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Toém tit — Bai béo nay cung cip huéng dén toan dién v& quy trinh xir Iy va gén tiéu ban mudi cat thudc phan ho
Phlebotominae, diéu c6 ¥ nghia then chét dbi véi dinh danh loai ciing nhur phat hién va phan lap tac nhan gay bénh.
Tai lidu trinh bay nhiéu k¥ thuat khac nhau, phtt hop cho ca didu kién thuc dia va phong thi nghiém.

Huéng dan bao gdm cac chi dan chi tiét vé thu thap, thao tic, ddy nip va giy chét mudi cit (khuyén nghi déng kho
hodc sir dung CO: thay vi hoa chét), ciing nhu c4c chién lugc bao quan nhu luu trit lanh va bao quan trong ethanol.
Chit lugng chudn bi mot sé cdu truc giai phiu (co quan sinh duc, dau va canh) 1a yéu t5 thiét yéu d& quan sat hién vi
chinh x4c, va dugc mé ta cu thé trong cong trinh nay.

Bii bao ciing trinh bay chi tiét quy trinh xtr Iy miu, bao gdm budc lam trong bing cac chat nhu kali hydroxide, sau d6
1a dung dich Marc-André. Phin gén tiéu ban so sanh cic méi tredng gin khac nhau, nhdn manh dic tinh quang hoc va
kha ning bao quéan cua timg loai. Dung dich Hoyer (con goi 1a chloral gum) dwoc khuyén nghi cho quan sat nhanh, dic
biét ddi vai tiii chira tinh (spermathecae), nhd d6 trong sudt cao, mic dit khong phtt hop cho luu trit dai han.
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Céc méi truong khac duge dé cap bao gdm polyvinyl alcohol, Euparal® (c6 kha ning dung nap nudc han ché), va
Canada balsam (moi truong tan trong hydrocarbon); trong d6 hai loai sau thich hgp cho bao quén lau dai.

Ngoai ra, cic phuong phép sinh hoc phan tir hién dai nhur giai trinh tr DNA va MALDI-ToF — vén doi hoi quy trinh
xir Iy mau dic thit — ciing dugc d& cap. Bai bio con cung cdp cac video minh hoa ngin vé cac k¥ thudt gin tiéu ban
khac nhau, cing ban dich sang 33 ngén ngir, gitip huéng din nay dép ung nhu ciu va ky vong da dang ctia cong dong
khoa hoc toan cau.

Tir khéa: Lam tiéu ban, mudi cat phlebotomine, dung dich Hoyer, dung dich Marc-André, keo chloral, con olyvinyl,
Euparal®, nhya thom Canada, phan 13p Leishmania, diéu kién thuc dia, nudi céy, md, sinh hoc phan tir, MALDI-ToF,
dang tiéu ban

Abstract — Processing and mounting phlebotomine sand flies: a consensus guideline. This article provides a
comprehensive guide for the processing and mounting of phlebotomine sand fly specimens, which is crucial for species
identification and pathogen detection and isolation. It discusses a range of techniques suitable for both field and
laboratory settings. The guide includes detailed instructions on sand fly collection, handling, covering, and euthanasia
(recommending dry freezing or CO2 over chemicals) as well as conservation strategies, such as cold storage and
preservation in ethanol. The quality of preparation of certain anatomical structures (genital organs, head and wings) is
essential for their proper microscopic observation and is described in this work. The article also presents detailed sample
processing, including the clearing process with agents such as potassium hydroxide then Marc-André solution. The
mounting process compares different media, emphasizing their optical properties and preservation potential. Hoyer
fluid (also known as chloral gum) is recommended for quick observation, particularly for spermathecae, due to its
clarity, although it is not suitable for long-term storage. Other media discussed include polyvinyl alcohol, Euparal® (for
limited water tolerance), and Canada balsam (a hydrocarbon-soluble medium), with the latter two offering long-term
preservation capabilities. Innovative molecular biology approaches such as DNA sequencing and MALDI-ToF, which
require particular attention to sample processing, are also addressed. Furthermore, short video clips illustrating various
mounting techniques as well as translations in many different languages are provided, allowing the guideline to reach
the diverse needs and expectations of the global scientific community.

Key words: Mounting, Phlebotomine sand fly, Hoyer fluid, Marc-André solution, Chloral gum, Polyvinyl alcohol,
Euparal®, Canada balsam, Leishmania isolation, Field conditions, Culture, Dissection, Molecular biology, MALDI-

ToF, Type-specimens.

Gigi thiéu

Mubdi cat Phlebotominae 1a cac con trung hai canh nho
thudc ho Psychodidae, phan ho Phlebotominae voi it nhét
1.063 loai da dugc ghi nhan [21]. Ching la céc véc to quan
trong ciia nhidu tic nhan gy bénh (Leishmania, arbovirus
va Bartonella) gy ra cac bénh tuong tng la leishmaniasis,
nhiém arbovirus va bartonellosis. Viéc dinh danh loai chu
yéu dua trén quan sat hién vi chi tiét, duoc hd tro béi viée
thu thap can than, bao quan thich hop va gan lam kinh chinh
xéc, doi hoi mot sb ky thuat chuyén biét, mdi ki thuat déu
¢6 nhitng wu diém va han ché riéng.

Viée dinh danh mudi cat Phlebotominae trudng thanh
dua trén quan sat ca cac cAu trac bén ngoai (vi du: rau, xtc
bién, co quan sinh duc duc) va cac cAu triic bén trong (vi du:
hau, khoang miéng (cibarium) va tii chtra tinh). Viéc giai
phiu va tach riéng cac ciu triic bén trong nay gitp quan sat
rd hon va do d6 nang cao do chinh xac trong dinh danh. Vi
vay, khong giéng nhu mudi hay bo xit hut mau, mudi cat

Phlebotominae can dugc gin giita lam kinh va lamen trudc
khi tién hanh dinh danh.

Cho dén nhimng nam 1980, quan sat hién vi 1a phuong
phap duy nhat dé dinh danh mudi cat va dén nay van 1a cach
tiép can duoc st dung rong rdi nhat. Do do, viéc lwa chon
quy trinh va phuong phéap chudn bi mau twong ddi don gian
va cht yéu dua trén hai cach: mot bén 1a gan tiéu ban vinh
vién cho phép bao quan mau lau dai, va bén kia 1a gan nhanh
dé dinh danh trong méi trudong khéng dam bao bao quan lau
dai. Vi dy, gan tiéu ban cudi cing trong nhwa nhu Canada
balsam t6n nhiéu thoi gian, doi hoi khir nude hoan toan mau
vat. Hon nita, chi s6 khiic xa (RI) ctia mi trudng nay khong
phai lac nao ciing tdi uu dé quan sat d& dang thi chua tinh.
Nguoc lai, gén trong méi trudng nén nude (vi du: dung dich
Hoyer) nhanh hon va cho phép quan sat tot hon céc tai chira
tinh cé tinh khuc xa cao, nhung khong cho phép bao quan
tiéu ban lau dai vi méi truong nay c6 xu huéng hip thy nudc
tor khi quyén. Mot lua chon 1a bit kin lam kinh béng son
moéng tay khi da khé hoan toan. Cach lam nay van ton tai
dén nay, anh huong dén viéc lwa chon phuong phap gin tiéu
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ban tuy theo muc dich st dung cua mAu chuin bi. Tur nhiing
nam 1980, cac nghién ctru dinh danh mudi cat da két hop
giita hinh thai hoc va cac cach tiép can sinh hoa. Phuong
phap dau tién 1a phan tich hydrocarbon biéu bi, sau d6 nhanh
chong dugc thay thé bang cac k¥ thuat sinh hoc phan tir (ttc
la RAPD, RFLP, khuéch dai DNA va gidi trinh tu theo
phuong phap Sanger, ciing nhu giai trinh tu thé hé méi
(NGS)). Hién nay, cac cach tiép can phan tir dugc bd sung
bang cac phuong phép protein hoc nhur phd khéi MALDI-
ToF. Hon nita, dinh danh loai bang phwong phap phan tir c6
thé duoc két hop vai phat hién tac nhan gay bénh bang PCR
(Lezshmama Trypanosoma, Bartonella va Phlebovzrus) vi
tat ca déu c6 thé duoc phat hién bang PCR dlem cuoi va
gPCR, doi hoi phai diéu chinh quy trinh lay mau va bao
quan phu hop véi muyc tiéu dé ra [3, 32]. Ngoai cac dic diém
hinh thai truyén théng dugc sir dung dé phan biét loai, cac
cach tiép can hinh thai khac ciing c6 thé duoc ap dung (tic
12 hinh thai hinh hoc cénh).

Phan 16n dya trén kinh nghiém ctia chinh cac tac gia va
dir liéu tur tai liéu tham khao, muc ti€u cua nghién ctru nay
1a cung cip cac hudng dan chuan hoa vé gin tiéu ban va xur
ly mudi cat Phlebotominae truong thanh nham tdi uu héa
phan tich hinh thai va phan tich sinh hoc phan t.

Nhu céau thyc hién mot sb phén tich nhat dinh (vi du:
sinh hoc phan tr hodac MALDI-ToF) doi hoi phai giir lai mot
phin ciia mudi cat khong can thiét cho dinh danh hinh thai,
diéu nay nhén manh su can thiét phai lya chon quy trinh mot
cach cén trong.

Trong bai bdo nay, chung toi tap trung vao cac phuong
phép gay mé va gay chet mudi cat bt séng, cach bao quan
chung va quy trinh gan tiéu ban, phuc vu cho dinh danh
nhanh hoic cho bao quan lau dai nham cho phép cac nghién
ctru tiép theo.

Loi mo dau: Cac van dé lién quan dén an toan va tuan
thii quy dinh can dugc tham chiéu theo cac Bang dit liéu an
toan hoa chat (Safety Data Sheets — SDS) twong tmg d6i voi
timg hoa chat va thude thir duge sir dung.

Tat ca cac hoa chat duoc trinh bay trong hudng dan nay
phai dugc xir 1y trong diéu kién an toan nghiém ngat. Cac
uy ban an toan va strc khOe clia co s& nghién ctru ¢6 thé cung
cap thong tin khong chi vé cac nguy co ctia cac hoa chét nay
ma con vé quy trinh xir Iy va thai bo chiing. Tuy nhién, bat
budc phai tuan thii cac huéng dan an toan lién quan dén viéc
sir dung va thai bo chung. Can luu ¥ rang trach nhiém cia
tat ca nguoi st dung 1a dam bao tuan thu thuc hanh phong
thi nghiém t6t va an toan ciing nhu cac quy dinh phép luat
hién hanh cta qudc gia hodc co s¢ nghién ctru ctia minh.
Ngoai ra, mot sd hoa chét hodc thanh phan ciia ching (vi
du: chloral hydrate) bi quan 1y tai mot sb qudc gia. Danh
sach cac chir viét tit dugc sir dung trong ban thao nay dugc
trinh bay trong Bang 1.

Bang 1. Thuat ngir viét tat

BME Basal medium Eagle

CDC Centers.for Disease Control and
Prevention

CMCP Camphor-monochlorophenol

CMR Carcinogenic, mutagenic,
reprotoxic substance

Col Cytochrome c oxidase subunit I gene

CytB Cytochrome b gene

DNA Deoxyribonucleic acid

ELISA Enzyme-linked immunosorbent assay

EtOH Ethanol

M199 Medium 199

MALDI-ToF Matrix-gssi§teq las.er

MS d.esorptlor.l/lomzanon
time-of-flight mass spectrometry

MEM Minimum essential media

NGS Next-generation sequencing

NNN Novy-MacNeal-Nicolle medium

PCR Polymerase chain reaction

Lao PDR Lao People’s Democratic Republic

PNOC Prepronociceptin gene

qPCR Quantitative PCR (real-time PCR)

RAPD Random amplified polymorphic DNA

RFLP Restriction.fragment length
polymorphism

RI Refractive index

RNA Ribonucleic acid

RNases Ribonucleases

RNASS RNA stabilization solution

RT-PCR Reverse transcription PCR

TFA Trifluoroacetic acid

1. Thu thap mudi cat

Mubdi cat trudng thanh c¢6 thé dwoc thu thap & trang thai

song hoidc chét bang nhiéu phuong phap khac nhau nhu biy
dén CDC c¢& nho, bay dinh, va may hiit con tring sir dung
bay Shannon, hodc thu tryc tiép tir noi cu tri trong moi
truong (vi du: chudng trai dong vat). Cac phuong phap nay
bao gdm viéc dat biy tai cac sinh canh phu hgp, thu hut rudi
cat bang anh sang hodc cac chat dan du khac (CO: hodc chit
dan du héa hoc), va thu mau dé phan tich tiép theo, nhu da
mo ta trong nhiéu cong bd [2, 3,32, 36, 49].

Viée bat mudi cat con sdng cho phép thuc hién tat ca cac
g dung phan tich tiép theo, trong khi thu thap ca thé da
chét s& khong thé phan lap chung Leishmania hodc vi rit.
Mot s6 ky thuat bt mau, nhu gidy dinh, thuong xuyén dan
dén mat mot s6 bd phan ciia mudi cat (rau, xtc bién, canh
hodc chan). Ngoai ra, 16p dau thau dau phu trén gidy dinh
bam vao co thé rudi cat va phai dugc loai bo ¢ giai doan dau
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xtr ly, thuong bang cach ngam 15 phut trong hdn hop
ethanol va diethyl ether theo ty 1¢ bang nhau.

