kinh té thu duogc trén mot don vi dién tich
trong loai clic dong tién nay lai khé cao.

Cho dén nay, c6 nhiéu cong trinh nghién ctru vi nhan
gidng cdy hoa ctc dong tién di dugc cong bd [2-9]. Hoa cuc
dong tién co thé dugce nhan nhanh bang 2 phwong phap: hitu

*Tac gia lién hé: Email: vithang.nh@vnua.edu.vn
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hoa non, tao ra mo s¢o sau do tai sinh thanh da choi trong
dicu kién in vitro [8].

Trong qua trinh nhén gidng cay ciic ddng tién, giai doan
kho nhét 1 vao mau va ra ngdi ngoai vudn wom. Do do,
giai quyét duoc 2 bude nay sé giai quyét duoc bai toan hiéu
qué san xudt thuc té. Trén thé gidi va Viét Nam da co nhidu
cong bd vé nhan giéng in vitro & cac gidng cuc dong tién
khac nhau, tuy nhién chua c6 cong bd nao nghién ctru vé
viéc nhan nhanh va luu trir cac giéng dong tién c6 dugc thu
thap o Viét Nam.

Nghién curu nay st dung ny hoa non lam vat liéu khoi
dau vao mau dé nang cao phdm chét va kha ning nhan
nhanh cdy giéng nham cung cap lugng cay giéng tot, dong
déu va sach bénh. Ngoai ra, két qua nghién ciru ciing gop
phan Iuu giir va bao t6n ngudn gen cac gidng clic dong tién
canh vang c¢6 va canh hong co.
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Abstract:

Gerbera buds are double sterilised, the clean sample
rate is up to 90% (ancient yellow gerbera daisies) and
92% (ancient pink gerbera daisies). With the medium
supplemented with 1.5 mg/l BAP and 2 mg/l TDZ, the
yellow gerbera daisy variety obtained a regeneration
rate of 52.17%. Ancient pink gerbera daisies have a
regeneration rate of 53.85%. When using 1.5 mg/l IBA
combined with 2 mg/l BA, the gerbera daisies obtained
a bud formation rate of 44.45% with an average
number of 5 buds/sample; ancient pink gerbera daisies
achieved a high bud formation rate of 46.15%, with
an average number of 6 buds/sample. Media with 0.05
mg/l NAA and 0.3 mg/l IBA produced 6-7 roots, about
2.5 cm in length; the temperature of 20-25°C was most
suitable for rooting in 2 varieties of gerbera daisy. After
forming roots, the plantlets were planted in a substrate
consisting of 50% sand + 30% soil + 20% smoked rice
husks. The survival rate after 8 weeks, the height of the
ancient yellow gerbera daisies and ancient pink gerbera
daisies reached 98.26%, 14.8 cm and 99.05%, 12.6 cm,
respectively.

Keywords: ancient gerbera daisies, Gerbera jamesonii
Bolus, in vitro, rapid multiplication.

Classification number: 4.6
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2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Nu hoa non cua gidng cuc dong tién canh vang cd va
canh hong c6 dugc cung cap boi Cong ty TNHH Florist
Viét Nam.

Céc hoa chat thong dung trong nudi cdy mé té bao thuc
vét nhu: cac chat khu trfmg’ (xa phong, con ?O", Ca(OCl,),
10%, HeCl,...), cég hé‘a chat trong thanh phan méi truong
MS co ban, cac chat diéu hoa sinh truéng (BAP, NAA...).

2.2. Phwong phap nghién cuu

Nghlen ctru duoc tién hanh trong phong thi nghlem co
cac diéu kién moi truong vat Iy nhu sau: sé gio chiéu sang
la 10 gio/ngay, cuong do anh sang 2000-3000 lux, nhiét do
phong nudi 25+2°C.

Tao mau sach in vitro: Cac mau dugc lya chon ky, loai
bo cac té bao chét xung quanh va rira sach dudi voi nudc
chay trong 20 phiit, ngam trong nudc tay rira Lifeboy 10
phut, sau d6 dé dudi voi nudc chay trong 4-6 gio. Mau duoc
dua vao Box cdy, ria lai 5-6 1an bang nude cit vo trung va
lic trong dung dich Ca(OCl,), 10% trong 7-8 phut, sau d6
rira lai bang nude cat vo tring 3-5 lan, tlep theo lc trong
dung dich HgCl 0,1% trong 2-3 phut va cudi cung rua lai 6
1an bang nudc cat vo tring. MAu cdy sau d6 dugc sir dung dé
danh gia kha nang tao md seo phdi hoa va tai sinh cay trong
diéu kién tir nu hoa non [8].

T6i wu hod kha ndng tdi sinh chéi: Nhitng nu hoa ¢
chidu cao 0,5-2 cm cua cac cdy ciic dong tién khoe manh,
khong bi bién di, c6 mau séc hoa dep... dugc tuyén chon tur
vuon wom cua Cong ty TNHH Florist Viét Nam, sau khi
khir trung duoc dua vao cdy trén méi truong cam @ng tao
mo seo. Mau dugc nudi cdy trén méi truong MS + BAP (3
mg/l) + NAA (0,5 mg/l) + TDZ (0,05 mg/1) trong diéu kién
tdi hoan toan, sau do tién hanh theo ddi ty 1€ tao mo s¢o phoi
hoéa phat sinh tir nu hoa non [8].

T6i wu hod kha nang ra ré in vitro: Chdi dat kich
thude chiéu cao 3-5 cm dugc chuyén sang méi truong
kich thich tao r&: MS c6 bd sung IBA, NAA néng do
khac nhau, pH 5,8. Sau d6, cay duoc trong trén gia thé
ngoai mai truong [8].

T6i wu hod diéu kién rén luyén, nhiét do dén kha
ndng séng ciia cdy con: Nhiét d6 tdi wu quyét dinh kha
ning sdng cua cic dong tién trong khoang nhiét do tir
12 dén 36°C.

T6i wu hod thanh phan gid thé dén kha ndang song va
phat trién ciia cdy con: Chdi tao r& hoan chinh dugc dua
ra ngodi moi trudng vao cac gia thé c6 thanh phan véi ty 18
khac nhau bao gém: cat song, triu hun, xo dira.
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Bang 1. Két qua nghién ctru anh hwéng cua chéat khi trung Ca(OCl,), 10% va HgCl, 0,1% dén kha nang tao mau sach.

Ctic dong tién cinh vang cb Ctic ddng tién canh hdng cb
C(‘Tng ﬂ.lfl'c Cich tién hanh So‘:lu’g'ng Sé rtufu 86 miu Ty le ) Sé~lwgng Sé rtu?u S6 miu T ﬁ~lé tao
thi nghi¢m mdu ban nhiém sau sach sau tao mau sqch  mau ban nhiém sau sach sau mau sach
diu 4 tuén 4 tuiin (%) diu 4 tuéin 4 tuéin (%)
Déi chimg Xt ly so bo 51 50 1 1,96 52 50 3 5,77
1 Xir Iy so bo, HgCl, 0,1% 1 phat 53 44 9 16,98 52 40 12 23,07
2 Xir Iy so bo, HgCl, 0,1% 2 phit 53 35 18 33,96 51 37 14 27,45
3 Xt 1y so b, HgCl, 0,1% 3 phit 50 32 18 36,00 53 32 21 39,62
Xt ly so bg, Ca(OCL), 10%
4 22 51 30 21 41,17 50 31 19 38,00
5-6 phut HgCl,0,1% 2 phut ’ ’
Xt ly so bg, Ca(OCl,), 10%
5 i 72 50 5 45 90,00 50 4 46 92,00
7-8 phut, HgCl, 0,1% 2-3 phiit ’ ’
3. Két qua va ban luan vao budng cdy, rira lai 5-6 lan bang nudc cit vo trung va lic

trong dung dich Ca(OCl,), 10% trong 7-8 phut, sau d6 rua

3.1. Két qud nghién ciru qud trinh nhin nhanh 2 giong > ] . - }
lai bang nudc cat vo trung 3-5 lan, tiép theo lac trong dung

cic dong tién co
o ) L dich HgCI2 0,1% trong 2-3 phut, cudi cung rira lai 6 lan
3.1.1. Két quad nghién ciru anh huong cua chat khur trung N A B , x A <
I T bang nudc cat vo trung cho két qua tao mau sach tot nhat.
den ty Ié song cua mau cay o ) o p R
Nhu vay, cong thire 5 1a to1 uwu nhat thu dugc ty 1€ mau sach
Moi loai hoa chat khir 'Erung coqtac dung tiéu diét doi voi 15, qn 90 (clic ddng tién canh vang cd) va 92% (ctic dong
nhung}ogu 'Vl sinh Yat ,(Tlam,’ lfhl.lal’l) khac nhau. Tac dung tidn canh héng 06) (hinh 1 va 2).
cua moi loai hda chat doi véi vi sinh
vat tiy thudc vao néng do va thoi # | ®) (€)
gian khr tring bang hoa chat do.
Vi vay, viéc lga chon loai hoa chét,

ndng do va thoi gian khir tring 1a rat

=

quan trong. N6 quyét dinh dén sy
thanh cong hay that bai trong viéc

khir truing. Nghién ctu nay, ching
t6i tién hanh danh gia hiéu qua khir
tring cta mot s6 hoa chat thudng
stt dung dé khur tring (Ca(OCL),,
HgCl,...) trén 2 mau gidng cuc dong

Hinh 1. Mau dwec stv dung nudi cay. (A) 2 loai clc ddng tién canh vang ¢ va clc ddng tién canh
hdng cd; (B) Nu dat yéu cau st dung vao mau; (C) Kich thwdc nu khi thu mau.

tién cd. Két qua thé hién & bang 1.