2. Gay chét mau vat

Sau khi thu thap, mudi cat con séng phai dugc gay chét.
V&i mot sb phuong phap thu mau (vi du: gidy dinh, biy dén
CDC co gén lo chira chét tiy r(Ia hodc ethanol) mudi cat da
chét ngay khi dugc thu. Cac mau thu truc tiép vao ethanol
¢6 thé duoc sir dung cho sinh hoc phan tir, va cic mau khac
ciing ¢6 thé ap dung néu duoc bao quan trong ethanol cang
som cang t6t. Tuy nhién, khong phuong phap gay chét nao
trong sd nay cho phép xu ly con trung bang MALDI-ToF.
Ngoal ra, mot s phuong phép gay chét c6 thé lam mat mot
sO ddc diém hinh thai. Do dé, viéc su dung céch gay chét
tiéu chuan phu hop 1a diéu thiét yéu nhiam dam bao dinh
danh chinh x4c hodc bao quan lau dai dudi dang mau luu
trir di ching (ttrc 14 cac mau duge bao quan va luu gir dé
tham chiéu hodc so sanh trong twong lai). Cac hoa chat nhu
ethyl acetate, ethyl ether, tetrachloroethane va chloroform
¢6 thé duoc tham vao bong gon va dit trong vét chia co
mudi cat dé gy chét. Cac chat gay chét nay phai dugc xur Iy
can than theo khuyén cdo ctia nha san xuét do tinh doc cua
chung. Tuy nhién, chung t6i khong khuyén nghi sir dung
chloroform dé gay chét mudi cat vi theo kinh nghiém cua
chung toi, cht nay kém tuong thich véi cac nghién ctru sinh
hoc phén tir. Do tinh chat nguy hiém ciia tat ca cic san pham
nay va su phit hgp con nghi ngd d6i véi cac phan tich phan
tir, viée st dung cac hoéa chat nay nhin chung khong dugc
Kkhuyén khich.

Phuong phép duoc st dung rdng rai nhét, bao ton duoc
hinh thai, DNA hoic protein, 1a dong lanh kho mau vat. Mau
phai dugc lam lanh du lau dé gy mé hoan toan, nhung
khéng qua lau dén murc (i) bi kho, hodc (ii) anh huéng dén
kha ning séng cua Leishmania néu muc tiéu 1a phéan lap
chung in vitro tir ng tiéu hoa ciia mudi cat. Do dé, ching
t6i khuyén nghi thoi gian dong lanh tir 15 dén 20 phut ¢ -
20°C, theo ddi thuong xuyén dé dam bao chi lam bat dong
ma khong tiéu diét ky sinh trung Leishmania.

Néu khong c6 tu dong, con tring co thé duge gay chét
bang CO:. Trong diéu kién thyc dia khong thé str dung binh
CO2, mau c6 thé duoc gy chét bang cac binh CO: thuong
mai nho dung cho “Soda siphons” (dung cu pha d0 udng),
tuy nhién c6 thé bi han ché khi van chuyén bang dudng hang
khong. Trong tnmng hop bat kha khang, con trung c6 thé
dugc gay chét bang cach tlep xuc véi khoi thude 14. Mudi
cat duge bat song trong bay CDC, thu bang méay hut con
trung, gnI trong ong thity tinh va cho tiép xtic vdi khéi thude
14, khién ching chét trong vai gidy. Phuong phap nay 6 thé
ap dung trong moi diéu kién thuc d1a ké ca trong diéu kién
cach ly kho khan. Tuy nhién, do dng thiy t1nh bi am kh01
khong thé s dung lai dé thu va xtr Iy mudi cat song néu
khong dugc lam sach k¥ ludng. Du vay, cung mot ong hit

chua duge lam sach van c6 thé duoc sir dung dé gay chét
rudi cat tir cac bay khac nhdam muc dich ¢6 dinh mau. Ciing
can kiém tra dé dam béo tit ca mau da dugc ly ra khoi dng
hat. Cac phuong phép nay tuwong thich vai viée phan lap
Leishmania thong qua giai phau ruot.

3. Bado quan mau vat trudc khi xtr ly

Cé 5 phuong phap ¢b dinh chinh trudce khi xir Iy mau:

3.1. Lam lanh

Phuong phap nay dugc thuc hién tdt nhit & -20°C hoac,
uu tién hon, 6 -80°C. Hién nay, cadc phuong phap bao quan
bang ta dong dugc sir dung rong rdi hon so véi bao quan
bang nito 16ng. Trong moi trudng hop, bao quan lanh sau
phai dwoc tién hanh cang som cang tot sau khi lam bat dong
méu. Bio quan lanh trong ta déng c6 wu diém 1a bao ton
hoan toan con trung cling nhu RNA, DNA va protein vdi
tinh toan ven day da trong sudt thoi gian Iuu trit. Nguoc lai,
nito 16ng c6 thé gy tén thuong nghiém trong cho canh,
chan, xtic bién va rau, thudong lam dut roi cac bd phén nay
va d6i khi lam mét cac ddc diém hinh thai quan trong. Bao
quan trong tii dong kho it gay chan thuong hon cho mau,
nhung khong 1y tuong cho viée bao ton cac co quan mong
manh. Pang luu v, tai thoi diém ra dong, canh, rau, xtic bién
hodc chan c6 thé dinh vao thanh dng va cudi ciing b rach
do ngung tu. Tuy nhién, bao quan bang dong lanh khong
phai luc nao ciing kha thi trong cic nghién ctru thuc dia vi
can c6 ta dong hodc binh chira nito 1ong. Bao quan trong ti
dong hoan toan tuong thich véi phat hién tac nhan gay bénh
bang cac cong cu phan tir ma khong lam giam do nhay, mic
du viéc phat hién va phan 1ap vi rait RNA doi hoi phai dong
lanh ¢ -80°C hoic trong nito 10ng néu can bao quan lau dai.
Tuy nhién, dong lanh mau khong cho phép phan lap
Leishmania thong qua giai phau rudt, trir khi mudi cat trudc
tién dugc dat trong pha hoi va sau d6 trong nito 16ng (vi du
trong cac 6ng dat trong tat lugi), md phong bao quan lanh
sau Leishmania.

3.2. Bao quan trong cén

Day c6 1& 1a phwong phap dugc st dung rong rai nhat dé
bao quan mudi cat. Phuong phap nay dé thuc hién trong diéu
kién thuc dia, ngay ca khi khong c6 phong thi nghiém. Bao
quan trong con dic biét phu hop cho cac nghién ctru hinh
thai, vi cac co quan mdéng manh (canh, chan, rau hoac xtc
bién) van duoc giit nguyén ven néu khong c6 bot khi trong
ong bao quan. Do d6, chung t6i khuyén nghi bit kin dng
béng mot nut bong nho dé loai bo bot khi va dat nhan lén
trén nut bong (Hinh 1). Nong d6 con thich hop van con 1a
van dé duoc tranh luan. No6i chung, khong khuyén nghi st
dung néng do dudi 70% [45, 66]. Néng dd cao hon béao ton
DNA hiéu qua hon va trong thoi gian dai hon nhung lam
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mAu vat tré nén gion va d& v hon dbi v6i nghién ciru hinh
thai. Viéc sir dung con 96% (hdn hop azeotrope) dam bao
d6 6n dinh ndng d6 theo thoi gian, dic biét & cac khu vye
Am nhu cac quéc gia nhiét d¢i, mac du cdn 95% thudng dé
kiém hon. Bat ké néng do nao, DNA nhin chung dugc béo
ton tdt trong cdn (mic di kém hiéu qua hon so véi phuong
phap dong lanh, dic biét ddi voi cac phuong phap phéan tir
kiéu NGS). Protein kém 6n dinh hon nhiéu, dic biét d6i v6i
protein hoc nhu céc tng dung MALDI-ToF. Mudi cat duoc
bao quan trong con trong vai thang van co thé dugc dinh
danh hinh thai, nhung khong thé tao phd protein tham chiéu
tir cic mau nay. Bao quan trong con hodc diéu kién kho co
thé duoc cai thién néu mau dong thoi dugc dong lanh & -
20°C. Dong lanh ¢ -20°C chu yéu cai thién bao ton phan tir
(vi du: acid nucleic) bang cach lam chdm qua trinh phéan hity
va dong thoi mang lai 1oi ich thir cdp cho bao ton hinh thai
bang cach giam phan rd mo theo thoi gian, mic du tac dong
1én hinh thai han ché hon so véi tinh toan ven phén tu. Bao
quan trong con ciing c¢6 thé ap dung cho phat hién DNA va
vi rat RNA khi sir dung con ethanol v6i nong do it nhat 70%
trong thoi gian bao quan ngin, du(n Va1 thang. Ngoal ra, con
isopropyl c6 the san c6 & mot sd quoc gia va bao ton DNA,
nhung lam mau tré nén cung Chat nay khong dé chay nhu
ethanol va do d6 c6 thé dé dang van chuyén. Néu cén thiét,
mudi cat duge bao quan trong nito 16ng hoic dong kho co
thé dugc chuyén sang cdn, qua do6 két hop cac nhuge diém
cua ca hai phuong phap.

Hinh 1. Mudi cit bao quan trong con

3.3. Bao quan trong dung dich bao vé RNA
Dung dich nay dugc st dung rong rai, khong doc va
duoc thiét ké dé 6n dinh va bao vé RNA trong mo twoi va

mAu té bao. Dung dich hoat dong béng cach nhanh chong
thAm vao mau va bit hoat RNase (enzyme phan hiy RNA),
qua d6 ngan chin su thoai hoa RNA ma khong can dong
lanh ngay lap tirc. Bdo quan trong RNASS nhin chung cé
hiéu qua trong viéc duy tri hinh thai tong thé cia mo va té
bao cho cic danh gia mo hoc tiép theo. Miac du RNASS
duoc t6i uu héa cho 6n dinh RNA hon 1a ¢b dinh mo, bao
quan ngan dén trung han thuong van duy tri tt tinh toan
ven cdu trac. RNASS cho phép bao quan miu ¢ nhiét do
phong dén 7 ngay, 6 4°C trong vai tuan, hodc ¢ -20°C/-80°C
dé bao quan lau dai. Phuong phap nay dic biét co gia tri
trong nghién ctru thuc dia hodc moi truong 1am sang noi co
sO ha ting chudi lanh bi han ché. Tach chiét RNA thudng
yéu cau ldy mau ra khoi dung dich va xir Iy theo cac quy
trinh chuan.

3.4. Bao quan kho & nhiét do phong

Day 1a mot phuong phép cii, khi 4p dung cho mau
nguyén ven (gin toan bd), c6 nhugc diém 16n 14 bao ton kém
cac co quan méng manh nhu canh, chan, rau va xuc bién.
Tuy nhién, cac nghién ctru protein hoc sit dung MALDI-
ToF van kha thi néu qua trinh khtt nuéc duge thuc hién khi
¢b dinh béng chét hat 4m loai silica gel. Nguoc lai, cac phan
tich phan tr nhim vao DNA van kho thuc hién trén cac mau
nay vi DNA thuong bi phan manh va c6 ham lugng thap,
khién viéc phan tich khé khin hon so véi mau twoi hodc
dong lanh, dac biét dbi véi bd gen nhan. Tuy nhién, cac ky
thut gan day nhu museomics c¢6 thé dwoc ap dung cho loai
mau nay [34]. Do d6, phwong phap bido quin nay khong
duoc khuyén nghi, trir khi khong c6 lya chon thay thé. Co
thé két hop v6i bao quan lanh bang cach dit cac 6ng trong
tu dong ¢ -20°C hodc -80°C. Thach thure chinh 1a dat duoc
viéc gén tiéu ban thich hop ciia miu hodc cac phan co thé
can thiét cho dinh danh. Dé thuc hién diéu nay, tai ngdm
nudc 1a bude thiét yéu. Chiing toi khuyén nghi sir dung dung
dich Triton X-100. Thoi gian tai ngdm nudc thay doi tir vai
gior dén vai ngay, can theo ddi sat thuong xuyén. Sau khi tai
ngam nudc hoan toan, mau nén duoc rira qua ba bé nude
lién tiép.

3.5. Ban quan trong giay loc

Uu diém chinh ctia gidy loc 1a tinh 6n dinh lau dai cua
DNA hé gen trong céc té bao ctia co thé nguyén ven chua
¢b dinh, dugc lam kho va bao quan & nhiét do phong. Gidy
loc dugc cung cp ¢ dang thé nho, cho phép luu trir vai trim
méu & nhiét o phong trong mot thé tich twong dwong mot
hop nho. Ma tran gidy loc dugc tim cac chat 1am bién tinh
cac tac nhan gay nhiém, do d6 mau khong con dugce xem la
nguy co sinh hoc. Diéu nay cho phép luu trit va van chuyén
méau ma khong can cac bién phap phong ngira nguy co sinh
hoc dac biét [68].
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4. Giai phau tiéu ban

Khong gidng nhiéu con tring khac, dugc dinh danh dya
trén cac dac diém bén ngoai ¢o the quan st trén ca thé
ghim nguyén ven, muoi cat yéu cau giai phau va gin lam
kinh dé nghién ctru cac dic diém giai phau nham dinh
danh loai chinh x4c. Bt ké quy trinh chuan bi va gan tiéu
ban duoc lya chon, ciing mot ki thuat giai phau dugc ap
dung (Hinh 2 & 3) (https://zenodo.org/records/18198006).
St dung Triton X100: dung dich nuwéc khong ion
Luu y ring viéc gan tiéu ban ap dung cho cac mau méi
bét hodc di duoc bao quan thich hop. Phin 16n nguoi thu
mau c6 con tring dugc bao quéan kho (dé sir dung MALDI-
ToF) hoéc luu trir trong con nhiéu nim. That khong may,
bao quan trong con khong t&i wu trong thoi gian nhidu nam,
va cac dong vat chan dbt duge bao quan theo céach nay trd
nén rit khé chuén bj cho quan sat hién vi. Mot su ¢ thudng

xay ra la sy phan hiy ctia ng nhya chita mau, sau d6 14 con
bay hoi. Trong ca hai truong hop, ching t61 khong c6 lua
chon nao vi mau da ¢ trong con qua lau hoic bi kho. Do do,

Hinh 2. Vat liéu can thiét dé gin tiéu ban mudi cat
A: Lamen kinh tron (duong kinh 10 hoac 12 mm).
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y tuong sir dung cac chat lam w6t khong phai chat tay rira
manh da dugc dé xuat. Triton X100 ton tai dudi dang dung
dich nuéc khong ion (4-(1,1,3,3-tetramethylbutyl) phenyl-
polyethylene glycol solution, hay t-
octylphenoxypolyethoxyethanol, polyethylene glycol tert-
octylphenyl ether), dugc sir dung rong rii nhu mot chat tiy
rira trong sinh hoc té bao va sinh hoc phén tir. Chét nay cho
phép 1am tang tinh tham clia mang té bao va mang nhén.

Duéi day 1a quy trinh sir dung Triton X100 khong ion
trong dung dich nudc 0,5%:

Tam mau kho bang con tuyét doi.

Thém thé tich dung dich Triton X100 0,5% cén thiét sao
cho toan bd mau duoc ngap hoan toan.

Dé qua trinh dién ra trong khoang 5 phut dén vai ngay,
theo doi thuong xuyén. Tat ca dong vat chan dt phai dugc
tach roi hoan toan trong dung dich.

Loai bo dung dich Triton X100 va thay bang dung dich

kali hydroxit (KOH).

B: Dia 24 giéng va kim moc (néu st dung tinh dau dinh huong hodc dung dich Euparal® dé xir 1y rudi cat, khong st dung

dia acrylic vi s& xay ra phan tmg héa hoc lam hong mau).
C: Lam kinh phti hgp dé ghi nhan.
D: Chi tiét du kim méc.
E: Kim gin vao bom tiém.

F: Dia ddng hd hodc dung cu trong duong chita rudi cat can gan.

G: Nhip Dumont.
H: Pipette nhya.

I: Pipette thity tinh dugc udn cong bang nhiét dé thuan tién cho viéc chuyén dung dich vao cac giéng.
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Hinh 3: Dia 24 giéng, mdi giéng chira dau va phan chét
bung cia mudi cat.

4.1. Dau

Giai phau c6 thé dugc thuc hién béng kim manh hodc
kim c6n tring hoc duéi kinh hién vi soi ndi (Hinh 2 & 3).
Céc loai kim thuong dugc sir dung bao gom: 26G x 1/2"
(0,45 x 13 mm), 30G x 1/2" (0,3 x 13 mm), hodc 25G x 5/8"
(0,5 x 16 mm). Dé chudn bi mau cho dinh danh, t6i thiéu
can tach dau khoi than va gin & tu thé mat bung hudéng 1én
dé hién thi khoang mleng (cibarium) va hau, trong khi nguc
va bung dugc gin 6 tu thé bén sau khi giai phdu. Gan du ¢
tu thé bung—lung dam bao 16 chdm hudng 1én trén, nhd do
khoang miéng c6 thé duoc quan sat truc tiép. Viéc tiép can
cac dic diém giai phau nay tré nén d& dang hon néu dau
duoc tach hoan toan.

4.2. Canh va nguc

Cénh phai dugc gan phing. Mdi canh c6 thé dugc tach
tai géc va gén ddc 1ap, hodc chi gén mot canh trong khi dé
canh con lai gén voi nguc. Néu du kién thyc hién phén tich
hinh thai hinh hoc canh, can xac dinh va ghi nhén chinh xac
canh phai va canh trai truge khi gin. Nguc duoc chia thanh
nhiéu phan, mdi phan chira thong tin phan loai hoc rat quan
trong [20, 64]. Thong thuong, nguc dugc gin & tu thé bén
dé cho phép quan sat sy phan bd long va phan b mau sac.
Su hién dién cia seo long & mot s Vung cua nguc co the
dugc sir dung dé phan biét mot so loai thudc g1ong
Brumptomyia. Phan bd mau sic c¢6 thé dugc sir dung dé
phan tach mudi cat ving Tan nhiét d6i & muc gidng (vi du:
Bichromomyia), chudi loai (vi du: Pintomyia), hodc thim
chi cac loai trong cing mot gidng (vi du: Micropygomyia,
Nyssomyia, Psathyromyia va Psychodopygus) [20]. Do d6,
néu nguc khong dugce st dung cho phan tich phan tir, can
gan tiéu bén sao cho kh()ng lam hong ciu triic nay. Quan
trong la can lwu ¥ rang diéu quan trong khong phai la cuong
d6 mau sic, ma 1a sy phan bd ciia chung tren nguc. Vi vay,
qué trinh 1am trong s& khong loai bo sic t6 hodc kiéu phan
b cia chiing.

4.3. Co quan sinh duc

Can dic biét can trong khi gén co quan sinh dyc & ca con
duc va con cai, vi ddy 1a cac cdu trac then chét dé dinh danh
gidng, phan gidng va loai. O ca hai gi6i, co quan sinh duc
1a cAu tric doi.

4.3.1. Co quan sinh duc dwe

Co quan sinh duyc 13 c4u tric ngoai va gdm cac kim doi,
mdi kim bao gdm khép gonocoxite—gonostyle & phan lung
va thiy epandrium & phan bung. Gonostyle mang cac gai va
d6i khi co 16ng, can phai dém dugc va vi tri bam cia ching
phai quan sat rd rang. Can quan sat kj bé mit trong cua
gonocoxite, c6 thé mang chium 16ng khong cudng hodc 1ong
gan trén mot thuy (= ci) [22]. Cac ddng nghiép it kinh
nghiém trong giai phiu co thé thyc hién gan bén don gian
ma khéng tich co quan sinh duc khoi cudi bung
(https://zenodo.org/records/18311158). Trong truong hop
nay, su chong lap cta hai phan co quan sinh duc c6 thé gay
kho khan khi dém cac 16ng bén trong ctia gonocoxite, nhung
tranh dugc nguy co lam hong co quan sinh duc do giai phau
khong thanh cong. Cac dong nghiép c6 kinh nghiém hon c6
thé tach doi co quan sinh duc. Dé thuc hién, cAn dua canh
vat cua kim (loai kim phan Gng trong da) xuyén qua, tach
ma khong cit hoan toan co quan sinh duc dé phan tach cac
phurc hop gonocox1te—gonostyle
(https://zenodo.org/records/18311158). Bang cach nay, viée
quan sat cic mit trong s& trg nén dé dang. Cach bb tri nay
ciing tao diéu kién quan sat paramer va bao paramer, von
khong con chdng 1ap. D6i v6i gin bén, von lam ting su
chdng 1ap co quan, miu phai dugc 1am trong hoan toan.

4.3.2. Co quan sinh duc cai

B6 may sinh duc 13 c4u tric trong, bao gdm céc tui chira
tinh. Khi khong giai phau, chiing phéi dugc quan sit xuyén
qua 16p biéu bi ngoai va bung dugc gin ¢ tu thé mat bung
huéng 1én. Bat ké méi truong gin dwoc lwa chon, ban than
tai chira tinh nhin chung c6 thé dwoc quan sat chinh xéac, dic
biét néu chiing khong nhén va da dwoc lam trong. Tuy nhién,
viéc quan sat cc thi chira tinh nhin, thanh mong c6 thé gap
kho khén trong cac méi truong cé tinh khic xa kém. Hon
nira, viéc quan sat phan gdc cua tai chira tinh 13 quan trong
dé dinh danh loai, chang han trong phan giéng Larroussius
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[35, 37, 38], la cac véc to chinh cla Leishmania infantum
tai Cuu Thé gioi. Néu khong quan sat duoc cdu tric nay,
viéc dinh danh mau 1a khong thé. Dé khic phuc cac kho
khan nay, nén tach phic hop cang sinh duc—tai chira tinh
khoi bung aé gin riéng
(https://zenodo.org/records/18311106). Tuai chira tinh

thuong kho quan sat trong qua trinh giai phiu, nhung cang
sinh duc twong dbi dé xac dinh. Vi cac dng thi chira tinh do
vao cang sinh duc, viéc tach cang nay thuong cho phép tach
luén thi chira tinh. Néu tai chira tinh v6 tinh bi cit trong qué
trinh thao tac, chung khong bi mét va vin c6 thé quan sat
trong 16p biéu bi bung (Hinh 4).

Hinh 4. Tui chtra tinh dugc giai phau va gin trong dich Marc-André tir mau tuoi A

A: Idiophlebotomus longiforceps (Lao).
B: Sergentomyia minuta (Phap).

C: Phlebotomus ariasi (Phap).

D: Sergentomyia anodontis (Lao).

4.4. Gidi phau rudt giita dé phan lap
Leishmania

Giai phau 6ng tiéu hoa 1 budc thiét yéu dé phat hién va
phan 1ap Leishmania & mudi cat cai. Quy trinh nay c6 thé
dugc thuc hién ca tai thuc dia va trong phong thi nghiém
nhim danh gid nang lyc truyén bénh (vectorial
competence).

Khuyén nghi 1am viéc trén céc ca thé cai vira dugc gy
chét. Rira ca thé cai bang nudc hoic dung dich mudi sinh 1y

¢6 chira chit tay rira nhe dé loai bo 16ng du thira. Budc nay
gitp duy tri diéu kién vo trang cho viéc phan lap
Leishmania, déng thoi bao ton cac dic diém hinh thai can
thiét cho dinh danh. Pé tim va phén 1dp Leishmania, can
than le‘iy rudt gitra va dat vao mot giot dung dich mudi sinh
ly vo trung (NaCl 0,9%). Sau khi quan sat ky sinh trung di
dong dudi kinh hién vi quang hoc (d6 phong dai khuyén
nghi: ~200x), st dung bom kim tiém insulin hodc
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micropipette dé chuyén chung vao méi trudng nudi cy tiép qua dung cu hodc kim — vi dich nay gay chét ky sinh
(xem thém chi tiét tai Chwong 4.4.3) trung.

Gén dau va co quan sinh duc tryc tiép trong dich Marc- Giai phﬁu mudi cat cai ¢ thé dugc thuc hién trén mot
André dé lam trong. Quan trong: tuyét d6i khong dé dich lam kinh hodc hai lam kinh; ca hai phuong an déu c6 wu
Marc-André tiép xtic voi Leishmania — du tryc tiép hay gian diém va han ché (Hinh 5;

https://zenodo.org/recofds/ 18311154).

6ng hut
|
Gay chét
}
Bwdc 1.Phau tich trong -
dung dich mudi sinh Iy =
vé trung \

Buwéc 2. Tach rudt trong
dung dich muédi sinh ly
vo trung

Buwdc 3. Gan rudt trong
mét giot mudi sinh Iy vé
trang méi, dwdi lam

kinh day vudng 22 x 22
mm vo tring -

Budc 4. Gan dau & tw
thé bung—lwng (ventro- 7
dorsal) va bd phan sinh 7d @
duc trong mét giot dung 4

dich Marc-André, dudi

lam kinh day tron 12
mm vo tring 1 j’ 1

Cé thé gan lai
nhanh trong

/ \ phan tu moi trudng gan
khoéng vinh vién
- +

1) Théo g tiéu ban
2)  Nubicay

l Kiém tra Leishmania ‘ Sinh hoc binh danh

Hinh 5: Phuong phéap phan lap Leishmania.
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4.4.1. Phwong phap hai lam kinh

Phuong 4n thtr nhat 14 1am viéc trén hai lam kinh riéng
biét: mot lam chira dung dich mudi sinh 1y vo tring dé lay
rudt gitra, va lam con lai dé gin dau va ti chira tinh trong
dich Marc-André. Tuy nhién, trong diéu kién thuc dia,
thuong c¢6 hai hodc ba nguoi giai phiu rudi cat va chuyén
cac mau giai phiu ciia ho cho mot nha nghién ciru duy nhat
chiu trach nhiém dinh danh loai va danh gia nhiém
Leishmania trong rudt. Viéc quan 1y hai lam kinh c6 thé gay
ra vin d¢ vé truy xuit mau va dic biét giy kho khan trong
viéc xac dinh chinh xac ca thé rudi cat nao bi nhiém khi phat
hién mot ruot duong tinh
(https://zenodo.org/records/18311154).

4.4.2. Phuwong phap mét lam kinh

St dung mot lam kinh duy nhat dam bao kha nang truy
xuét két qua. Tuy nhién, can thyc hién mot sé bién phép
phong ngira. Dé t6i da hoa tinh vo tring trong budc nay,
nguoi thao tac phai thuong xuyén lam sach tay bang gel
hydroalcoholic. Can sir dung lam kinh khéng mai mo va
lamen kinh vudng (22 x 22 mm) dugc boc trong gidy nhom
va tiét tring bang nhiét kho (sir dung ti Poupinel), ciing véi
kim v tring cho mdi 1an giai phiu (goi ¥: 25G @ 0,5mm x
16mm). Mudi cat dugc dit trong mot giot dung dich mudi
sinh 1y v6 tring & giita lam kinh. Dau duoc cit roi dong thoi
rach mot duong gitra d6t bung thir 6 va thir 7 (tergite va
sternite) ma khong cat dng tiéu hoa (c6 thé cit cao hon néu
du kién c6 tai chira tinh rat dai). Sau do, can ¢6 dinh nguc
béng mdt kim, va nhe nhang kéo cac dbt bung sau cuing béng
kim con lai dé ldy rudt. Néu khong thanh cong, c6 thé cb
dinh phan cudi bung bing mot kim va kéo dng tiéu hoa tir
phia truéc. Néu van khong thanh cong, can ldy rudt bang
cach loai bo cang nhiéu 16p biéu bi con lai xung quanh cang
tdt. Khi rudt dugc léy ra, cac dbt bung cudi phai dugc tach
bé'mg cach cét éng tiéu hoa. Rudt sau d6 duge dat vao mot
giot dung dich mudi sinh 1y v6 tring méi & mot bén lam
kinh, 161 nhe nhang day bang lamen kinh v6 trung. Pau va
cac ddt bung cudi dwoc chuyén sang mét giot nhod dich
Marc-André dit & ddu con lai caa lam kinh, dam bao khong
tiép xtic voi Leishmania. Pau dugce dinh huéng dang (16
cham hudng 1én trén), va tai chira tinh duoc tach cing voi
cang sinh duc nhu da néu ¢ trén va dugc day béng mot
lamen kinh tron nhé (@ 12 mm, khong nhdm véi 14 kinh
vuodng vo tring). Phan xéac con lai cia mudi cat va canh ndm
trong giot dung dich mubi sinh 1y ¢ giita lam kinh
(https://zenodo.org/records/18311154). Trong trudong hop
duong tinh, hoac phuc vu nghién ctru phan loai hoc, nguc
va bung c6 thé dugc bao quan cho cic nghién ciru phan tir
hodc proteomics, va canh ¢6 thé duoc gin trong méi truong
nude. Dé bao quan tiéu ban, thé tich du cia dich Marc-
André c6 thé dugc thay thé bang méi trudng gan nude nhu
keo chloral (=Hoyer) hoac moéi truong dua trén polyvinyl
alcohol.