Két qua bang 1 cho thdy, cong
thire 5 cho két qua tao mau sach cao
nhat. Cac nu hoa dat tiéu chuén sé
dugc rua sach dudi voi nude chay

trong 20 phut, ngdm trong nudc tay
rira Lifeboy 10 phut, sau d6 dugc dé

Hinh 2. Mau cay sau khi da khir triing. (A) Mau sau khi xt Iy so' bo; (B) Mau sau khi da xt Iy voi
N Ca(OCl,), 10% 7-8 phat va HgCl, 0,1% trong 2-3 phat; (C) MAau dwa vao nudi trdng tao chdi mau
Mau sau khi xtr 1y so bd dugc dua  ban dau.

dudi voi nude chdy trong 4-6 gio.
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Bang 2. Két qua nghién c(ru anh hwéng ctia mot sb chat diéu tiét sinh triedng dén kha ning tai sinh choi (trwe tiép hoac gian tiép).

Chit diéu tiét sinh truéng Ciic ddng tién c4nh vang cb

Ciic dong tién canh hdng cb

W BP 7GR L St Sitamgnis WL SO situng
(mg/l) (mg/l) chuy in 4 tuin %) choi/mau cay chuyén 4 tuin udn (% ) choi/mau

Béi ching 0 0 26 1 3,85 1 26 1 3,81 0

CTl1 0,5 1 23 2 8,69 2 24 3 12,50 3

CT2 1 ) 24 1 4,17 2 24 2 8,33 6

CT3 LS 2 23 12 52,17 5 26 14 53,85 6

CT4 2 2,5 21 7 33,33 3 26 8 30,77 4

CT5 2,5 3 24 5 20.83 4 26 6 23,08 4

3.1.2. Két quad nghién ciru anh hwéng ciia mot so chat
diéu hoa sinh treong dén kha nang tai sinh choi (truc tiép
hodc gidn tiép)

Tai sinh chdi 1a cong doan rat quan trong trong nhan
gidng cdy trong noi chung va nhan giéng hoa ciic dong tién
no6i riéng. Két thic giai doan tao callus t6t (c6 mau vang,
sang) duoc cdy chuyén callus sang moi trudng tai sinh chdi.
Két qua thir nghiém anh hudng cia cac chat didu tiét sinh
truong nhu: BAP, TDZ dén sy tai sinh chdi tir mé seo duoc
téng hop ¢ bang 2.

Két qua bang 2 cho théy, cac cong thire thi nghiém déu
¢6 ty 18 bat chdi cao hon dbi chimg khong b sung chit didu
tiét sinh truong (khong bat chdi). Piéu d6 chung to BAP,
TDZ c6 tac dung thic day su tai sinh chdi tir callus cta ctc
dong tién. Cac cong thirc nhin chung c6 ty 1¢ tai sinh choi tir
(A) (B) (€)

' ' B Beifyo. g
B

e
:

[ T

Hinh 3. Mau ctic ddng tién canh vang c6 tai sinh sau 4 tuan. (A) Dé hoa sau 6 tuan

vao mau; (B) M6 seo tao chdi; (C) Chéi tai sinh sau 4 tuan.

(A) (B) (©

n S N

Hinh 4. Mau ctc déng tién canh héng cé tai sinh sau 4 tuin. (A) M6 seo sau 6

tuan; (B) M6 seo tao chdi; (C) Chéi tai sinh sau 4 tuan.

KHOA HOC
SCONG NGHE

66(2) 2.2024

callus khong cao. Khi ndng do BAP tang tir 0,5 dén 2,5 mg/1
va TDZ tang tir 1 dén 3 mg/I cho ty 1& bat chdi ting tir 4,17
lén 52,17% dbi véi gidng clic dong tién canh vang ¢ va
tang tir 8,33 dén 53,85% dbi voi gidng cuc dong tién canh
hong o, s6 lugng chdi ting tir 3 dén 6 choi/mau. Cong thirc
3 ¢6 b sung 1,5 mg/l BAP va 2 mg/l TDZ c6 ty 18 bat chdi
cao nhat ddi véi ca 2 giéng 1a 52,17 va 53,85%, ¢6 s6 choi
tai sinh 12 chdi/mau dbi véi loai ctic dong tién canh vang cb
va 6 chdi/callus dbi véi ctuc dong tién canh hong c.

Tir két qua trén cho thdy, sit dung BAP va TDZ c6
thé kich thich callus bat chdi. Nong do chat diéu hoa sinh
truong thich hop nhét cho tai sinh chdi 1a 1,5 mg/l BAP va
2 mg/l TDZ dbi véi ca 2 gidng clic dong tién c6 nghién ctru
(hinh 3 va 4).

3.1.3. Két qua anh hwong ciia mot s6 chat
diéu hoa sinh truong dén kha ndng nhan
nhanh ciia chéi ciic dong tién

Cac cum chdi thu duge & giai doan 1
dugc dua vao dé nhan nhanh. Cac cum chdi
duoc cit bo phan 14, giir lai phan gdc co do
dai khoang 1 cm, dugc tach nho sao cho mdi
cum chira 3-5 choi roi tién hanh cdy vao moi
truong da chuén bi 6 trén. Cac mau dugc nudi
cdy trong diéu kién moi truong véi quang chu
ky 12 gio/ngay, cuong do anh sang 1500 lux
va nhiét d 25+2°C dé thu duoc cac cum chdi
clia cdy cuc dong tién trong 4 tuan nudi cay.
Qua trinh dugc lap lai dén khi dat duge sb
lugng mong mudn dé tién hanh giai doan tao
cdy con hoan chinh. Két qua thir nghiém anh
hudng ciia cac chét didu tiét sinh truong nhu:
IBA, BA... dén kha ning nhén nhanh cua
chdi ciic ddng tién duoc thé hién ¢ bang 3.



messssmmmm Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thdy san

Bang 3. Két qua nghién ciru anh hwéng ciia mot sd chat diéu hoa sinh trwéng dén kha ning nhan nhanh cua chéi clic dong tién.

Chét didu tiét N ’ . N
. N le,u ¢ Ciic dong tién canh vang co Ciic dong tién canh hong co
sinh trudéng
Cﬁng thl,rc A A x 5 A As A X o ogA e
thinghiém  1BA BA So}lu"ang So mal:' Ty le tgw)‘chot $6 lupng $6 lipng So mat:. Ty l¢ m:‘lu $6 lupmg
(mgl) (mgl) mdu ban tao choi sau  sau 4 tuan chii/ mau méu ban diu tao choi sau  tgo choi sau chii/min
& &Y din 4 tuin (%) 4 tuin 4 tuin (%)
Dbichimg 0 0 27 0 0 0 26 0 0 0
CTI1 0,5 1 26 1 3,85 1 24 1 4,17 1
CT2 1 1,5 27 1 3,7 2 26 2 7,69 6
CT3 1,5 2 27 12 4445 5 26 12 46,15 6
CT4 2 2,5 26 8 30,77 3 26 5 19,23 4
CT5 2,5 3 26 3 11,54 4 26 4 15,38 4

Két qua nghién ctru cho thay, khi sir dung chét diéu hoa
sinh truong IBA voi ndong do thay ddi tir 0,5 dén 2,5 mg/1 két
hop véi nong do BA thay déi tir 1 dén 3 mg/1 cho thiy, ty 18
tao chdi t6t nhat & ca 2 giéng cuc dong tién 1a khi sir dung
IBA 1,5 mg/l va BA 2 mg/l. Méu ctic dong tién canh vang c6
dat ty 1€ tao chdi cao nhit sau 4 tuan 13 44,45% voi sb luong
chdi/mau trung binh 1a 5 chdi. Con ddi véi gidng clic dong
tién canh héng ) ty 1€ tao chdi cao nhét dat 46,15% vdi sb
luong chdi/mau trung binh dat 6 chdi. Cac chdi déu khoé
manh va c6 thé sir dung cit nhan tiép tuc ra ré (hinh 5 va 6).

Nhu vay, cac chit diéu hoa sinh truong duge st dung
dé nhan nhanh 2 gidng ctc dong tién canh vang ¢d va clic
dong tién canh hong co dat két qua tot nhat 1a IBA 1,5 mg/I
két hop v6i BA 2 mg/l.

(A) (B) ©

Hinh 5. Mau ctic dong tién canh vang c6 sau 4 tuin nudi cay. (A) Mau m&i cat nhan; (B) Mau cat

nhan sau 1 tudn; (C) Mau cét nhan sau 4 tuan.

Hinh 6. Mau ctic dong tién canh hdng cé sau 4 tuan nuéi cay. (A) Mau méi cat nhan; (B) Mau cat

nhan sau 1 tuan; (C) MAu cét nhan sau 4 tuan.

JHOAHOC [

3.1.4. Két qua anh huong cia chdt kich thich sinh truéng
dén khad nang ra ré in vitro

Chdi clic ddng tién duoc chuyén sang méi trudng ra ré
dé tao cay hoan chinh va trong vao bau huin luyén ngoai
modi truong tu nhién. Trong nghién ctru nay, ching toi sir
dung cong thirc ra ré in vitro v6i thanh phan: MS ¢ b sung
IBA, NAA véi cac nong do khac nhau: bo sung nudc dira
10%, than hoat tinh 1,0 g/l, duong 30 g/l, thach 6,5 g/l, do
pH 6,2 (bang 4).

Két qua bang 4 cho thay, cac cong thirc thi nghiém trén
déu co ty 18 ra ré cao hon dbi chimg khong bo sung chit didu
hoa sinh truéng (khong ra 1&). Diéu dé chimg t6, NAA va
IBA c6 tac dung thuc day sy ra ré cua cac chdi cay cuc dong
tién. Tuy nhién, ) luong, chiéu dai va mau sic cia ré phu
thudc vao timg ndng do cac chit diéu
hoa sinh truong dugc bd sung. Khi
nong do NAA ting tir 0,03 dén 0,07
mg/l va IBA ting tir 0,2 dén 0,4 mg/l
thi s6 lugng r&/choi tang tir 3 1én 6 d6i
v6i gidng cuc dong tién canh vang co
va ting tir 3 dén 7 dbi véi gidng cuc
ddng tién canh hong cb. Chiéu dai cua
ré tang 1an luot tir 1,1 va 1,2 dén 2,5
cm dbi véi ca 2 gidng clic dong tién.
Céc cong thirc 3-5 déu cho sb luong
r& va chiéu dai trung binh r& kha tdt.
Tuy nhién, quan sat mau sic cua ré
cho thiy, r& khoé¢ manh va phat trién
nhanh nhét 13 khi r& c6 mau tring.
Nhu vy, cong thie 3 ¢6 bd sung 0,05

10
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Bang 4. Anh hwéng ctia chat didu hoa sinh trwéng IBA, NAA dén kha nang tao ré in vitro.

Chét diéu tiét sinh truéng  Ciic dong tién canh vang cb

Ctic dong tién canh hong b

ﬁ::':lgg:::; NAA 1BA Ty lg 6 rileiy c:ziéu dai t:lmg binh Miw she ré Ty le 6 rileiy CZtiéu dai t:'ung binh ]l{du .
(mg/l) (mg/l) ra ré (%) ré sau 3 tuan (cm) raré (%) ré sau 3 tuan (cm) sac ré
Déi chimg 0 0 23,32 3 1,2 Tring 30,05 4 1,1 Tréng
CTI1 0,03 0,2 95,08 3 13 Tréng 95,86 3 12 Tréng
CT2 0,04 0,25 96,83 5 1,5 Tring 97,04 5 2,5 Tréng
CT3 0,05 03 98,75 6 2,5 Tring 99,07 7 2,5 Tring
CT4 0,06 0,35 97,03 6 2 Néu 97,56 6 2,3 Néu
CT5 0,07 04 95,98 5 2,3 Néu 96,34 7 2,5 Néu

mg/l NAA va 0,3 mg/l IBA 14 cong thirc cho ra r& t6t nhat
d6i v6i ca 2 gidng dong tién. O cong thirc nay, s luong ré/
chdi ¢ ctic ddng tién canh vang ¢b 13 6 & va chidu dai trung
binh cta céc ré sau 3 tudn 13 2,5 cm, ré ¢6 mau tréng. Con
& cuc dong tién canh hong c¢b c6 s6 r&/chdi 1a 7, chidu dai
trung binh cua ré 13 2,5 cm, mau tring.

Tir két trén cho théy, viéc st dung NAA va IBA c6 thé
kich thich ra ré t6t nhit. Nong do chat diéu hoa sinh truéng
thich hop nhat cho viéc ra ré 1 0,05 mg/l NAA va 0,3 mg/I
IBA ddi véi ca 2 gidng ciic dong tién ¢b nghién ctru (hinh
7 va 8).

(A) (8) (©)

Hinh 7. Mau cuic dong tién canh vang c¢b cho ra ré sau 4 tuan nudi cay. (A) Mau bat dau
cat chuy&n sang mai trwdng ra ré; (B) Mau cho ra ré sau 4 tuan; (C) Mau ré trwéc khi cho

ra gia thé.

(A) (B) (©)

Hinh 8. M&u cuic ddng tién canh hdng cb cho ra ré sau 4 tuan nudi cay. (A) Mau bat dau
cat chuy&n sang mai trwong ra ré; (B) Mau cho ra ré sau 4 tuan; (C) Mau ré trwéc khi cho
ra gia thé.

JHOAHOC [

3.2. Anh huwong cua cdc diéu kién rén luyén va gia the
dén sinh truwong phadt trién ciia cdy con sau nudi cdy in
vitro

3.2.1. Két qua anh hieong cua diéu kién rén luyén, nhiét
d¢ dén khad nang song ciia cdy con

Sau khi cay con da dugc rira sach thi dugc dua ra wom
trdng trén vi x6p, vi nhya... co chira gia thé xo dira (gia thé
dung cho viéc wom cay con). Cay dugc dat trén gian cao
cach mat dat 60-80 cm dé trong nha kinh vudn wom, voi
cac diéu kién dugc diéu chinh t6i wu: vé nhiét do va do am
khong khi, anh sang duoc diéu chinh
tang dan phi hop véi timg giai doan
d6 tudi cua cay. Sau khi diéu chinh
nhiét do toi wu quyét dinh kha ning
song cua cic dong tién thu duge két
qua ¢ bang 5.

Két qua bang 5 cho th?iy, nhiét do

1a nhén t rat quan trong, anh hudng
tryc tiép dén su sinh truong va phat
trién cua cuc dong tién. Cac cong
thirc nhin chung déu thé hién, cdy cuc
ddng tién co ty 18 sdng cao khi dua ra
ngoai moéi truong voi cac muc nhiét
d6 cua ving nhiét d6i. Khi thay dbi
nhiét do tir 10 1én 35°C cho thiy, ty
1¢ sdng sot ciia cac mau cuc dong tién
thay do6i tir 80 dén 100%. Ngoai ra,
chiéu cao cay, chiéu dai ré va mau sic
clia 14 ciing thay doi theo nhiét do. O
cong thuac 3, khi nhiét d tang tur 20
1én 25°C cho ty 18 sdng cao nhit (dat
xap xi 100%) va kich thudc than, ré,

n
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Bang 5. Anh hwong ciia didu kién rén luyén, nhiét dé dén kha nang séng clia cay con.

Ctic dong tién canh vang cb

Ctic dong tién canh hong cb

Cong thice  Nhiét d§ — Chiéu cao ciy ~ Chiéu dai ré _— Chiéu cao ciy Chiéu dai ré
thinghiém  (°C) ;v c trung binh sau  trung binh sau Mau sic l ;v c trung binh sau trung binh sau  Mau séc ld

song sot (%) 3 X song sot (%) 3 3

3 tuan (cm) 3 tuan (cm) 3 tuan (cm) 3 tuan (cm)

Dbichimg 0 10,05 32 1,7 Xanh 14,87 2,5 14 Xanh
CT1 10-15 80,06 44 2,2 Xanh 91,98 3 1,5 Xanh
CT2 15-20 95,83 53 2,5 Xanhdam 95,97 5 2,5 Xanh dam
CT3 20-25 98,84 5,8 3,5 Xanhdam 99,21 5 45 Xanh dam
CT4 25-30 90,07 4,6 33 Xanhdam 92,17 4 2,3 Xanh dam
CT5 30-35 85,45 4,1 3,1 Vangnhat 86,24 4 2,5 Vang nhat

1a cling dat két qua tot nhat d6i v6i ca 2 gidng cuc dong tién
¢d. Cuc ddng tién canh vang c¢b c6 chiéu cao trung binh sau
3 tuan cho ra ré 12 5,8 cm, chiéu dai ré 1a 3,5 cm, 14 mau
xanh dam; ctic dng tién canh hong cb co chidu cao trung
binh sau 3 tuan 13 5 cm, chiéu dai r& 14 4,5 cm, 14 mau xanh
dam (hinh 9 va 10).

Tir két qua thi nghiém thu duoc c6 thé két luan, nhiét do
20-25°C 1a thich hgp nhat dé cho ra ré 2 gidng cic dong tién

canh vang co va canh hong co.

(B)

(€

Hinh 9. Mau ctic déng tién canh vang cé cho ra gia thé sau 3 tuan nudi cay. (A)
MA&u sau 1 tuadn dwa ra gia thé; (B) Mau sau 4 tudn dwa ra gia thé; (C) Mau sau 5 tuan

dua ra gia thé.

(A) (B) (©

Hinh 10. Mau ctc déng tién canh hdng c¢b cho ra gia thé sau 3 tudn nudi cay. (A)
Méau sau 1 tudn dua ra gia thé; (B) MAu sau 4 tudn dua ra gia thé; (C) Mau sau 5 tuan

duwa ra gia thé.

JHOAHOC [

3.2.2. Két qud dnh hwéng cia thanh phan gid thé dén
kha ndng song va sinh truong ciia cdy con

Pua cay ra gia thé 1a giai doan cudi cung cua qué trinh
nhan giéng, trong giai doan dua cdy tir mdi trudng nhan
tao sang moi truong ty nhién vi¢c Iya chon gia thé thich
hop cho sinh truong phat trién cua cdy 1a rat quan trong.
Mbi mét gia thé c6 dac tinh khac nhau. Mdi loai cay trong
khac nhau trong giai doan vuron wom phu c6 yéu cau khac
nhau ddi v6i didu kién ngoai canh. Nhin chung, gia thé t6t
1a gia thé c6 kha niang giit am tdt, thoat
nudce tot va co kha nang cung cép dinh
dudng cho ciy con & giai doan dau tiép
can v6i moéi trudng séng tu nhién. Cuc
ddng tién sau nudi cdy mo ¢ yéu cau rat
chat dbi véi didu kién moéi truong; do 4m
phai 16n nhung khong bi ung; nhiét do
mdi truong khong qua cao; gia thé sach
va c6 kha ning cung cip dinh dudng cho
giai doan cdy con trong vuon wom. Dé
xéc dinh gia thé phu hop, chung t6i tién
hanh thtr nghiém cac loai gia thé voi két
qua thu dugc ¢ bang 6.