Céc video chi tiét minh hoa cac quy trinh nay 6 sin (giai
phau rut gitra ruoi cét:
https: //zenodo org/records/18303014 va giai phiu tuyén
nude bot rudi cat: https://zenodo.org/records/18302850), vi
vay s€ khong dugc trinh bay tai day.

4.4.3. Phan lap va nudi cdy ky sinh tring Leishmania
tir rugt mudi cat

Phan 1ap ky sinh tring tir gidi phau mudi cét cai nhiém
1a mot quy trinh tinh vi, doi hoi k§ nang cao va ban ddu nén
dugc thyc hanh trén cac miu khong nhiém ky sinh tring.
Sau khi giai phau, rut dugc chuyén sang mot giot dung dich
mudi sinh 1y v tring méi (0,9%) hodc dung dich Locke dé
rira [4]. Ruot di giai phau sau d6 co thé dugc xur 1y theo hai
cach: i) quan sat dudi kinh hién vi quang hoc dé nhan dién
cac giai doan khac nhau cta promastigote Leishmania va vi
tri ciia chung, dic biét chu y dén van stomodeal, va ii) mo
rudt dé tao diéu kién cho promastigote thoat ra nham nudi
ciy hang loat [4]. Viéc tim thdy mudi cat nhiém c6 kha ning
lay truyén trong thuc dia 1a twong d6i hiém, do d6 cac budi
thuc hanh t6t s& t6i da hoa co hoi phén 1ap thanh cong.

Néu quan sat thiy ky sinh trang Leishmania trong rudt,
can sir dung kim vo tring méi va thém mét lugng nho dung
dich mubi sinh 1y v tring xung quanh lamen kinh bang hién
turong mao dan dé giai phong chung. Rudt can duge xé can
than va nhanh chong dé giai phong ky sinh tring vao dung
dich mudi sinh 1y. Sir dung micropipette 100 pL hodc bom
tiém tuberculin, thu ky sinh tring va cdy vao méi truong
nudi cy duge ghi nhin ding cach.

Nubi cdy in vitro promastigote Leishmania: cac ky sinh
tring phén 1ap ban dau dugc duy tri trén thach mau SNB-9
hodc moi truong rin Novy, Mc Neal, Nicolle (NNN) [16]
dugc phil bang méi trudng alpha-MEM vé trang [16, 65]
hodc méi truong M199, mdi loai duge bd sung 10% huyét
thanh bé thai vo tring da bat hoat nhiét [FCS] (nham ting
sinh truong ky sinh trung), 1% vitamin BME, 2% nudc tiéu
nguoi vo trang (dugc tiét tring bang mang loc bom tiém
Filtropur® S 0,2 um), 250 pg/mL amikacin (hodc 50 pg/mL
gentamicin, hoic hon hgp khang sinh va axit amin (L-
glutamine 200 mM-—penicillin 10 000 U-streptomycin 10
mg/mL) [47]. Sau ba ngiy, néu khong c6 nhiém tap, cac
dong nuéi cdy duoc treo trong moi trudng déng lanh duge
chudn bj thich hop va sau d6 bao quan & -80°C trong 1 dén
2 ndm hodc trong nito 1ong & -196°C dé bao ton lau dai va
st dung cho cac thi nghiém sau nay [7].

4.5. Tuyén nuwéc bot

Giai phdu tuyén nudc bot ciia mudi cat 1a mot ky thuat
co ban dé nghién ctru tuong tac véc to—tac nhan gay bénh,
dic biét dé phat hién cac arbovirus nhu Phlebovirus (vi du:
vi rat Toscana) [44, 75]. Do kich thudc rat nho cia mudi
cat, quy trinh nay doi hoi do chinh xac cao dudi kinh hién
vi soi ndi, str dung kep manh hozc kim vi phau dé tich tuyén
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nude bot mong manh ma khong giy v& hodc nhidm ban
(https://zenodo.org/records/18302850) [51, 61]. Bao ton
tinh toan ven cta tuyén 1a yéu t6 then chdt @& dam bao cac
phan tich phan tir tiép theo dang tin cay Sau khi tach, cac
tuyén co6 thé duoc nghlen va kiém tra bang RT-PCR, qPCR
hodc cac xét nghiém mién dich dé phat hi¢n RNA vi rat hodc
khang nguyén [12]. Sy hién dién ctia vi rat trong tuyén nuéc
bot, thay vi chi trong rudt hodc khoang co thé (hemocoel),
xac nhan rang tic nhan gay bénh da hoan thanh thoi ky u
ngoai sinh va c¢6 kha nang truyén trong qua trinh hit mau
[71].

Qua trinh giai phiu dm hoi ky thuat cao do kich thudc
nho cia tuyén nudc bot mudi cat, yeu cau chuyén mén déng
ké dé tranh suy giam chat luong mau [1, 51]. Ngoai ra, tai
luong vi rat ¢ thé thap, doi hoi cac phuong phap phat hién
¢6 d6 nhay cao nhu PCR 16ng hodc giai trinh ty thong lugng
cao [54]. Nguy co nhiém chéo cang nhan manh nhu cau vé
ky thuat vo trung nghiém ngat. Bén canh céac thach thirc ki
thuat, cac yéu t6 sinh hoc ciing anh huong dén thanh cong
phat hién; ning lyc truyén bénh khic nhau giira cac loai
mudi cét, va ty 18 nhiém bién dong theo diéu kién sinh thai
va mua vu [33, 61].

Phat hién vi rat trong tuyén nudc bot cung cap nhimng
hiéu biét quan trong vé nguy co truyén bénh, cho phép trién
khai cac bién phap giam sat va kiém soat co muc tiéu [15].
Vi du, viéc xac dinh vi rt Toscana & mudi cat tai cac ving
luu hanh da gop phan xay dung quy trinh chan doan va
khuyén cao y té cong cong [18]. Hon nira, nghién ciru tuong
tac vi rit-nudc bot c¢6 thé ma ra cac myc tiéu mdi cho vac
xin hodc li¢u phap ngan chan lay truyen [15, 18].

Tuyen nude bot mudi cat ciing c6 thé dugc sir dung lam
ngudn khang nguyén dé do khang thé cua vat chu chdng lai
nudc bot mudi cat bang cac phwong phap mién dich hoc, wu
tién ELISA. Phuong phap nay cho phep danh gia muc do
phoi nhiém cua vat cha véi vét dét mudi cat, qua dé hd tro
danh gi4 hiéu qua cta cac bién phap kiém soat véc to [25]
va nguy co truyén Leishmania [40].

4.6. Xac dinh nguén mau

Céc cé4 thé cai da hut mau dugc tach ra tir cic by thu
phai dugc giai phau bang dung cu dung mét lan dé ngan
ngira nhiém chéo. Bung cua chiing can dwoc quan sat dudi
kinh hién vi soi ndi dé danh gia giai doan tiéu héa mau.
Khuyén nghi chi chon nhirng ca thé cai c6 bung mau do, do
nau hodc d6 sdm, khong c6 dau hiéu hinh thanh trimg. Cit
b6 phan cudi bung bao gém ca thi chira tinh dé dinh danh
hinh thai hoc ca thé cai sau khi lam trong. Phan chinh ciia
bung (khong bao gdm tii chira tinh) sau d6 dwoc dit vao
dng Eppendorf® va bao quan ¢ -20°C cho dén khi phén tich
tiép theo. Cac chi thi di truyén thuong duoc sir dung dé xac
dinh nguon mau, nhu PNOC [5, 30, 50] CytB [67] hoac
COI [13], da duoc thiét 1ap vimg chic va mo ta rong rai
trong tai liéu; do do, s€ khong dugc trinh bay chi tiét thém
trong bai bao nay (Hinh 6). Ngoai ra, dé xac dinh mau vat
chu, c6 thé trién khai 1ap ban d6 peptide MALDI-ToF [31].
Pi dugc chimg minh thyc nghiém rang k¥ thuat nay cho
phép xac dinh mau vat chu trong khoang thoi gian dai hon
sau khi hat mau; do do, day la phuong phap phu hop, dac
biét ddi voi phan tich cac ca thé cai da hut mau co mirc do
tiéu h6a mau 1d rét hon. Mau ly tudng nén dugc bao quan &
-20°C hodc 4°C, nhung két qua tdt ciing c6 thé dat duoc tir
cac mau duoc luu trit & nhiét d6 phong trong thoi gian ngén.
Bung cua ca thé cai da hut méau nén duge tach khoi phﬁn con
lai ctia co thé ngay trude khi phéan tich va dugc nghién trong
nudce cat. Phin con lai cta co thé mudi cat van sin co cho
céc phan tich phan tir va hinh thai hoc khac. Sau khi iy
phin miu tir dich nghién cho phan tich ban dd peptide
MALDI-ToF, phan con lai c6 thé dugc str dung dé tach chiét
DNA nham xac dinh ngudén méu vat chu va/hodc sang loc
su hién dién cua Leishmania sp. Téng thoi gian chuén bi va
phan tich mau rat ngén so véi cac k¥ thuat phan tir dya trén
DNA.
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T Trén lam kinh hlen_V| N
, Kho / trong dung dich muoi
1 sinh ly vé trung / trong ethanol
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. N Neéu chi sinh hoc phén tir va/hodc
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Euparal® phan tor Tham khao ky thuat virus hoc
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phat hién T4ch chiét DNA + RNA
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- /

Hinh 6: Xir Iy mudi cat cho cic tmg dung sinh hoc phan tir, proteomics va/hoic vi riit hoc.

5. Xt ly mau vat cho nghién ciru hinh
thai (Hinh 3,6,7 & 8; Phuluc 1,2, 3 & 4)

Phan nay trinh bay cic nguyén tic chuan bi mau mudi
cat dé gén tiéu ban chi phuc vu nghién ctru hinh thai, sau d6
la cac diéu chinh cho nhiing img dung ngoai pham vi hinh
thai hoc. Tuy nhién, viéc hiéu & phuong phap nay 1a rat
quan trong vi cho phép diéu chinh quy trinh phi hop véi
ting loai mau cy thé khi can thiét.

Quy trinh xr 1y bao gdm cac budc rit bo va bd sung
dung dich lién tiép bang pipette Pasteur c6 gan bong cao su
mém. Khuyén nghi manh mé st dung lo thuy tinh day tron
vi ching tao diéu kién thuéan loi dang ké cho cac thao tac
nay. Thuy tinh tro véi tat ca cac thude thir. Bé ngan bay hoi
thudc thir, cac lo can duoc day kin va khong dugce dé qua
day nham tranh tran khi dong hodc mo, dong thoi ngan bui
roi vao mau. Cac hoa chét can thiét cho qua trinh lam trong
va xu ly duoc trinh bay trong Bang 2.
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Bang 2: Thanh phan hoa chét sir dung

Potassium hydroxide 10%
Potassium hydroxide 10 g
Nudce cat gs 100 mL

Mai truong keo gin tiéu ban chloral
(Hoyer medium)

Nuéc cét 50 mL

Chloral hydrate 200 g

Gum Arabic 50 g

Glycerol 20 mL

Dung dich Marc-André
Chloral hydrate 40 g
Glacial acetic acid 30 mL
Nuéc cét 30 mL

Fuchsin acid 1% trong nuéc cét
Acid fuchsin (as a powder) 1 g
Nudc cat 99 mL

Marc-André solution colored with acid

fuchsin

Dung dich Marc-André 10mL
Fuchsin 1% 50 pL

Enecé medium

Pure white colophony 22 g
Alcohol-soluble copal gum 12 g
Absolute ethanol 20 mL
Camphor 10 g

Turpentine essence 10 mL
Eucalyptol 26 mL

5.1. Lam trong

Trudce khi mdu mudi cat c6 thé duge chuan bi thanh tiéu
ban vinh vién trén lam kinh, truéc tién chiing phai dugc lam
trong bang phwong phap tiéu hity mé mém sir dung cac chit
thich hop (vi du: dung dich axit acetic 10% hoac dung dich
Marc-André c6 chira chloral hydrate — mot hoa chét bi han
ché tai nhidu qudc gia) nham lam mau tré nén trong subt.
Qua trinh lam trong loai bé mé co thé, md, dich tiét va 16p
sap, lam mau ban trong, tao diéu kién quan sat cc cdu triic
ngoai Xuong (vi du vi tri gén 16ng), ddc diém bé mat (vi du:
mau sic) va cac cau tric bén trong nhin thay qua biéu bi (vi
du: tai chura tinh).