Két qua bang 6 cho thiy, gia thé cat
(cong thire 1) c6 kha ning thoat nudc tt,
gilt nuoc kém khong thich hop voi clc
ddng tién con chiéu dai ré va sb 14 mang
gi4 tri khong cao, (ty 1¢ séng sau 30 ngay
dat thap nhét 33,45% ddi voi giong clic
dong tién canh vang cd va 38,46% doi

v6i gidng cuc dong tién canh hong cd).
Gid thé 50% cat + 50% dat thit (cong thirc
2) mic du trong nhimng ngay dau tién cay
phat trién tuong tdi tot do cat c6 kha ning

12
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Bang 6. Anh hwéng ciia thanh phan gia thé dén kha nang séng va phat trién cia cay con.

Ctic dong tién canh vang cb

Ciic dng tién cAnh hong b

Cong thire

thi nghiém Gid thé T; 3} g ) C‘hiéu cao cﬁ); trung Mau sée ld T%? lé ) C‘hié‘u cao cd); trung e el
song sot (%)  binh sau 4 tudn (cm) song sot (%)  binh sau 4 tudn (cm)

Déi chimg 0 0 0 s 0 0 -

CT1 100% cat 33,45 10,2 Xanh 38,46 11,6 Xanh

CT2 50% cat + 50% dat thit 70,23 12,6 Xanh dam 75,76 12,4 Xanh dam

CT3 50% cat +30% dat + 20% trau hun 98,26 14,8 Xanh dam 99,05 12,6 Xanh dém

CT4 50% dat + 50% trau hun 80,21 12,5 Xanhdam 90,43 10,9 Xanh dam

CT5 25% dét + 75% trdu hun 43,56 10,9 Vangnhat 4524 9,7 Vang nhat

thoat nudc tot, song ciing giit nudc kém va dé bi rira troi cac
chét dinh dudng nén cdy con chét nhicu sau 30 ngay, dong
thoi cidy manh va yéu. Ty 18 sdng chi dat 70,23% ddi véi
gidng clic dong tién canh vang co va 75,76% dbi voi gidng
ctc dong tién canh hong ¢d. Gia thé & cong thic 3 (50% cét
+30% dat + 20% triu hun) va cong thirc 4 (50% dat + 50%
tru hun) ¢6 ty 18 song cao, nhung cao nhét 1a cong thirc 3.
Cay xudt hién 14 méi va tang trudng vé chiéu cao tét, cho ty 16
mau song dat 98,26% (cic dong tién canh vang cd) va 99,05%

(€

Hinh 11. Cay clic déng tién canh vang cé cho ra gia thé sau 4 tudn nuéi cay. (A) Gia thé ra r&; (B)
Mau bét dau cho ra gia thé; (C) Mau cho ra gia thé sau 2 tuan; (D) M&u cho ra gia thé sau 5 tuan (ca 2

gidng cuc ddng tién cb).

(A) (B) (€)

9000%
0900

14090000
0600

»
:
L&

*

e

Hinh 12. Mau ctc déng tién canh hdng cb cho ra gia thé sau 4 tuan nudi cdy. (A) Gia thé ra r&; (B)
MA&u bt dau cho ra gia thé; (C) Mau cho ra gia thé sau 2 tuan; (D) M&u cho ra gia thé sau 5 tuan (ca 2

gibng clc ddng tién cd).
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(ctc ddng tién canh hong c¢b). Gia thé nay cung cap day di
dinh dudng cho cdy con, c6 kha ning giit va thoat nudc tot, vi
sau 30 ngay cdy trong trén gia thé nay phat trién khoe manh,
cting cap. Chiéu cao cay trung binh sau 4 tuan la 14,8 cm (clic
ddng tién canh vang ¢d) va 12,6 cm (ctc dong tién canh hong
¢d), ban 1a mo rong, mau xanh thim. Cong thirc con lai ¢6 ty
1¢ sdng sot giam, 14 chuyén sang vang nhat do méi trudng qua
nhiéu trdu hun khong phu hop véi su sinh truong cua cdy ciic
ddng tién (hinh 11 va 12).

(D) Nhu viy, gia thé thich
2 " hop nhét cho cdy cic dong
tién trong giai doan vuon
wom 14 gia thé gdm 50% cat
+30% dat + 20% tréu hun.

4. Két luan

Két qua nghién ciru
cho thdy, méi trudong vao
miu téi wu 1a sir dung
dung dich Ca(OCl)), 10%
(D) trong 7-8 phut va lac trong
dung dich HgCl, 0,1%
trong 2-3 phut thu duogc
ty 1¢ tao mau sach 1én dén

2

t 1R na

90% (cuc ddng tién canh
vang ¢6) va 92% (cuc

LAY 6T

dong tién canh hong co).
Kha niang tai sinh choi
truc tiép dat két qua tot
nhat khi bd sung BAP va
TDZ. Nong do chét diéu



hoa sinh truéng thich hop nhét cho tai sinh chdi 1a 1,5 mg/I
BAP va 2 mg/l TDZ dbi véi ca 2 gidng cic dong tién co
nghién clu. Két qua thu dugc 1a: ty 1€ tai sinh dat 52,17%,
s6 choi tai sinh 1a 5 chdi/mau dbi véi loai ctc dong tién canh
vang cb va ty 18 tai sinh 13 53,85%, 6 chdi/mau dbi voi clic
ddng tién canh hong cb.

Céc chét didu hoa sinh truong dugc bd sung dé nhan
nhanh 2 gidng ctic ddng tién canh vang ¢ va cic dong tién
canh hdng cb dat két qua tot nhat 1a IBA 1,5 mg/l két hop
v6i BA 2 mg/l. Két qua thu dugc: miu cic dong tién canh
vang co dat ty 1€ tao chdi cao nhat sau 4 tuan 1a 44,45% véi
s6 lwong trung binh 1a 5 chdi/mau; gidng clic dong tién canh
héng ) ty 1¢ tao chdi cao nhat dat 46,15% véi sb lugng
trung binh dat 6 chdi/mau. Cac chéi déu rat khoé manh va
déu co6 thé str dung cit nhan tiép tyc ra ré.

Str dung NAA va IBA c6 thé kich thich ra r& t5t nhat.
Nong do chat didu hoa sinh trudng thich hop nhét cho viée
ra ré 1a 0,05 mg/l NAA va 0,3 mg/l IBA dbi véi ca 2 gidng
ctc dong tién cd nghién ciru. Két qua thu duoc: s6 lugng ré/
chdi & clic dong tién canh cd vang cb 1a 6, chiéu dai trung
binh cta céc ré sau 3 tudn 12 2,5 cm, ré c6 mau tréng; cuc
ddng tién canh hong c6 ¢ sb ré/chdi 1a 7, chiéu dai trung
binh cua ré 13 2,5 cm, mau tréng.

Nhiét 6 20-25°C 1a thich hop nhat dé cho ra ré 2 giéng
ctic dong tién canh vang cb va canh hong co. O nhiét do nay
100% cay séng s6t, kich thude than, 1é, 14 cta 2 giéng cuc
ddng tién cb nhu sau: cic dong tién canh vang ¢ c6 chidu
cao trung binh sau 3 tuan cho ra ré 1a 5,8 cm, chiéu dai ré
l1a 3,5 cm, 14 mau xanh dam; cuc d6ng tién canh héng cd ¢o
chiéu cao trung binh sau 3 tudn cho ra r& 1a 5 cm, chiéu dai
1é 12 4,5 cm, 14 mau xanh dam.

Sau khi cay con da dugc rira sach, dua cay con ra wom
trong trén vi xOp, vi nhya... co chira gia thé gdm 50% cét +
30% dat + 20% trau hun. Ty 1¢ cdy song sau 8 tuan cé thé
dat 98,26% dbi voi giéng clic dong tién canh vang cd va
99,05% ddi véi gidng clic dong tién canh hong co. Cy phat
trién khoe manh, cting céap, chiéu cao cy trung binh sau 4
tudn 1a 14,8 cm (dong tién canh vang cd) va 12,6 cm (dong

tién canh hong co6), ban 14 md rong, mau xanh tham.
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LGOI CAM ON

Nghién ciru ndy co6 sir dung hoa chit, may moc, trang
thiét bi, cay giébng cua Khoa Sinh, Ky thuat Nong nghiép,
Truong Dai hoc Su pham Ha N§i 2 va Cong ty TNHH Floris
Viét Nam. Céac tac gia xin chan thanh cam on.
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’ Kha ning doi khang cita cac chiing xa khuan
doi voi nam Colletotrichum sp. giy bénh than thw hai sau riéng

Lé& Minh Tuong", Lé Hong Nhiéu?, Lé Quoc Viét?, Nguyén Quang Diing', Nguyén Viin Tap®
Trwong Nong Nghiép, Trieong Pai hoe Can Tho, khu 2, dwong 3/2, phiong Xudn Khdanh, qudn Ninh Kiéu, TP Can Tho, Viét Nam

2Sinh vién nganh Bao vé Thuc vit, Truong Dai hoc Can Tho, khu 2, dwong 3/2, phuong Xudn Khanh, qudn Ninh Kiéu, TP Can Tho, Viét Nam
SUBND huyén Binh Tén, thi tran Tan Quéi, huyén Binh Tan, tinh Vinh Long, Viét Nam

Ngay nhén bai 18/11/2022; ngay chuyén phan bién 22/11/2022; ngay nhan phan bién 14/12/2022; ngay chép nhan dang 16/12/2022
Tom tit:

Nghién ctru dwge thue hién tai Truomg Pai hoc Can Tho véi muc tiéu tim ra cac chiing xa khuin c6 kha ning doi
khang cao v6i nam Colletotrichum sp. giy bénh than thw hai siu riéng. Két qua cho thiy, trong s6 28 chiing xa
khuén dwoe danh gia, 6 chiing c6 Ky hiéu 1a BT19, BL10, TG19, BT16, PT15 va VL9 thé hién kha ning ddi khang
cao v6i nAm Colletotrichum sp., ban kinh vong v khuian (BKVVK) ghi nhan lan lwot 12 12,4; 9,4; 10,1; 9,8; 9,7 va
9,2 mm, hi¢u suit d6i khang (HSPK) lan lwot 12 63,22, 58,62, 55,86, 53,56, 52,64 va 53,79% tai 7 ngay sau khi bo tri
thi nghiém. Kha ning phan giai p-glucanase cua 6 chung BT19, BL10, TG19, BT16, PT15 va VL9 dwgc thuc hién
trong diéu kién phong thi nghiém cho théy, chiing BT19 c6 kha nang tlét ra enzyme [-glucanase cao nhit, v6i ban
kinh vong phan giai p- glucan la 8,53 mm va ham luwgng B-glucanase tiét ra 12 0,678 IU/ml ¢ thoi diém 14 ngay sau
khi bd tri thi nghiém. Két qua cta nghién c1ru nay lam co sé cho nhirng nghién ciru tlep theo nham gop phan tim ra

bién phap phong tri bénh than thw hai cay sdu riéng mot cach co6 hiéu qua.

Tir khéa: bénh than thu, p-glucanase, Colletotrichum sp., xa khuén.

Chi sé phén loai: 4.6
1. Dat van dé

Trong nhimg ndm gan day, theo xu huéng chuyén dich co
céu ciy trong, sau riéng 1a loai cdy an trdi dugc ba con nong
dan ¢ vung Dong bang song Ciru Long lwa chon trong nhiéu
do gia tri kinh té cao. Bén canh sy gia tang dién tich thi tinh
hinh sinh vat hai trén cdy sau riéng cling ngay cang phirc tap,
trong d6 c6 bénh than thu do ndm Colletotrichum spp. gay ra.
Bénh xudt hién & hau hét cac vuon trong sdu riéng va giy hai
quanh nam. Bénh than thu phét trién manh trong mua mua,
diéu kién nhiét do, am d6. Nam bénh gy hai chu yéu trén 14,
lam 14 bi kho chay ting phén va ryng sém, canh tro tryi, canh
nho chét kho 1am anh hudng dén ning suét va chit luong trai
sau riéng [1].

Hién nay, nguoi nong dan quan Iy bénh nay chu yéu bang
bién phap hoa hoc. Tuy nhién, sir dung thudc hoa hoc lién tuc
s& dan dén mam bénh hinh thanh tinh khéng, phat sinh loai
méi, anh huong dén moéi trudng, sirc khoe con ngudi [1, 2].
Vi vay, viéc nghién ctru, ap dung cac bién phap sinh hoc trong
phong trir dich hai dang dugc quan tdm [3-6]. Cac nghién ctru
gin ddy da chi ra rang, xa khuan c6 tiém nang rat 16n trong
quan 1y bénh than thu trén nhiéu loai cdy trong nhu hd tiéu
[3, 4], sen [5, 7], khoai mon [6, 8], xoai [7-10], cdy c6 mui [8,
11]... Do d6, nghién ctru dugc thuc hién nham tim ra chung
xa khudn c6 kha ning d6i khang voi nam Colletotrichum sp.
gdy bénh than thu hai sdu riéng; tao co s& cho nhitng nghién
ctru tiép theo nham tim ra san phim sinh hoc gop phan phong
tri bénh than thu hai sdu riéng mot cach ¢6 hiéu qua.

*Tac gia lién hé: Email: Imtuong@ctu.edu.vn
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2. Vat liéu va phugng phap nghién ciiu
2.1. Vit liéu

- Ngudn nidm: Dong nam Colletotrichum sp. (dong
Co.BT1) duoc cung cap tir Phong Thi nghiém bénh cay, Khoa
Bao v¢ Thuc vat, Truong Dai hoc Cén Tho. Dong nam nay
duoc thu thap ¢ huyén Chg Lach, tinh Bén Tre, trén triéu
chiing dién hinh cta bénh than thu va c¢6 doc tinh cao nhét
trong tong s6 11 dong nim da phan lap.

- Thu thap va phan lap xa khuan: Thu méu dat tai nhiing
vudn trong sau  riéng c6 dién tich 16n hon 1.000 m?, chon mau
dat & nhitng gdc cay khoe (cung vuon voi thu mau bénh), &
d6 sau 10-25 cm. Cac miu dat & vuon khac nhau dugc cho
vao timg tai nilon riéng, sau d6 mang vé phong thi nghiém
dé phan 1ap theo phuong phap cuia S.C. Hsu va cs (1975) [9].

2.2. Phuwong phap nghién ciru

2.2.1. Khao sat kha nang doi khdng cua cdc ching xa
khudn doi véi nam Colletotrichum sp. gdy bénh than thu hai
sau riéng trong phong thi nghiém

Thi nghiem dugce bd tri hoan toan ngau nhién véi 5 lan
1ap lai, moi nghiém thirc la mét chung xa khuan thi nghiém.
Céc ching xa khuan thir nghiém duoc nuoi ciy trén moi
truong MS trong 6 ngay, xac dinh mat sb va chuyén vé
huyén phu voi mat s6 xa khudn can dung 13 108 cfu/ml. Dong
nam Colletotrichum sp. dugc nudi cy trén moi truong PDA
trong 6 ngay.

[£]
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Abstract:

The research was carried out at Can Tho University
with the aim of investigating the ability of actinomycetes
isolates to antagonise Colletotrichum sp. fungus causing
anthracnose disease in durian. The results showed
that among the 28 actinomycete strains evaluated, 6
actinomycetes including BT19, BL10, TG19, BT1e,
DT15, and VL9 had stronger antagonism with a radius
of inhibition zone reaches 12.4, 9.4, 10.1, 9.8, 9.7, and 9.2
mm, respectively and antagonistic efficacy of 63.22,58.62,
55.86, 53.56, 52.64, and 53.79%, respectively at 7 days
after co-inoculation. The ability to degrade p-glucanase
of 6 strains BT19, BL10, TG19, BT16, DT15, and VL9
performed under laboratory conditions showed that the
BT19 isolate had the highest B-glucanolytic activity with
the pB-glucan lyse halo radius of 8.53 mm and secreted
B-glucanase content reached 0.678 IU/ml at 14 days
after testing. The results of this study will be the basis
for further research to contribute to finding effective
methods to control anthracnose disease in durian.

Keywords:  actinomycetes, anthracnose disease,

B-glucanase, Colletotrichum sp.

Classification number: 4.6
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Khoanh khuan ty ndm Colletotrichum sp. c¢6 duong kinh
5 mm dugc dat vao gilia dia petri (c6 chira 10 ml moi truong
PDA). Khoanh gidy thdm c6 duong kinh 5 mm dugc tim
huyén phu chiing xa khuén thi nghiém dugc dat déi xtmg véi
khoanh khuan ty nim va cach thanh dia 1 cm (mdi dia sir dung
2 ching xa khuan dat dbi xing voi nam) 0 nghi¢m thirc dbi
ching thi thay khoanh gidy thim tam xa khudn bang khoanh
gidy thim tim nudc cat thanh tring. Sau do, cac dia petri thi
nghiém duogc dat ¢ diédu kién nhiét do 28°C.

Chi tiéu ghi nhan: Po BKVVK & céc thoi diém 3, 5 va 7
ngay sau khi bo tri thi nghiém.

Tinh HSPK & cac thoi diém 3, 5 va 7 ngay sau khi bé tri
thi nghiém theo cong thiic ciia S.A. Palaniyandi va cs (2013)
[10] nhu sau:

HSPK (%) = (BKTN,_ - BKTN_)/BKTN, x 100

trong d6 BKTN,_la ban kinh tan nam phat trlen Ve phia d6i
chu:ng, BKTN la ban kinh tan ndm phat trién vé phia xa
khuén.

2.2.2. Khao sat kha nang phan giai -glucanase cua cdc
chung xa khuan trén moi truong thach

Thi nghiém dugc b6 tri hoan toan ngau nhién véi 5 lan
1ap lai, mo6i nghiém thirc la mot chung xa khuan thi nghiém
va mat sO xa khuan sir dung trong thi nghiém la 10® cfu/
ml. Thi nghiém dugc thuc hién theo phuong phap cua S.
Gopalakrishnan va cs (2014) [11].