Quy trinh lam trong hai budc, bao gdm trudc tién sir
dung bazo manh (nhu potassium hydroxide), sau d6 1a axit
yéu (nhu axit acetic trong dung dich Marc-André), phuc vu
cac muc dich sinh hoa khac nhau [74]. Bazo phan giai mo
mém nhu protein, m& va co thong qua xa phong hoa va bién
tinh protein, trong khi vin giit nguyén bd xwong kitin dé
dam bao d6 16 cdu triic. Axit yéu tiép theo trung hoa kiém
con s6t lai, ngan phéan huy tiép dién va tdy nhat kitin nham
tang do trong sudt [74], mac du viéc rira mau hai 1an trong
nu6e cit mdi lan 15 phuat ciing ¢ thé du dé trung hoa bazo.
Xt 1y tudn tu nay két hop hiéu qua loai bo mé véi bao tdn
nhe¢ nhang, dam bao tinh toan ven tdi wu cho quan sat hién
Vi.

Khuyén nghi rira hai lan, mdi lan 20 phut trong nudc cat
truge khi chuyén sang budc tiép theo.

5.1.1. Tiéu hity mé mém (Hinh 8)

Sodium hydroxide (NaOH) hodc potassium hydroxide
(KOH) 1a cac chit tiéu hily mé hoa hoc thuong duge s
dung, v6i ndng d6 va thoi gian xur 1y thay doi tuy theo kich
thudc va d6 mong manh ciia mau. Ky thuat tiéu chuén va
hiéu qua nhét 13 tiéu hity m6 mém bang cach ngam mudi cat
trong bazo manh (KOH hodc NaOH 10%) qua dém. C6 thé
tang ndng do dé rat ngan thoi gian xur 1y (vi du: KOH 20%
trong 6 gi®), cling nhu két hop gia nhiét & 37°C.

5.1.2. Lam sang v6i nhugom hoic khong nhugom

Sau d6 1a budc lam sang, thuong két hop axit acetic va
chloral hydrate (vi du: dung dich Marc-André). Sau khi lam
trong, mau phai dugc rira k¥ trong it nhat hai bé nudc lién
tiép, mdi bé 20 phiit dé loai bo hoa chat du.

Dung dich Marc- Andre la chit 1am trong thudng duoc
sir dung dé chuan bi mu mudi cat. Hiéu qua clia né nim &
kha nang hd trg qué trinh 1am trong dong thoi han ché gay
ton hai dang ké dén cac cdu trac mong manh nhu canh va
rau.

Dung dich can dugc pha méi hodc bao quéan trong lo day
kin dé tranh bay hoi hodc suy giam chat lugng. Viéc st dung
dung dich Marc-André dic biét c6 loi khi két hop voi ky
thudt lam sang hodc nhuém nham tang cuong chi tiét hinh
thai cu thé. Thanh phan va cach pha dugc trinh bay chi tiét
trong Phu lyc 2.

Dbi voi cac mau cd do trong cao, co thé can nhudém trude
khi gin tiéu ban dé tang kha ning quan sat. C6 nhiéu loai
thudc nhuom, mdi loai tac dong 1én cac thanh phan hoa hoc
khéc nhau cua co thé. Cin lua chon thudc nhudom tuong
thich v&i ca miu va méi trudng gin. Phuong phap co ban
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nay co thé diéu chinh khi can, vi du béng cach bd sung acid [53]. Vi dy, acid fuchsin thuong dung véi Canada balsam
fuchsin 0,1% vao dung dich Marc-André dé nhuém. Ngoai cling c6 thé ¢ dinh trong Euparal®. Tuy nhién, cac mau
ra, cac mau bao quan trong dung dich nude va du dinh gén nhudém acid fuchsin dé bi phai mau, dac biét khi con sot lai
trong moi truong nhya can duge khir nude (xem muc 5.2), dau dinh huong — dung dich lam trong cubi cing. Cac mau
vi hau hét moi truong gin nhya ty nhién hodc tong hop lwu trit trong dau dinh huong c6 thé phai dang ké chi sau vai
khong twong thich véi nude. New (1974) luu y rang mot §6 ngay.

thudc nhudm c6 thé suy giam trong mdt sO moi trudng gan

TU by keo T may hat

| ¢

Ethanol — Ethyl ether Lam chet
(50%/50%) — 30° l

Nudce 10% KOH
15-30° Qua dém

|

Nudc
30
2x

!

Dung dich Marc-André

Qua dém

C  C6 dinh trong moi « ‘ » H,O ——» EtOH70%
[0) truong nuéc T | 15-30° 7 30°

D l ,/,,

I Marc-André

N ~ ) ) 2

N (khong bao quan)

EtOH 90% , EtOH 95%

H 30° 30°

T PVA hodc Berlesee— l

A (c6 thé thao va ¢ dinh Euparal esence <—— EtOH 100%
M lai)

T T

H C6 dinh £ ®
(0] Canada Balsam €6 dinh Euparal
I

Hinh 7: Phuong phap c6 dién xir Iy mudi cat.
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5.2. Khir nwérc

Khir nuée duge thuc hién béng cach chuyén mau qua
ddy ethanol ting dan: 50%, 70%, 80%, 90% hodc 95% va
cubi ciing 100%, mdi bé tbi thiéu 20 phat. Do ethanol bay
hoi nhanh, 1g chira phai dugc day kin trong qua trinh xt 1y.
Khi miu da khir nudc hoan toan, co thé tam dimg xir Iy vai
ngay trong Euparal® essence, dwoc wu tién hon dau dinh
huong. Beech creosote, trudc day duge s dung rong rai cho
muc dich nay, hién da bi cAm hoan toan do doc tinh.

Qua trinh khir nudc phai dam bao dich trong mau twong
thich v6i moi truong gén nham tranh hién tugng duc, x¢p
do tham thu hodc bién dang khién mau khong phit hop cho
nghién ctru phén loai hoc.

5.3. M6i trwdrng gan

5.3.1. Lua chon va ung dung trong chufm bi m?lu

Maoi truong gan ly tudng nén cod chiét suét cang gan VO’l
thity tinh cang t6t (khoang 1,5). Phai khong mau, trong sudt
va duy tri d¢ trong hoan toan sau khi kho va theo thoi gian.
Phai tuong thich vi thude nhudém sir dung va c6 kha ning
thim va khuéch tan vao moi mé cua miu. Khong dugc kho
qué nhanh hodc tao md trong qua trinh gén. Khong duoc co
riit sau khi gén. Viéc lya chon moi trudng gan thich hop 1a
yéu td co ban trong chuan bi mau, vi khong c() moi tnr(‘mg
nao phu hop cho moi muc dich. Sy lwa chon cin cén bang
cac yéu td sau:

- Tinh chat quang hoc. Chiét suat ctia méi truong
gan phai tao du do twong phan va khuc xa cho cac
dic diém giai phdu quan trong dung trong dinh
danh hoac mé ta hinh thai, nhu thi chaa tinh,
ascoid, Newstead sensilla, rang cibarial doc va
rang hau. Kha ning quan sat cac cu triic ndy phy
thudc truc tiép vao tinh chit quang hoc ciia moi
truong gén.

- Bao ton. Bbi v6i mau chuin hodc miu dy kién luu
trir 1au dai, méi truong phai dam bao tinh 6n dinh
va d6 bén dai han. Nguoc lai, trong nghién ctru
kiém ké hodc diéu tra dich t& hoc, noi bao ton lau
dai it quan trong hon, moi truong tam thoi hodc
ban vinh vién ¢6 thé du.

5.3.2. Yéu ciu doi véi mi trudng gin

Céc chuyén gia thudng phat trién cac ky thuat gin ty
chinh va phirc tap theo nhu cau nghién ctru cu thé. Tuy
nhién, cac phuong phap nay thuong bo qua cac khia canh
nhu chat lugng luu trit, tinh tvong thich, tiéu chuén hoa hodc
kha ning thao tac va bao quan dai han. Sy thiéu tiéu chuan
hoéa nay gay kho khan cho viéce tich hgp bd suu tép cho tang
va quan ly lau dai.

Ung dung khoa hoc dit ra yéu cau khac nhau cho moi
truong gin. Cac nha phan loai hoc thudng gin toan bd mau
va ua chudng moi truong c6 kha nang tiéu huy nhe co quan
ndi tang nham ting kha ning quan st ciu trac biéu bi. Chi

s6 khuc xa phai khac biét du 16n so véi chi sb khuc xa coa
mau vat va lam kinh dé t6i da héa d6 16 quang hoc. Mbi
truong gan thuong mai thuong duge didu chinh chiét suat
gan v6i thuy tinh nham giam khuc xa va tan xa anh sang
trong hé lam—gén mau moi trudng—lamen. Tuy nhién, trong
hién vi trudng sang, d6 twong phan tu nhién ctia mau khong
nhudm c6 thé dugc didu chinh bang cach chon méi truong
¢6 chiét sudt hoi khac so véi mau, tir d6 cai thién kha ning
quan sat trén nén.

5.3.3. Cac loai mdi truomg gin (Bang 3 & 4)

Kinh hién vi doi hoi chi s6 khiic xa (RI) ctia méi trudong
gan dé xac dinh cach anh sang bi bé cong qua lam kinh, moi
truong va miu. Khi RI gan véi thiy tinh lamen kinh
(=1,515), 4nh sang truyén déu, giam tan xa va bién dang
quang hoc, tir do cai thién dg phan giai va kha nang quan sat
cau trac tinh vi. Nguogc lai, sai khac RI c6 thé gdy mo, quing
sang hodc che khuét céu tric khong nhuom. Viée lya chon
moi truong phu hop 1a yéu t6 then chét dé tdi uu hoa do
twong phan va chat lugng hinh anh.

Déi voi mudi cat, cac lya chon phd bién bao gdm méi
truong gum-chloral gbe nude, va Canada balsam hodc nhya
Enecé — Nelson Cerqueira (NC) gbc dung méi. Rawlins [60]
phan loai méi truong gan thanh: (1) moi truong vinh vién —
d6ng ctng theo thoi gian va phit hop bao ton dai han; va (2)
moi trudng ban vinh vién — khong dong cting hoan toan,
thuong dung tam thoi.

Céac mbi trudng gén tiéu ban c¢6 thé & dang long, dang
keo hodc dang nhya, hoa tan trong nudc, alcohol hoac cac
dung mo6i khac (vi dy: toluene, xylene) (Bang 3). Sau khi ap
dung, ching can duge niém kin khoi tac dong ctia moi
truong khi quyén bang cac moi trudng vién kin khong tan.
Dé phan biét rd rang gitta cac loai méi trudng gén tidu ban,
c6 thé sir dung cach phén loai sau:

a. Moi truong nude (Aqueous media). Cac moi truong
nay hoa tan dé dang trong nudc, phi hop cho tiéu ban tam
thoi hodc ban vinh vién. Ching thuong dé thao tac, nhung
c6 thé can han kin dé tranh tiép xtc véi do am khi quyén (vi
du: moi truong gum-chloral va polyvinyl alcohol), dac biét
trong khi hau nhiét d6i am.

b. Mbi truong chiu nuée han ché (Limited water-tolerant
media). Cac moi truong nay it bi anh hudng boi nude hon,
nhung van can duoc bao vé khoi do 4m qua muc. Ching
mang lai d6 6n dinh lau dai cao hon so véi cac lwa chon hoa
tan trong nudc va thuong duogc st dung cho tiéu ban ban
vinh vién.

c. Méi truong hoa tan trong hydrocarbon (Hydrocarbon-
soluble media). Cac méi truong nay duogc hoa tan trong
dung mdi hitu co nhu xylene, toluene hodc essenecé (dung
moi enece). Ching duoc thiét ké cho gan tiéu ban vinh
vién va mang lai d6 6n dinh lau dai rit cao, chéng am va
chéng suy thoai, do d6 1y twong cho muc dich luwu trir lau
dai (vi du: Canada balsam trung tinh).
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Bang 3. Thanh phé‘m moi truong gén tiéu ban duoc lya chon

MBai truong gin

Dung moi

Tién polyme tiém ning hoic
polyme

Ghi chu

Hoyer = chloral
gum

CMCP-9

= carboxy
methyl cellulose
phenol)

DMHF
(dimethyl hydantoin
formaldehyde)

Canada balsam

Euparal®

Enecé

glycerol, nudc

nudc
51-60%)

(CMCP-9:

nudc

xylene; thanh phan dé&
bay hoi cia mot s6 balsam

(A3-carene, levopimaric
acid, limonene, myrcene,
palustric acid, B-
phellandrene, a- pinene, -
pinene)

eucalyptol,
paraldehyde; cac thanh

phan d& bay hoi cia gum
sandarac (limonene, o-
pinene, B-pinene)

ethyl alcohol;  voi
camphor, eucalyptol and
turpentine essence

Céc hop chit gum arabic

Thuy phén hoan toan polyvinyl
alcohol (CMCP-9: 0—5%)

N,N'-dimethylol dimethyl
hydantoin (di-methylol DMH)

Ether-/methylene-bridged
oligomers

Crosslinked DMH-
formaldehyde polymer network

balsam (abienol, abietic acid,
isopimaric acid, sandaracopimaric
acid)

Céc hop chat ciia gum sandarac

(communic acid, manool,
polycommunic acid,
sandaracopimaric acid, 12-acetoxy-
sandaracopimaric  acid, sugiol,

torulosic acid, torulosol, totarol)

Cac hop chat cia copal va
colophony (rosin)

Chat ngdm tiéu ban: chloral
hydrate

CMC(P)-9: d6 nhét thip, do
nhét cao

Trung hoa: potassium
carbonate;

resin th Abies balsamea
(Linné, 1758)

Chat lam trong: methyl

salicylate; color in Euparal® green:
copper salt (copper abietinate);
sandarac resin from Tetraclinis
articulata (Vahl, 1791)

Toém lai, cac moi truong hoa tan trong nudc phu
hop nhat cho tiéu ban tam thoi hodc cac truong hop can de

dang thao g& mau; moi truong chiu nude han ché phu hop
cho tiéu ban ban vinh vién yéu cau d¢ bén trung binh; va

moi truong hoa tan trong hydrocarbon dugc uu tién cho tiéu
ban vinh vién phuc vu luu trit va bao quan lau dai.
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Bang 4. Uu diém va nhuoc diém cua mot sé moi truong gén tiéu ban duoc lya chon dbi v6i lam kinh hién vi va cac quan st

chua cong bd cua nhidu tac gia [52]

Tén

Uu diém

Nhuwoc diém

* Canada balsam

DMHF (dimethyl hydantoin

formaldehyde)

Méi trudng ¢6 do bén rit cao, voi
tudi tho wvugt qua 150 nam.
C6 thé gin tiéu ban bang dau dinh
huong hodc phenol lam chat trung
gian.