Ding kep chuyén dung cho cac khoanh gidy tham co
dudng kinh 5 mm vao dung dich huyén phi xa khuan mat s6
108 cfu/ml. Sau d6, dit cac khoanh gidy tham 1én dia petri c6
chira 10 ml méi truong glucan agar thanh 2 diém cach déu
nhau. Mdi diém tuong tng mot khoanh gidy tham chira mot
chung xa khuan. Sau do, cac dia petri thi nghiém duoc dat ¢
diéu kién nhiét ¢ 28°C. Xéc dinh kha nang phan giai glucan
& timg thoi diém ghi nhan chi tiéu bang cach trang dung dich
Congo-red 0,6% lén dia thach, d6 bo phan dung dich Congo-
red thira va trang bé mit agar lai voi nudc cit.

Chi tiéu ghi nhan: Do ban kinh ving khong bit mau thude
nhuom Congo-red la vong phén giai glucan ¢ cac thoi diém
10, 12 va 14 ngay sau bo tri thi nghi¢m.

2.2.3. Xadc dinh hoat do cua enzyme f-glucanase san sinh
tr cdc chung xa khuan

Thi nghiém duoc b tri hoan toan ngiu nhién véi 5 1an lap
lai, moi nghiém thirc 1a mdt ching xa khuan thi nghiém.

- Chuan bj dung dich co chat nén 2% laminarin: Pha trong
dung dich 0,2 M Na-acetate (pH 5,4).

- Chuén bj dung dich 2-hydroxy-3,5-dinitrobenzoic acid
(DNS): Can 10 g DNS cho vao binh, bé sung thém 300 ml
nudc cit, khuay déu. Thém tir tir 400 ml dung dich NaOH 1
N vao va khudy déu & nhiét d6 khoang 50°C. Thém 300 g

16
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Tartrat K Natri vao dung dich trén, tiép tuc khqu déu, dé
ngudi ve nhiét dg phong, thém nudc cat va khuay deu dé
dugc dung dich dat 1000 ml.

- Chuén bi dung dich xa khuén chira enzyme glucanase:
6 chiing xa khuan dugc nudi cay trong moi truong MS trong
6 ngay, xac dinh mat s6 va chuyén vé huyén phu bao tir xa
khuén 13 108 cfu/ml. Cho 2 ml huyén phu xa khuan di chuan
bi bén trén vao trong binh tam giac chra 98 ml mai truong
Czapek Dox ¢6 b sung 1% laminarin, sau d6 dem nubi lic
& diéu kién nhiét do 28°C véi toc do 100 vong/phut trong 4
ngay. Tién hanh thu dich enzyme tho bang cach ly tim & toc
d6 4500 vong/phut trong 15 phut, 1iy phan dich trong bén 1a
dung dich xa khuan c6 chtra enzyme B-glucanase.

- Tién hanh thi nghiém: Cho vao éng nghiém hdn hop
phan tmg gébm 1 ml dung dich 2% laminarin va 1 ml dung
dich xa khuén chura enzyme glucanase va dem u ¢ nhiét do
40°C trong 5 phut. Tiép theo, cho vao 0,1 ml dung dich 2%
laminarin, lic déu va dem G & nhiét do 40°C trong 60 phut;
thém 3 ml dung dich DNS vao dng nghiém, lic déu va dun
cach thiy & 100°C trong 10 phut, sau d6 dé ngudi & diéu
kién nhiét do phong va do mat do quang (OD) & budc song
530 nm. Ddi voi nghiém thirc ddi chimg thi thay 1 ml dung
dich xa khuan chira enzyme chitinase bﬁng 1 ml nuée cit
thanh trung.

- Chi tiéu ghi nhan: OD dich phan tng & cac thoi diém
10, 12 va 14 ngay sau khi nuéi lac.

- Cach tinh: Mt don vi hoat tinh HT enzyme glucanase
(IU/ml) 1a lugng enzyme can thiét dé giai phong 1 pumol
glucose tir glucanase huyén phu trong thoi gian 1 phuat ¢
nhiét d6 phan ung (40°C).

HT (IU/ml) = AOD .

i phin tch X F x (1000/180) x (1/t) x (1/v)
trong d6 F 1a gia tri hé sé glucose trung binh (mg/ml);
A,ODmiu phan tich': bng c6 dich enzyme thd ong dbi cht’mg; 1000: hé
sO chuyen gf)l mg thanh pg; 180: trong luong phan tir cua
glucose (doi tur pg sang pmol); t: thoi gian phan Gng (60

phut); v: thé tich dung dich enzyme (1 ml).
2.3. Xir Iy s0 li¢u
S6 liéu duge xir Iy véi phan mém Microsoft office

Excel va phan tich bang phan mém MSTATC qua phép thir
Duncan.

3. Két qua va ban luan

3.1. Khd ning doi khdng ciia cdc chiing xa khuén doi
véi ndm Colletotrichum sp. giy bénh thdn thw hai sdu
riéng trong diéu kién phong thi nghi¢gm

Bdn kinh vong vé khudn (BKVVK): Két qua thir nghiém
cho théy, tai thoi diém 3 ngay sau bd tri thi nghiém hau
hét cac chung xa khudn déu thé hién kha ning ddi khang
v6i nam Colletotrichum sp. gdy bénh than thu hai sau riéng
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v6i nhiéu mirc d6 khac nhau. Trong do, 4 chung xa khuén
TG19, VL9, BL10 va BL19 c6 BKVVK cao nhét lan lugt 1
14,4, 15,4, 14,6 va 14,6 mm, c6 sy khac biét y nghia so voi
cac chung con lai (bang 1).

Bang 1. BKVVK clia cac chiing xa khuan déi véi ndm Colletotrichum
sp. gay bénh than thw hai sau riéng.

BKVVK (mm) ciia cac nghiém thirc qua cac

Thir  Chingxa  ¢ho; diém khio sat
tw khuan

3 NSBT 5 NSBT 7 NSBT
1 VLI13 11,0F 5,5 5,14
2 VLI11 N2f0F=2 T 5,0
3 VLI18 11,8%¢ 7,6% 5,24
4 VL17 10,84%f 4,8ehi 2,]mn
5 CTO03 12,6° 8,504 T2
6 CTO07 7,68 3,01k 2,8kn
7 CT11 12,004 TAFE 6,2¢h
8 CT15 6,4¢ 2,9ik 2,2mn
9 CT17 i e 6,94f 3,9im
10 BT02 10,84%f 5,61 4,301
11 BTO05 9,67 4,00k 3,30
12 bT9 10,4¢f 4,6h 1,7
13 TG09 10,8%f 6,7 SW
14 TG19 14,4° 9,9¢ 10,1°
15 TG22 i e 2,2k 1,7
16 bT24 11,7% 8,6 4,48k
17 DTI16 14,4° 8,8¢ 7,20de
18 ST02 11,4 6,6° 5,5
19 BT16 12,10 12,00 9,8°
20 PTI15 12,100 9,9¢ 9,7
21 AG4 9,6" 3,61k 2.3m
22 HG17 9,6 2,7k 2,3lmn
23 VL9 15,4* 11,8° 9,2°
24 HG21 12,4% 6,6° 5,34
25 BL10 14,6* 12,2 9,4°
26 BT19 14,6° 14,0° 12,42
27 bT5 10,94 8,6 6,57
28 HG4 @, 7= 8,8 6,7
Murc y nghia & o &
CV (%) 8,4 18,9 25,6

Cac gia tri & cing mdt cot dwoc theo sau bdi cling mot hodc nhidu chir cai
gidng nhau thi khong khéc biét & mac y nghiia 1% qua phép thi Duncan;
*: khéc biét & mirc y nghia 1; NSBT: ngay sau b tri thi nghiém.
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Hinh 1. Kha nang dbi khang clia cac ching xa khuan d6i véi ndm Colletotrichum sp. gay bénh than thw hai sau riéng & thoi diém 7 ngay sau

khi bé tri thi nghiém.

Bang 2. HSBK ctia cac chiing xa khuan déi véi Colletotrichum sp. gay
bénh than thw hai sau riéng.

HSDPK (%) ciia cac nghiém thirc qua cac thoi

Thi Ching — gi&m khao sat

= x3 khuin 3 NSBT 5 NSBT 7 NSBT
1 VL13 8,49n 28,39 47,13k
2 VLI1 17,64 30,32% 45,754
3 VL18 9,51¢h 29,681 45,29
4 VL17 8,49ni 27,1020 42,53!mn
5 CTO03 10,52fh 27,748 47,82¢3
6 CTO07 4,431 16,13 38,62
7 CTl11 13,57¢h 34,19 49,43"
8 CT15 14,08%¢ 18,714 40,23mm
9 CT17 9,51¢h 23,23 42,76
10 BT02 10,52%h 25,81¢hi 45,52+
11 BTO05 9,51¢hi 17,10 38,85mp
12 bT9 11,54 25,16" 43,45km
13 TG09 15,61%f 33,55 49,34¢i
14 TG19 19,17¢ 38,06 55,86
15 TG22 21,2% 34,19 38,85
16 bT24 22,73 36,13% 46,21
17 bTI16 24,76° 36,13% 49,20
18 ST02 9,51¢hi 27,74 48,5184
19 BT16 18,66 41,94b 53,56¢
20 bTI15 12,05%" 37,420 52,64¢
21 AG4 9,51¢hi 14,841 37,47
22 HG17 15,61% 14,19 36,090
23 VL9 22,72% 40,04 53,79¢
24 HG21 9,51¢h 25,16" 43,68km
25 BL10 21,71 43,87° 58,62°
26 BT19 29,85 54,19 63,22
27 DTS 8,49h 35,16% 49,88h
28 HG4 10,52%h 36,13% 49,201
Mt y nghia o < <

CV (%) 25,5 11,3 5,8

Céc gia tri & cling mot cot dwoc theo sau bdi cling mét hodc nhidu chir cai
giéng nhau thi khong khac biét & mc y nghiia 1% qua phép thi Duncan;
*: khac biét & muirc y nghia 1%.
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O thoi diém 5 ngay sau bd tri thi nghiém (hinh 1), ching
BT19 ¢6 BKVVK cao nhét 1a 14,0 mm, sau d6 1a 3 ching
BT16, VL9 va BT10 c6 BKVVK lan luot la 12,0, 11,8 va
12,2 mm, khéc biét c6 y nghia thong ké so véi cac chung
con lai. O thoi diém 7 ngay sau bé tri thi nghiém, chung
BT19 van cho kha nang d6i khang cao nhat véi BKVVK la
12,4 mm; tiép theo 1a 5 chung TG19, BT16, DT15, VL9 va
BT10 ¢6 BKVVK lan luot 1a 11,1, 9,8, 9,7, 9,2 va 9,4 mm,
cao hon va khac biét co ¥ nghia thong ké so vdi cac chung
con lai (bang 1).