Cung cép kha nang chong nhan va
chéng nép gip xuat sic véi do bén
duy tri sau giat.
C6 tinh phan tmg cao, déng ran nhanh
& nhiét do trung binh.
Duy tri 6 bén vai tot hon so véi cac
nhya formaldehyde thé hé cii.
Tan trong nudc va de phbi ché trong
cac hé thong hoan tat vai tiéu chuan
Hiéu qua vé chi phi véi hiu suét
cong nghiép on dinh.
Linh hoat cho vai cotton, viscose,
linen va cac loai vai pha.
C6 sdn cic cdp ham lugng
formaldehyde tu do thap dé dap tmg
nhiéu quy dinh.

Chtra cac thanh phﬁn ddc hai va
phai dugc xu ly dwdi to hat
Yéu cau quy trinh khir nudce day di,
ton nhiéu thoi gian.
Khir nuéc bang ethanol va chuyén
qua xylene hoic dau dinh huong co
thé 1am mot sb taxon tré nén gion;
cic lya chon thay thé (vi du:
isopropanol, n-butanol,
Cellosolve™, 1,4-dioxane,
Histoclear, terpineol) co thé lam
giam  hién tugng giy V0.
Mau vit c6 thé bi sim den néu thay
xylene bang phenol hoic néu con du
potassium hydroxide.
Chi sb khuc xa cao c6 thé che khuat
cic cdu tric khong nhudm.
Qua trinh kho hoan toan c6 thé mét
nhidu nim néu khong sir dung ban
gia nhiét.
Moi truong c6 thé nga vang va sim
mau theo thoi gian, dac biét khi lam
trong bang diu dinh huong.
Mot sb thube nhuom bi suy yéu, va
cac thude nhudm cation co thé phai
mau néu méi trudng tré nén cé tinh
acid — diéu nay c6 thé xay ra tu
phat theo thoi gian.

Giai phong formaldehyde — gay
lo ngai vé sirc khoe, an toan va quy

dinh phap ly.
Chiu han ché theo cac quy dinh va
nhén sinh thai.

Can su dung chat xtc tac acid, co
nguy co géy hu hai vai va d&n mon.
C6 thé gay 6 vang trén Val sang mau.
Co the lam giam d6 mém cia vai.
Yéu cau kiém soat quy trinh nghiém
ngat.

Khong phu hop trong truong hop
yéu cau khong chira formaldehyde
(zero-formaldehyde).
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Bang 4. (tiép theo)

Tén

Uu diém

Nhuoe diém

* Buparal (trong sudt)

Dung dich Hoyer

CMCP-9
(= carboxy methyl cellulose
phenol)

Maéi truong bén, véi tudi tho trén
50 nam.
C6 thé gén tryc tiép tir ethanol 80%
(theo khuyén c4o cta nha san xudt).
Khong che khuit cac cdu triic khong
nhudém va khéng nga vang hoac trd
nén gion theo thoi  gian.
Co chi sé khic xa phu hop hon
Canada balsam dd6i v6i Diptera.
Phu hop v6i mau day do co rat tdi
thiéu va kho khong tao bot khi.
Van hoa tan trong ethanol 95%, cho
phép gin lai tiéu ban ngay ca sau
nhiéu nam.

C6 thé gén tidu ban khi con sdng

hodc truc tiép tor nude, ethanol hoac
formaldehyde.
Qua trinh tiéu ban hdéa (maceration)
cho chat luong biéu bi rat tot.
Co6 chi sb khuc xa thudn lgi va co thé
ting cuong biang nhudém iodine dé
tang do tuong phan.
A xit Acetic trong cong thirc co thé
lam gian cac phﬁn phu cua dong vat
chan khép.
Mot s6 tiéu ban co thé én dinh trong
40-60 nam.
Tan trong nudc, cho phép gén lai tiéu
ban dé dang.

C6 thé gin truc tiép tir cac moi
trudng nhu nudc, ethanol, glycerol
hodc ciac dung dich chua
formaldehyde, va cdc co quan bén
trong c6 thé dugc tiéu ban hoa khi can
thiét dé thuan tién cho viéc quan sat
téng quat hodc chuan bi mau..

Chtra cac thanh phﬁn doc hai va
phai duoc xu ly dudi tu hut.
Khir nuéc bang ethanol va chuyén
qua Euparal Essence c6 thé 1am mot
sO taxon trd nén gion, nhung su
dung isopropanol c6 thé giam van dé
nay.

Mau thyc vat méng manh c6 thé

bi xep trir khi mdi truong dugce thém
dan timg budc, didu nay ton thoi
gian.
C6 thé hinh thanh héc rdng va tinh
thé trong vong chua ddy 10 nam.
Qua trinh tiéu ban hoa c6 thé tré nén
qua muc tiy thudc vao nong do
chloral hydrate va thoi gian tiép xiic.
Céc thanh phan cta méi truong co
thé tach 16p va xuat hién hat min
trong vai thang hodc vai nam.
Di c6 bao cao vé hién twong moi
truong bi sim den.

Méi truong nay c6 thé hinh
thanh tinh thé va sim mau theo thoi
gian, va d6i khi c6 thé 1am tiéu ban
héa miu qua mic so véi mong
mudn. Néu lam khong duoc vién kin
can than, cac mau day sé khong phu
hop vi chiing c6 thé co rat va tao khe
hé quanh mép lamen. Khong phu
hop véi mau da nhudém hoic vat liéu
c6 voi hoa, va thoi gian khd cham
hon so véi CMC.
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Bang 4. (tiép theo)

Tén Uu diém Nhuoc diém

Eukitt™ Mbi truong bén, kéo dai trén 30 Chtra cac thanh phﬁn doc hai va
nam. phai duoc xu ly duéi tu huat
Twong thich v&i nhidu dung méi dung  Yéu cau quy trinh khtr nudce day di,
dé gin, bao gdm acetone, benzene, ton nhiéu thoi gian.
chloroform, dioxan, ether, Khong ly tuéng cho mau day do co
isopropanol, = methyl  benzoate, rat va hinh thanh bot Kkhi.
terpineol, toluene va  xylene. Lamen c6 thé bong theo thoi gian
Kho nhanh va c¢6 pH hoi acid. néukinhkhong dugc lam sach k¥ va
Khong sim mau dang ké theo thoi niém kin.
gian. C6 thé xuét hién hién tuong polymer
Phu hop vé6i nhiéu thudc nhuém khac  hoa khong hoan toan quanh cac soi
nhau (vi du: fuchsin, hematoxylin, collagen.
methyl green, methyl violet,
methylene blue).
C6 thé gin lai tiéu ban sau nhidu nim
bing cach ngdm trong xylene trong
thoi gian dai.

Enecé Mbi truong rat bén, kéo dai it nhat Yéu ciu quy trinh khir nuée diy

50 nam.
Enecé khong sim mau theo thoi gian.
C6 tinh déo hon, cho phép giai phau
¢6n tring trong moi trudng, ddng thoi
cung cap khoang thoi gian hop ly dé
dinh vi cic cdu triic hinh thai.

du, tén nhidu thoi  gian.
Khir nuéc bang ethanol va chuyén
qua dau dinh huong c6 thé lam mot
50 mau  tré  nén gion.
Con trung tiép tuc dwoc lam trong
mic du rat cham; didu nay co thé

Chi phi thap.

gay kho khan khi quan sat cac cau
trac rat nho nhu sensilla, ascoids va
long riéng ré.

5.3.4. M ti cac mdi truong gin dwge kKhuyén nghi
(Bang 3 & 4)

Moi truong cho quan sat tam thoi

Gom Chloral = Hoyer fluid/medium/solution (RI =
1,48)

Dung dich Marc André 14 méi trudng tot nhét cho quan
sat ngén han (vai gio, co thé lau hon néu béo quan trong
buong am) tu1 chura tinh, bao gom chup anh (Figure 4) hodc
v&. Dé bao ton lau hon, can gin lai trong mdi trudng nude
cho Iuu trit trung han. Khir nudc dé gan nhya khong duge
khuyén nghi (nguy co mat mau). Gém Chloral va dich
Hoyer dugc coi 1a ddng nghia. Méi trudng nay thuong duge
sir dung dé quan sat cc co quan ndi tang do kha nang twong
tthh v6i nudc, tinh don gian, tng dung nhanh chéng va ch1
s6 khiic xa tao diéu kién thuan lgi cho viéc kiém tra cac cdu
tric méng manh nhu tii tinh. Tuy nhién, gébm chloral c6
nhing nhugc diém dang ké néu khong dugc chuan bi hoan
hao hodc bao quan trong diéu kién d6 am dugc kiém soat.
Nhitng vin d& nay bao gdm két tinh, d6i mau va mat do
nhot Viéc 1am sach lam kinh khong giai quyet duoc nhiing
van dé nay, vi méi truong gan két co thé bi doi mau ning

(d6i khi gan nhu den) do twong tac vi moi truong lam sach,
dic biét néu sir dung Euparal®. Moi trudng Hoyer dugc coi
1a t6t nhat vé mat quang hoc cho mudi cat phlebotomine va
theo truyén théng da duoc su dung cho cac muc dich nay.
Mbi truong nay bao gdm mot sé cong thirc ¢6 lién quan chat
ché&, bao gdm gom arabic, glycerol va chloral hydrate. Nhiéu
cong thie da bi hiéu sai va trich dan sai [74].

Méc du Hoyer 1a moi truong t6t dé quan sat tai chira tinh
ctia mudi cat, nhung khong phu hop cho bao ton dai han. N6
ly tuong cho viéc quan sat ngén han, bao gdm chup anh, vé
hoédc hinh anh. Méi trudng nudc chi thich hop cho tiéu ban
tam thoi, nhung khong thé dam bao bao quan lau dai. Nguoc
lai, phuong phap gan mau bang nhya mang lai d6 bén tuyét
voi, thuong kéo dai hang thé ky, nhung c6 thé lam mo céac
chi tiét nho cia thi tinh, vi kha ning khiic xa 4nh sang cia
chung thuong bi mét di.

Theo thoi gian, Hoyer bi suy giam do mat nuoc (Figure
8), hinh thanh cac tinh the chloral hydrate trang duc Tuy
nhién, co the phuc hdi miu bing cach tai ngam 4m trong
m01 tredng 4m c6 bd sung thymol dé ngin ndm, hoic ldy
méu khoi gom chloral, khir nudc bang axit acetic bing va
gén lai trong Canada balsam.
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Hinh 8: Gan tiéu ban trén lam kinh. A: lam kinh bi hu hong va kho dugc gan trong Hoyer; B: hinh anh hién vi ctia
mdt mudi cat kho; C: hinh anh hién vi cua mdt mudi cat bi hu hong khac; D: buf”)ng am chira mot lam kinh da kho; E:
ddu, va F: than ctia mau B sau khi duoc gz"m lai trong Euparal®; G: dau, va H: than caa mau C bi hu hong sau khi
dugc gan lai trong Euparal®.
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DMHF (dimethyl hydantoin formaldehyde) (RI 1,48)

Mbi truong gbe nude nay [72] co chét lwong quang hoc
rat t6t, tuong tu Berlese nhung khong chuyén den hodc két
tinh. Phu hop cho mudi cat va cac loai Psychodidae khac.

CMCP (RI=1,41)

bay la moi truong gén gbc glycerln hoa tan trong nudc,
dung de tao t1eu ban trong sudt ciia cac mau mong manh,
bao gdm mudi cat. Uu diém 14 c¢6 thé gan truc tiép tir nudc
hodc ethanol. Tuy nhién, moi tmong nay cé chua phenol —
mot chat doc va gay kich g — can thao tac cén trong.

Moi truong gan vinh vién

Canada balsam (RI = 1,52-1,54)

Canada balsam 1an diu tién duoc mo ta la mot moi
trudng gén tiéu ban phu hop cho kinh hién vi anh sang
truyén qua bi Andrew Pritchard vao nhitng nam 1830. Cho
dén nay, day van 1a mot trong nhirg méi truong duge sir
dung rong rdi nhat nhd chat lwong luu trit da dwoc ching
minh, v&i hon 150 nam tng dung thanh cong. Khong giong
nhu méi truong Hoyer, Canada balsam khong két tinh hodc
hfip thu do 4m. Tuy nhién, Canada balsam c6 hi¢n tugng tu
huynh quang manh, d6i khi cé thé 1a bét lgi ddi vi mot sd
k¥ thuat hién vi nhét dinh [60]. Viéc sir dung cdc dung mdi
khong doc thay cho xylene co thé giam rui ro an toan trong
qua trinh chuan bi, nhung ciing c6 thé gay ra céc han ché
nhu thoi gian kho cham hon va méi trudng sAm mau sém
hon.

Euparal® (RI = 1,48)

Euparal® la mdt lya chon thay thé duoc sir dung rong
rdi cho Canada balsam trong gin tiéu ban vinh vién, mang
lai ¢ 6n dinh lau dai xuat sic va chi s6 khic xa tuong
duong. Euparal® cé cac dic diém sau: (1) yéu cau khir
nudc: trude khi chuyén cudi ciing sang méi truong gan tiu
ban, mau phai duge khir nudce, thuong chuyén tir ethanol

95% sang ethanol tuyét dbi; va (2) thoi gian xir Iy kéo dai:
qua trinh 1ap rép cudi cung trong nhya, du 1a Canada balsam
hay Euparal®, déu yéu cau khir nuéc, lam ting tong thoi
gian xtr Iy mau. Khi khong thé thuc hién khir nudc bang
dung méi hiru co, cac miu lay tir ethanol tuyét ddi c6 thé
dugc dit vao dung dich trung gian gdm hdn hgp bang nhau
ctia Euparal® va Euparal essence trudc khi gan tiéu ban
cudi ciing.

Enecé (RI=1,467)

Enecé 1a mot moi trudng gin tiéu ban dang nhuya, chi
yéu duoc sir dung cho cac con tring nho va dic biét phod
bién tai Brazil. Thanh phan co ban ctia n6 gdm nhya thong
va nhya copal hoa tan trong alcohol, camphor, tinh diu nhya
thong va bach dan. Cerqueira [11] dd mo ta Enecé nhu mét
giai phap thay thé cho Canada balsam trong gin tiéu ban
vinh vién cua du trang, vo 16t xac cua cac giai doan trudce
truong thanh va tham chi ca mudi trudng thanh, va tir 46 da
dugc ap dung rong rai dé gan tiéu ban mudi cat. Enecé mang
lai mot lua chon kinh té cho g'fm tiéu ban vinh vién, cung

cép d6 on dinh 1au dai va thoi gian kho du dai, cho phép giai
phau va sap xép chinh xac cac ciu triic hinh théi.

5.4. Chuan bj lam kinh va 1am khé

Viéc lam kho diing céch cac lam kinh di gén tiéu ban co
vai trd then chét nhdm dam bao d6 6n dinh va bao quan lau
dai. Lam kinh can dugc lam khd hoan toan trude khi dua
vao luu trit dai han. Dé dat két qua tdi wu, cac lam gan bang
mdi truong vinh vién nén duge lam kho & tu thé nam ngang
trong 23 tuan, trong khi cac lam chuan bi bang méi truong
ban vinh vién c6 thé chi can 1-2 tuan. Bé dam bao qua trinh
lam kho hiéu qua, khuyén nghi sir dung tii 4m dwoc cai dat
& nhiét d6 phtt hop voi méi truong gan dang sir dung, tranh
nhiét 46 qua cao c6 thé 1am hong mau. Khoang nhiét do tir
30°C dén 37°C dugc khuyén nghi. Budc 1am kho nay la
thiét yéu nham ngin ngira cong vénh lam, hong mau hodc
mét 6n dinh méi truong gan trong qua trinh luu tri.

Mbi trudng gin tiéu ban st dung trong qué trinh chuan
bi lam phai ludn duoc ghi rd trén nhan lam. Néu c6 thé, nhan
cling nén bao gom cong thirc cy thé da s dung, cung voi
tén ngudi chuin bi va ngay chuan bi. Ban diu, cic lam
thuong dugc chuén bi nhu tiéu ban tam thoi va khong nham
muc dich bao quan 1au dai. Tuy nhién, néu tinh trang cua
mau thay ddi, vi du dwoc chi dinh 1a mot phan cia bd mau
“type”, thi nén sir dung méi truong gin vinh vién hon dé
dam bao bao tdn mau cho cic nghién ctru phan loai trong
tuong lai.

5.5. Ky thuat gan tiéu ban thay thé: gan trén
thé (card mounting)

Gén trén thé 1a mot ky thuat dugc st dung cho mot sb
nhom cén tring, trong d6 miu c6 thé duge ghim tryc tiép
1én thé con trung hoc hodc dan 1én bé mit. Do kich thuéc
rit nho ctiia mudi cat va nhu ciu quan st cac co quan bén
trong dé dinh danh thong qua qua trinh lam trong (xem muc
5), phwong phéap nay hoan toan khong phi hop dé gn tidu
ban mudi cat.

5.6. Gan lai cdc mau bj hw hong

D6i voi cac mau hiém hodc co gia tri, khuyén nghi ap
dung phuong phap hai budc theo video c6 thé truy cap tai:
https://zenodo.org/records/18315029.

1. Téi ngdm nuéc ma khong thao roi dé cho phép
quan sat so by. Mot gia d& nhiéu lam kinh hién vi
nén dugc dit trong dia Petri dé lam gia d5. Lam
can tai ngdm nudc sau d6 dugc dat phia trén, va dia
Petri dugc thém vai milimet dung moi dé tao budng
am, bao dam lam khong tiép xtic truc tiép voi dung
mdi (Hinh 8 D). Thoi gian can thiét dé tii ngdm
nude co thé dao dong tir mot dén vai ngay, tiy
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thudc vao tinh trang mau. Viéc theo ddi hang ngay
va sy kién nhan 1a diéu thiét yéu. Khi lam da dugc
tai ngdm nudc day du, c6 thé ldy ra khoi budng 4m
va dat vao ti 4m trong vai gid trudc khi quan sat
hién vi, chup anh hoic v&.

2. Dé ga‘in lai, lam c6 thé duoc dua tré lai buéng 4m
trong vai gid hodc qua dém. Viéc théo rdi can dugce
thyc hién dudi kinh hién vi soi ndi. Sir dung kim
manh, lamen phai dugc thao can than, bao dam
khong con bat ky phin mudi cat nao bam lai
(https://zenodo.org/records/18315029). Tiép theo,
cac phan di giai phau ciia mudi cat can dugc thu
gom va rira bang nudc trong cac giéng nho, twong
tu nhu loai dung cho tach chiét DNA/RNA phé huy
(xem bén dudi), trude khi khir nuéc va gin lai
trong moi truong nhya. Khi thao rdi lam, didu quan
trong 1a phai x4c dinh moi truong gin ban dau dé
lya chon dung méi phtt hop. Ddi véi moi truong
gin hoa tan trong nudc, st dung nude. Néu moi
truong gan 1a dang nhya (vi dy: Canada balsam
hodc Euparal®), can sir dung xylene, dudi ti hut
va véi trang bi bao ho ca nhan phi hgp, bao gom
khau trang.

Viéc gin lai cac mau thudc bo mau type hodc mau cia
bd suu tap chi dugc thyue hién khi cé sy déng y clia nguoi
quan ly bd suu tap va/hodc co quan s¢ hiru mau.

6. DPinh danh mau

6.1. Hinh thai hoc

Viée dinh danh mudi cat chu yéu dua trén viéc quan sat
cac ddc diém hinh thai cia chiing, bao gdm hinh dang nguec,
canh, co quan sinh duc, 16ng (setae) va cac mdi quan hé hinh
thai do dac cu thé giita cac cau trac khac nhau. Cac nha
nghién cuu sir dung khoéa dinh loai, bd suu tdp tham chiéu
vamd ta loai gbc dé so sanh cac mau thu thap voi cac taxon
da biét. Cac dic diém chan doan quan trong, nhu h¢ gan
canh va h1nh thai dau o ca hai gi6i, cau tric co quan sinh
duc duc va chu hinh cta tai chira tinh & con cai, dic biét hitu
ich cho viéc xac dinh loai. Pinh danh chinh xac thudng yéu
cdu quan sat chi tiét dudi kinh hién vi, thuong sir dung kinh
hién vi quang hoc dé quan sét cac céu triic tinh vi nhu co
quan sinh duyc va tai chira tinh, hodc kinh hién vi soi ndi dé
quan st cac dic diém hinh thai tong quat hon.

Nhing tién bo gan ddy trong cong nghé hinh anh da tao
diéu kién cho viéc sir dung hinh anh s4 trong dinh danh mudi
cat. Cac anh chup d6 phan gidi cao hoac minh hoa s6 cua
cac dic diém quan trong cé thé duoc so sanh véi tai lidu
tham chiéu hodc phén tich bang cac hé thong dinh danh co
hd tro may tinh, gop phan ning cao ca do chinh xac va kha
nang tiép can trong phén loai hinh thai.

6.2. Hinh hoc canh

Hinh hoc canh 1a mét dic diém quan trong dugc sir dung
trong dinh danh va phan loai cic loai mudi c4t khac nhau.
Canh ciia mudi cat c6 kiéu hinh va cu trac ddc trung,
thuorng dal va hep véi hé gan phat trién rd (Hinh 9 & 10).
Su sép xép ciia cac gan tao thanh mot mo h1nh riéng biét co
thé khac nhau giita cic giéng va loai, cung cap cac dic diém
chan doan c6 gia tri cho dinh danh. Do d6, nghién ciru hinh
hoc canh mang lai nhitng hiéu biét quan trong cho muc dich
phan loai hoc.

6.3. Hinh thai do hinh hoc canh (Wing

geometric morphometrics)

Céc nha nghién ctru st dung nhiéu ky thuét khac nhau,
chéng han nhu hinh thai do hinh hoc, dé phén tich va so sanh
hinh dang va kich thuéc canh giita cac loai hodc quan thé
mudi cat khac nhau. Viéc nghién ctru hinh hoc canh cung
cAp nhing hiéu biét gia tri vé hanh vi, sé thich sinh canh va
kha nang bay.

Trong cach tiép can hinh thai do hinh hoc, canh duogc
giai phiu c4n than, nhuém (néu cin) va gan phang trén lam
kinh. Cac lam d3 chuén bi sau d6 duoc chup anh dudi kinh
hién vi soi ndi, sé hoa va tién hanh phan tich hinh thai do.
Quy trinh nay da dugc mo ta déy du trong tai ligu [6, 27, 42,
56, 57, 59], v6i khuyén nghi sir dung nhit quan canh phai
hodc canh trai dbi véi cac co quan d6i nham tranh cac hiéu
mg do ty 1¢ 4m tiém tang [62].

Hinh 9: Canh nguyén ban cua Trichophoromyia ininii.

e, SR —
-
i

Hinh 10: Canh nhuém mau ctia Phlebotomus ariasi.
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Chuén bj canh cho phén tich hinh thai do hinh hoc

Dé quan sat t6i uu hé gan canh, canh can dwoc 1am sach
vay va nhuém thlch hop. D4i v6i chuén bi canh, tmoc tién
chuin bi cac giéng nho chira cac thudc thir can thiét
(methylene blue, ethanol, nudc va chét thay thé xylene). Liy
mot canh dugc bdo quan trong ethanol 70% & nhiet do
phong bang cach 1at ngugc dng Eppendorf va db vao giéng,
sau d6 dung kim cong manh nhic canh theo chiéu doc.
Chuyén canh nhanh tir ethanol sang nudc va trd lai ethanol
dé loai bo 16ng nho. bat canh vao methylene blue trong 6
phut bao dam canh noi trong qua trinh nhudém. Thu hdi canh
can than va ngam trong chat thay thé xylene trong 2 phiit
(khoang mot phan ba thoi glan cua methylene blue). GO nhe
kim vao thanh giéng c6 thé gitp canh ling xuong, xylene co
tac dung ¢ dinh mau nhudém. Cudi cung, nhéc canh va dat
1én mot giot nho Euparal® trén lam kinh hién vi. Dudi kinh
lap, nhe nhang trai phiang canh va can than dat lamen. Can
chup anh ngay truéc khi Euparal® dong lai, vi ¢6 thé can
diéu chinh nhe vi tri canh dudi lamen dé dat su can chinh
toi uu.

6.4. Cac ky thuat sinh hoc phéan tlr

Bén canh cac k¥ thuat hinh thal cac phuong phéap phan
tir ngdy cang dong vai tro thiét yéu trong nghién ciru con
tring hoc, bao gdm céc nghién ciru phan loai hoc, di truyén
quan thé va phat sinh ching loi, ciing nhu phat hién tac
nhan gay bénh DNA/RNA va xac dinh ngudn méau hut, trong
d6 hanh vi véc to c6 y nghia quan trong trong linh vuc dich
t& hoc [70]. Giai trinh ty DNA c6 thé dugc st dung dé xac
nhan loai hodc phan biét cac loai c6 quan hé gan giii, cung
cap phuong tién dinh danh chinh x4c va déng tin cdy hon.
Ngoai ra, cac ky thudt phén tir tién tién (vi du: PCR, giai
trinh tw DNA, NGS, v.v.) va MALDI-ToF MS ngay cang
duogc st dung rong rdi cho dinh danh loai nhanh chéng va
chinh x4c, bd sung cho cac phuong phéap hinh thai truyén
théng [46]. Mac du co6 nhiing tién bod nay, dinh danh hinh
thai van 1a tiéu chuan tham chiéu trong phan loai hoc va la
co s¢ dé dién giai dir liéu phan tu.

6.4.1. Tach chiét acid nucleic theo phwong phap pha
huiy

Tach chiét acid nucleic 14 mot budc thuong quy trong
nhiéu nghién ciru sinh hoc, va nhidu phuong phép da duoc
phat trién dé phan 1ap DNA tir vat liéu sinh hoc [48]. Nhiéu
bo kit tach chiét DNA thwong mai dugc thiét ké dé tao thuan
loi cho qua trinh nay [14]. Tuy nhién, cac phuong phap
thuong dung dé chuan bi mau chan dét cho dinh danh hinh
thai thuong can trd phan tich DNA, do cac k¥ thuat nay co
thé 1am hong hodc pha huy cac dic diém hinh thai quan
trong ctia mau [10]. Phan 16n cac quy trinh tach chiét DNA
tor md con trung ¢6 tinh pha huy [43], gay 10 ngai déc biét
d6i voi cac mau nho, noi ngay ca viéc lay mau han ché ciing
c6 thé 1am ton hai cac ddc diém hinh thai quan trong [72].