Hiéu sudt doi khang (HSPK): HSPK cua cac chung xa
khuén thi nghiém ddi v6i nam Colletotrichum sp. duoc thé
hién & bang 2. O thoi diém 3 ngay sau bd tri thi nghiém, tat
ca cac ching xa khuan déu thé hién HSPK déi voi ndm,
chung BT19 ¢6 HSBK cao nhat 1a 29,85%, khac biét y
nghia so v6i cac chung xa khuan thi nghiém con lai. O thoi
diém 5 ngay sau bo tri thi nghiém, ching BT19 vin ¢6 kha
nang ddi khang cao nhat qua HSPK 1a 54,19%. Bén 7 ngay
sau bd tri thi nghiém, ching BT19 c¢6 HSPK cao nhit 1a
63,22%, tiép theo 1a 2 chung BL10 va TG19 véi HSPK lan
luot 1a 58,62 va 55,86%; sau do 1a 3 chung BT16, BDT15 va
VL9 ¢6 HSPK lan luot 1a 53,56, 52,64 va 53,79%, cao hon
va khac biét y nghia thong ké so véi cac chung xa khuan thi
nghi¢m con lai.

Tir két qua bang 1 va 2 cho théy, 28 ching xa khuan thi
nghiém déu c6 kha nang d6i khang voi nam Colletotrichum
sp. gdy bénh than thu hai sau riéng ¢ cac mirc 6 khac nhau
thé hién qua BKVVK cao va HSPK. Trong do, 6 chung xa
khuén thudc chi Streptomyces 1a BT19, BL10, TG19, BT16,
DT15 va VL thé hién kha ning d6i khang cao nhat va kéo
dai dén thoi diém 7 ngay sau khi bé tri thi nghiém.

3.2. Khd nang phan gidi f-glucanase cuia cdc chiing xa
khudn trong méi trwong thach

Kha ning phan giai B-glucanase cua cac ching xa khuan
thi nghiém duoc trinh bay tai bang 3. O thoi diém 10 ngay
sau b tri thi nghiém, chung BT19 thé hién kha ning phan
giai p-glucanase cao nhat 1a 6,95 mm va khac biét c6 y nghia
thdng ké so v6i cac chiing xa khuan thi nghiém con lai (riéng
chung PT15 khong thé hién kha ning phan giai p-glucanase
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v6i ban kinh vong phéan giai (BKVPG) 1a 0 mm). O thoi
diém 12 ngay sau bd tri thi nghiém, ching BT19 cho kha
ning phan giai B-glucanase cao nhat voi BKVPG la 7,73
mm. Pén thoi diém 14 ngay sau bd tri thi nghiém, 2 chung
BT19 va BL10 cho BKVPG cao nhat lan luot 1a 8,53 va
8,30 mm, cao hon va khac biét y nghia thong ké so véi cac
chung xa khuén thi nghiém con lai, riéng chang PT15 van
khong thé hién kha ning phan giai p-glucanase voi BKVPG
la 0 mm.

Bang 3. Ban kinh vong phan giai B-glucanase clia 6 chiing xa khuan.

Ban kinh (mm) vong phan giai f-glucanase

Chiing x3 khuin 10 NSNL 12 NSNL 14 NSNL
TG19 5,63¢ 7,18 7,88°
BTI19 6,95 7,73 8,53
BT16 3,50¢ 4,304 4,934
BL10 6,30° 7,30° 8,30*
VL9 5,00¢ 6,01° 6,25¢
bT15 0,00" 0,00° 0,00¢
Murc y nghia ok ot ok

CV (%) 4,10 2,43 2,01

Cac gia tri & cung mét cot dwoc theo sau bdi cing mét hoac nhiéu chir cai
gibng nhau thi khéng khac biét & mirc y nghiia 1% qua phép thir Duncan.
S6 liéu dwoc chuyén sang log(x) trwdc khi thdng ké. **: khac biét & mirc y
nghia 1%; NSNL: ngay sau khi nuéi I4c.

3.3. Ham luwong enzyme f-glucanase sdn sinh tir cdic
chiing xa khuan

Két qua xac dinh ham lugng enzyme B-glucanase ctia cc
chung xa khuén qua cac thoi diém khao sat duoc trinh bay &

Bang 4. Ham lwong enzyme B-glucanase (IU/ml) san sinh tir cac
chung xa khuan.

Ham lugng enzyme p-glucanase (IU/ml)

Chiing xa khuén

10 NSNL 12 NSNL 14 NSNL
TG19 0,325¢ 0,375¢ 0,29¢
BT19 0,420° 0,483* 0,678
BT16 0,100° 0,065¢ 0,050¢
BL10 0,360° 0,395° 0,318°
VL9 0,195¢ 0,145¢ 0,095¢
bT15 0,005° 0,005° 0,007*
Murc y nghia A ok okl
CV (%) 3,38 2,63 3,01

Cac gia tri & cing mot cot dwoc theo sau bdi cing mot hodc nhiéu chi cai
giéng nhau thi khéng khac biét & mirc y nghiia 1% qua phép thr Duncan.
S6 liéu dwoc chuyén sang log(x) trwéc khi théng ké. **: khac biét & mic y
nghia 1%; NSNL: ngay sau khi nuéi lac.
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bang 4. O thoi diém 10 ngay sau khi nuéi lc, chung BT19
thé hién kha nang phan giai -glucanase cao nhat thong qua
ham lugng enzyme B-glucanase tiét ra 16n nhét 1a 0,420 (1U/
ml). Pén thoi diém 12 va 14 NSNL, chung BT19 van cho
ham lugng enzyme p-glucanase tiét ra 16n nhat lan luot 1a
0,483 (IU/ml) 6 12 NSNL va 0,678 (IU/ml) & 14 NSNL cao
hon va khéc biét c6 y nghia thong ké so v6i cac nghiém thirc
thi nghiém con lai & cung thoi diém thi nghiém.

Két qua bang 3 va4 cho théy, ca 6 ching xa khuan thi nghiém
déu c6 kha niang phan giai va san sinh enzyme p-glucanase véi
nhidu mtc d6 khac nhau. Trong d6, ching BT19 thé hién kha
ndng phan giai va san sinh B-glucanase cao nhat thong qua ban
kinh vong phan giai va ham lugng enzyme.

Nhu vay, kha nang d6i khang cua cac chung xa khuan thi
nghiém dbi v6i ndm Colletotrichum sp. gy bénh than thu
hai sdu riéng c6 thé dugc giai thich 1a do kha nang san sinh
cac chat ddi khang v6i nim bénh nhu cac enzyme phan hity
vach té bao nim gy bénh (vi du nhu enzyme B-glucanase).
B-glucan la thanh phan quan trong trong vach t& bao nim
that, vi vay, kha ning san sinh enzyme B-glucanase phan giai
B-glucan 1a chi tiéu quan trong nhdm danh gia trién vong clia
xa khuén trong phong tri bénh cdy trong do ndm gy ra. Xa
khuan thudc chi Streptomyces 1a mot tac nhan phong trir sinh
hoc ¢6 kha ning d6i khang lai voi ndm bénh thong qua Vlec
san sinh cac enzyme phan giai thanh phén quan trong ctia cdu
tao vach té bao nim nhu p-1,3-glucanase [3, 6]. Nghién ctru
cho thay, enzyme B-glucanase duoc sinh téng hop tir ching
xa khudn Streptomyces hygroscopicus ¢6 kha nang dbi khang
cao thong qua kha ning pha huy va lam bién dang vach té
bao ciia nam Colletotrichum gloeosporioides va Sclerotium
rolfsii [12, 13]. Chung xa khuan Streptomyces cavourensis
SY224 c6 kha ning quéan 1y bénh than thu hd tiéu tiéu do nim
Colletotrichum sp. giy ra mot phan 14 do san sinh enzyme
glucanase [13, 9]. Theo nghién ctu cua D.T. Ngoc va cs
(2022) [14], ching xa khuan CT12-HG c6 kha ning e ché
dugc ndm Phytophthora sp. gdy bénh ntt than, xi mu trén cay
mit théng qua kha ning tiét ra enzyme B-glucanase.

4. Két luan

6 chung xa khuan ky hiéu BT19, BL10, TG19, BT16,
DTI15 va VL9 c¢6 kha ning ddi khang cao v6i nam
Colletotrichum sp. gdy bénh than thu hai siu riéng trong
diéu kién phong thi nghiém.

Chung xa khuian BTI19 c6 kha ning tiét enzyme
B-glucanase cao nhat thé hién qua ban kinh vong phan gidi
16n va lugng enzyme san sinh nhi€u nhat.

Dé nghi nghién ctru dinh danh cac loai xa khuan c6 tiém
nang, danh gia an toan sinh hoc va tiép tuc thir nghiém kha
nang kiém soat bénh trong diéu kién nha ludi cia chung xa
khuén BT19.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.

PHAN LOAI LINH VUC KHOA HOC
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CENDO RN

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Xic dinh cic kiéu gen va phén tich da hinh gen ompA ciia Chlamydia trachomatis
phén 13p tir dwdng sinh dyc cia phy nir Viét Nam bj vé sinh. N
Nguyén Hoa, Vii Van Du, Nguyén Thi Nhwe Quynh, Nguyén Lé Vin, 6 Ngoc Anh

Biéu hi¢n va tinh ché doan rat gon peptide ngoai bao ciia enzyme chuyén di
angiotensin 2 (trhACE2) c6 kha ning gan véi protein gai cia SARS-CoV-2.
Nguyén Thi Lé Thity, Nguyén Minh Tuan, Pham Thi Kim Tram, Nguyén Bang Qudn

Danh gia két qua ki thuat ndi tuy - rudt kiéu Blumgart theo Satoi cai bién trong
phiu thuat cit khdi ta tuy tai Bénh vién Bach Mai.

Pisey Chantha, Nguyén Thanh Khiém, Nguyén Ham Hpi, Nguyén Ngoc Himg, Tran
Hiéu Hoc, Liwong Tudn Hiép, 6 Van Minh, Pé Hdi Péng, Nguyén Thé Duy, Pham
Hong Qudng

Xdy dyng md hinh danh gia con ting huyét 4p trén chudt nhit.
Nguyen Xuan Phiic, Doan Van Vién, Tran Manh Hing

I'J'ng dung mang collagen tir mang bi nguoilam gia thé nuéi cfiy té bao bam dinh
trong ky nghé ma.

Nguyén Thanh Binh, Nguyén Thi Thu Hién, Ng6 Thai Minh Quén, Duong Phirong
Thanh, Tran Thi Thanh Thuy, Nhan Ngoc Hién, Nguyén Khanh Hod, Hodng KC
Hurong, Nguyén Tuan Kiét, Nguyén Minh Can, Hupnh Duy Théio

Dinh gia budc diu ing dung gel protein tw thin hd trg ghép da trong diéu tri
vét thwong mit da dién rong.

Lé Quang Tri, Phan Hitu Himg, Vii Thi Thanh Tam, Trwong Gia Huy, Tran Nguyén
Nhu Hiéu, Hoang Thi Diéu T hudn, Tran Lé Bdo Ha, T6 Minh Qudn, Nguyé~n Thi
Ngoc My, Doan Nguyén Vii

P hitu thu hat phin ¢ mot s6 thoi diém no hoa trong ngay khéac nhau va inh
huéng dén kha ning két hat cia mot sé gibng khd qua (Momordica charantia
L.) trong tai TP H6 Chi Minh.

Phan Ding Thdi Phirong, Nguyén Thiy Diong, Vii Vin Ba

Phan tich hé gen ty thé va méi quan hé phat sinh chiing loai ciia gd Mong.
Giang Thi Thanh Nhan, Pham Thi Phiong Mai, Nguyén Van Ba, Tran Thi Thu Thiiy,
Nguyén Thi Qupnh Chéu, Tran Thi Hau, Hoang Thi Au, Nguyén Khdnh Vén, Luu
Quang Minh, Pham Dodn Lan

Phat sinh hinh thai in vitro, hoat tinh enzyme khang o6xy héa va tich liy hgp
chit thir cip ciia mAu long thin ciy Di¢p ha chiu déing (Phyllanthus amarus)
dwéi diéu kién Clinostat 2D.

Lé Thé Bién, Hoang Thanh Ting, Nguyén Thi Nhue Mai, Hoang Pdc Khdi, 6 Manh
Cwong, Triwong Hoai Phong, Vii Quéc Ludn, Biii Van Thé Vinh, Dirong Tan Nhuet

Xéc dinh mdi quan h¢ di truyén cia mét s6 dong Keo 14 tram (Acacia
auriculiformis) bing chi thi ISSR.

Duong Vén Poan, Tran Thi Thu Théo, Bii Tri Thire, Nguyén Manh Tudn, Nguyén
Tién Diing

Thanh phén va tin sudt xuét hién cia nAm ré ndi cong sinh (Arbuscular
mycorrhizal fungi) trong dit ving ré va ré cdy rau trong tai TP Ho Chi Minh.
Trirong Phude Thién Hodng, Lé Thi Thio Nhu, Lé Hodng Phiic, Tran Trong Nehia,
Dao Uyén Tran Pa

Nghién ciru nhin nhanh hai gidng cic dong tién cd (Gerbera jamesonii Bolus)
bing k§ thuat nudi cdy in vitro.

Phan Thj Thu Hién, Nguyén Thj Kim Anh, Lé Thi Tuyét Cham, Vii Thi Thiy Héing
Khi ning dbi khang ciia cic chiing xa khuén déi véindm Colletotrichum sp. gy
bénh thén thw hai siu riéng.

Lé Minh Tuong, Lé H5ng Nhiéu, Lé Quéc Viét, Nguyén Quang Diing, Nguyén Vin Tap
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Genotype identification and genetic diversity of the ompA gene among Chlamydia
trachomatis isolated from infertile Vietnamese women.
Hoa Nguyen, Van Du Vu, Thi Nhu Quynh Nguyen, Le Van Nguyen, Ngoc Anh Do

Expression and purification of truncated recombinant human angiotensin-
converting enzyme 2 (trhACE2) capable of binding spike protein of SARS-CoV-2.
Thi Le Thuy Nguyen, Minh Tuan Nguyen, Thi Kim Tram Pham, Dang Quan Nguyen

Evaluation of the results of the modified Blumgart pancreatic-intestinal
anastomosis technique according to Satoi in pancreaticoduodenectomy at Bach
Mai Hospital.

Pisey Chantha, Thanh Khiem Nguyen, Ham Hoi Nguyen, Ngoc Hung Nguyen, Hieu
Hoc Tran, Tuan Hiep Luong, Van Minh Do, Hai Dang Do, The Duy Nguyen, Hong
Quang Pham

Building a model to evaluate hypertensive crisis in mice.
Xuan Phuc Nguyen, Van Vien Doan, Manh Hung Tran

Application of collagen membrane from amniotic membrane as a substrate for
adherent cell culturing in tissue engineering.

Thanh Binh Nguyen, Thi Thu Hien Nguyen, Thai Minh Quan Ngo, Phuong Thanh
Duong, Thi Thanh Thuy Tran, Ngoc Hien Nhan, Khanh Hoa Nguyen, KC Huong
Hoang, Tuan Kiet Nguyen, Minh Can Nguyen, Duy Thao Huynh

Initial evaluation of the application of autologous protein gel in the treatment of
extensive skin loss wounds.

Quang Tri Le, Huu Hung Phan, Thi Thanh Tam Vu, Gia Huy Truong, Nguyen Nhu
Hieu Tran, Thi Dieu Thuan Hoang, Le Bao Ha Tran, Minh Quan To, Thi Ngoc My
Nguyen, Nguyen Vu Doan

Pollen fertility at different flowering times and its effect on seed setting of some
bitter gourd (Momordica charantia L.) varieties in Ho Chi Minh city.
Dang Thai Phuong Phan, Thuy Duong Nguyen, Van Ba Vu

Analysis of the mitochondrial genome and phylogenetic relationships of Mong
chicken.

Thi Thanh Nhan Giang, Thi Phuong Mai Pham, Van Ba Nguyen, Thi Thu Thuy Tran,
Thi Quynh Chau Nguyen, Thi Hau Tran, Thi Au Hoang, Khanh Van Nguyen, Quang
Minh Luu, Doan Lan Pham

Invitro morphogenesis, antioxidant enzyme activity and secondary compound accumulation
of stem internode sample of Phyllanthus amarus under 2D clinostat condition.

The Bien Le, Thanh Tung Hoang, Thi Nhu Mai Nguyen, Dac Khai Hoang, Manh
Cuong Do, Hoai Phong Truong, Quoc Luan Vu, Van The Vinh Bui, Tan Nhut Duong

Identification of genetic relationships of Acacia auriculiformis clones using ISSR
markers.
Van Doan Duong, Thi Thu Thao Tran, Tri Thuc Bui, Manh Tuan Nguyen, Tien Dung

Nguyen

A survey on the composition and occurrence frequency of Arbuscular mycorrhizal
fungi in rhizospheric soils and roots of vegetables grown in Ho Chi Minh city.
Phuoc Thien Hoang Truong, Thi Thao Nhu Le, Hoang Phuc Le, Trong Nghia Tran,
Uyen Tran Da Dao

In vitro rapid multiplication of two ancient gerbera varieties (Gerbera jamesonii
Bolus).
Thi Thu Hien Phan, Thi Kim Anh Nguyen, Thi Tuyet Cham Le, Thi Thuy Hang Vu

Antagonistic potential of actinomycete strains against Colletotrichum sp. causes
anthracnose disease in durian.
Minh Tuong Le, Hong Nhieu Le, Quoc Viet Le, Quang Dung Nguyen, Van Tap Nguyen
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