Loai va tinh trang cia miu déng vai trd quan trong trong
viéc lya chon phuong phéap phan lap DNA phu hop [29].

Nhu cau dinh danh chinh xac mudi cét, hiéu dong thai
quéan thé va giam thiéu tac dong khong chu dich da thuc day
su phat trién ctia cac cong cu chan doan phén tir [23]. Cac
cach tiép can phan tir hién nay thuong duoc sir dung dé bd
sung cho cac phuong phdp phan loai hinh thai trong dinh
danh mudi cat. Vi du, phuong phap tiéu chuian cho DNA
barcoding con tring bao gom tach chiét DNA, giai trinh ty
va mat di mau vat gdc. Do d6, co nhu ciu cip thiét trong
viéc phat trién cac phuong phép tach chiét DNA khong phé
huay nham bao tén ca vat liéu sinh hoc va tinh toan ven hinh
thai ciia mau.

Nhiéu phuong phap tach chiét acid nucleic da duoc ap
dung cho mudi cat. S lugng hodc chat luorng acid nucleic
can thiét phu thudc vao phan tlch phan tir tiép theo, do cac
k¥ thuat khac nhau cé yéu cau vé d6 nhay va d tinh sach
khac nhau [9]. Vi du, mat mudi cat da duoc ghi nhan 1a co6
thé wc ché khuéch dai PCR [69]. Ngoai sang loc tac nhan
gdy bénh, DNA mudi cat thuo’ng dugc tach chiét cho muc
dich dinh danh loai. C6 thé sir dung nhiéu phuwong phép tach
chiét khac nhau, mic du san lugng va chét luong khac nhau
giita cac k¥ thuat. Mot s6 quy trinh ctia nha san xuat di duoc
diéu chinh cho mudi cat [8], gitip ting san lugng va/hodc
chét luong acid nucleic thu dugc [8, 9, 69], trong khi cac
diéu chinh khéac dugc phat trién cho céac taxon chan dét khac
cling c¢6 thé ap dung cho mudi cat [58, 76]. Cac PCR dinh
danh nhim vao cac doan ty thé nho (COI hoic CytB) thuong
tuong thich v6i cac phuong phap tach chiét giy phan manh
DNA cao. Nguoc lai, cac ky thuit NGS doc dai khac
(Oxford Nanopore va PacBio) yéu cau DNA chét luong cao
va muc do phan manh t6i thiéu. Phuong phap tach chiét
bang ¢t quay (spin column) thudng tao ra cac doan DNA
hé gen 1én dén 60 kb, trong khi tach chiét phenol-chloroform
c6 thé tao ra cac doan 1én dén 150 kb [77]. Bang 5 tom tit
cac k¥ thuat tach chiét DNA mudi cat khac nhau va cho biét
lidu c6 diéu chinh phuong phép cho nhém con tring nay hay
khong. San lugng khong duoc trinh bay vi phu thudc vao
kich thuéc miu va phuong phap chuan bi. Cot
“modification” dé cap dén cac diéu chinh quy trinh tich
chiét cho mudi cat hodc cac chan dt nho khac

Viéc lya chon phuong phap tach chiét cAn can nhic mot
s6 tiéu chi nhu s6 lugng mau, thoi gian tach chiét va ky thuat
phan tich tiép theo. Trong khi cac ky thuat NGS yéu cau
DNA hé gen c6 khéi lugng phan tir cao, tat ca cac phuong
phép dugc trinh bay & day déu c6 thé sir dung cho cac tng
dung PCR tiéu chuan.

Ngoai ra, nhiéu nghién ctru di khao sat cac phuwong phap
tach chiét DNA khong pha hiy cho céc chan d6t trén can
kich thuéc nhé, mau bao quan kho trong bao tang va cac
chan dbt than mém [19, 26, 28, 55, 63].
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6.4.2. Tach chiét acid nucleic khéng pha hity

Mot trong nhitng thach thirc 16n trong phan tich phan tir
cdc chan ddt, ddc biét 1a mudi cat, 1a bao ton mau dé tich
hop vao cac bg suru tap con tring hoc. Phan 16n cac quy trinh
tach chiét DNA yéu cau tiéu ban hoa mo, do d6 lam anh
hudng dén viée bao quan mau gbe. Nguoc lai, cac phuong
phap tach chiét acid nucleic khong phé huy dugc thiét ké dé
thu nhan vat liéu di truyén ma khong gay hu hai vat 1y cho
mau, khong anh huong dén tinh kha thi hodc lam thay doi
hinh thai. Cac phuong phéap nay dac biét co gia tri khi lam
viée voi cac mau quy hiém hodc s6 luong han ché, nhu mudi
cat, noi viéc duy tri tinh toan ven cAu truc 1a thiét yéu cho
cac muc dich phan loai, hinh thai hodc chén doan trong
twong lai. Mot k¥ thuat thuong duoc st dung la phuong
phap ngdm khong pha huy, trong d6 mudi cat dwoc c¢b dinh
bat dong va nhe nhang ngam trong dung dich ly giai chira
proteinase K.

K§ thuat mild-vectolysis da dugc ap dung thanh cong
cho mudi cat, dic biét 1a cac mau type [24]. K§ thuat nay sir
dung b kit spin column thong thuong (trong truong hop
nay la DNeasy Blood and Tissue kit, QTAGEN, Hilden,
Pric) voi cac didu chinh dé thu DNA ma khong phéa huy
mau. Cac budc ly giai duge stra ddi (thé tich dung dich ly

giai va bd sung bude dong lanh) [17] cho phép giai phong
acid nucleic dong thoi giam thiéu tén thuong hinh thai [24].
Péi voi mudi cat, cling co thé sir dung bd kit HotSHOT
DNA Extraction (Bento Bioworks Ltd, London, Vuong
qudc Anh) [73], nhanh va chi phi thap, cho phép xtr Iy miu
nhanh chong va tiét kiém. Cac mau con trung dy dinh dinh
danh hinh thai sau d6 c6 thé dugc rira sach. Cac mau xt ly
bang DNeasy Blood and Tissue kit can dugc lam trong bang
dung dich Marc-André, trong khi cac miu xir 1y bang
HotSHOT DNA extraction kit dugc 1am trong du dé co thé
gén trong moi trudng nude, hodc tot hon 1a trong méi trudng
nhwa sau khi khtr nu6ce, theo quy trinh chi tiét trong bai viét
nay [73]. Vat liéu di truyén thu dugc sau d6 c6 thé dugce xir
Iy tiép cho cac phan tich tiép theo, ching han nhu PCR dé
khuéch dai cac marker di truyén cu thé. Cac phuong phap
tach chiét acid nucleic khong pha huy c6 vai tro then chét

trong nghién ciru cac dac diém di truyen ctia mudi cat, bao
gom xac dinh cac tac nhan gay benh tiém tang ma chung co
thé mang theo. Bang cach bao ton tinh toan ven cua mau,
cac nha nghién ctru c¢6 thé thu dwoc thong tin di truyén gia
tri ddng thoi gitr lai mau cho cac phan tich hodc nghién ctru
b sung.

Bing 5: Chi phi trung binh, img dung va diéu chinh quy trinh cho tach chiét gDNA ciia mudi cat Phlebotominae

Quy trinh Gia Ap dung Quy trinh twong thich cho chin dét nhé
Cot quay 2.5-3.55USS$ [39] PCR, NGS [9]
Phenol-chloroform 0.24 USS$ [69] PCR, NGS [9]
HotSHOT <0.01 USS$ [69] PCR -
Salting out 0.12 $3 [69] PCR -
Chelex 0.02 $4 [41] PCR [41, 76]
6.5. MALDI-ToF MS va chién lugce kiém soat véc to. Hién nay c6 hai han ché
MALDI-ToF MS (matrix-assisted laser chinh lam giam kha nang ap dung thuong quy cua k¥ thuat

desorption/ionization time-of- ﬂlght mass spectrometry) la
mét k¥ thuat dua tren khéi phé dugc thiét ké dé phat hién
va phan tich cac cdu hinh protein dic trung (“d4u van tay”)
ctia cac mau sinh hoc. MALDI-ToF ngay cang dugc cong
nhén la mdt cong cu quan trong trong dinh danh cac chan
dbt co y nghia y hoc va thii y. K§ thuat nay da chung minh
hiéu qua trong viéc dinh danh chc giai doan phat trién khac
nhau cua mu01 cat, bao gom ca céac giai doan trude trudong
thanh va nguon mau cua con cai hut mau, va da dugc ap
dung thanh cong dé phan biét mudi cat dyc va cai trong
nhiéu didu kién bao quan va dong nhat hoa khac nhau [28,
30, 73, 74]. Phucmg phap nay ciing mang lai kha nang phan
biét cao & cip phan gidng, loai va quan thé. K¥ thuat nay
cho phép cac nha nghién ctru dat dugc dinh danh loai nhanh
chéng va chinh xac, diéu thiét yéu dé hiéu phan bd, hanh vi
ctia mudi cat va vai trd ctia chung trong truyén bénh. Bang
cach phan biét cac loai dua trén cAu hinh protein, MALDI-
ToF déng vai trd then chdt trong céc nghién ctru dich & hoc

nay. Thir nhat 13 tinh sin co cua thiét bi khbi phd, vbn ¢6 chi
phi rat cao néu chi st dung cho muyc dich dinh danh loai
mudi cat (hodc véc to chan dbt néi chung). May min thay,
han ché nay co thé duge khic phuc béng cach tiép can thoi
gian str dung thiét bi tai cac phong thi nghiém proteomics
va/hodc chan doan 1am sang, noi khéi phd da tro thanh cong
cu nghién ctru tiéu chudn. Thir hai 14 sy dai dién thip cua dir
lidu tham chiéu mudi cat trong cac co s& dir lidu truy cip
mo, dan d&én nhu cau xay dung co s& dir liéu ndi bo véi cac
phé tham chiéu dya trén cac mau dugc dinh danh 13 rang,
ly twong 1a bang cach két hop danh gia hinh thai va giai trinh
tu marker di truyén phu hgp (COI, cytB hodc khac). Han
ché nay hy vong s& som duoc giai quyét thong qua viéc dan
dan tich hop céc dit liéu tham chiéu mudi cat hién con luu
trit ndi bd vao Nén tang MSI do Assistance Publique—
Hopitaux de Paris, Sorbonne University, Phap va bd suu tép
BCCM/IHEM/Sciensano tai Brussels, Bi van hanh
(https://msi.happy-dev.fr/). Khi du kién ap dung dinh dang
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protein MALDI-ToF, mau nén duoc bao quan uu tién béng
dong kho hodc trong ethanol 70% cap phan tir va khong dé
tiép xtic voi nhiét do moi truong. Trong bdi canh chwa co
hudng dan chung vé chuan bi mau, nguoi sir dung duoc
khuyén nghi dung dung dich a xit sinapinic (30 mg/mL)
trong 60% acetonitrile/0.3% TFA dé chuan bi matrix
MALDI-ToF nhim dam bao phd protein thu dugc c6 thé so
sanh véi cac dir liéu mudi cat da cong bo.

Chuén bi miu cho MALDI-ToF MS (Hinh 7)

Céc mau con trung, dugc bao quan trong diéu kién khac
nhau, trudc hét dugc lam kho trong khong khi ¢ nhiét do
phong va giai phau. Pau va bung duoc tich ra dé thu cac
phan co thé chira cac dic diém hinh thai quan trong cho viéc
gan lam va phan tich hinh thai. Nguc c¢6 thé duoc sir dung
cho MALDI-ToF va phan bung con lai dugc bao quan dé
tach chiét DNA. D6i vai phan tich cau hinh protein, nguc
dugc dong nhat hoa thi cong trong 6ng microtube 1,5 mL
v6i 10 uL dung dich dong nhét hoa bang chay nghién ding
mot 1an va vién nghién. Hai dung dich dong nhét hoa thuong
dugc sir dung: nude cit vo tring va a xit formic 25%.

7. Két luan

Trong nghién ctru nay, ching t6i hudéng dén viée cung
cép cho cic nha nghién ciru nhitng phwong phap gan tiéu
ban mudi cat hidu qua nhat, phii hop véi timg muyc tiéu
nghién clru cy thé, nhdm tao diéu kién cho dinh danh chinh
xac va phat hién tac nhan gy bénh. Khong c6 mot phuong
phap t6i wru duy nhat mang tinh phd quat; thay vao dé, ton
tai nhidu phuong phap, mdi phuong phap déu c6 nhitng wu
diém va han ché riéng.

Trong phan Dir liéu b sung, chung t6i da cung cip cac
quy trinh chi tiét cho nhiéu k¥ thuat gan tiéu ban khac nhau
dugc sir dung trong chuan bi va dinh danh mudi cat. Cac
quy trinh nay, bao gdm ca video hudng dn, trinh bay cac
budce thue hién cu thé phu hop véi tirng muyc tiéu khac nhau,
nham dam bao két qua chinh x4c va dang tin cdy. Thong qua
viéc cung cap ngudn tai lidu toan dién nay, ching t6i mong
mudn hd tro cac nha nghién cru trong viéc lya chon va ap
dung cac k¥ thuat gén tiéu ban phi hop nhét véi nhu cau cu
thé ctia minh.
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Phu luc

Phu luc 1: Co s& ly thuyét sinh héa

Céc dong vat chan dot duoc dé cap ¢ day l1a mudi cat. Tuy
nhién, nguyen 1y chung c6 thé mé rong cho cac nhom chan
d6t phd bién khac ma viéc dinh danh chi c6 thé thuc hién
dya trén cac dic diém hinh thai bén trong. Ngau nhién,

mdt s6 co quan ndi tang dugc kitin héa mot phan va hinh
thai ctia ching cung cap nhiéu thong tin gia tri. Vi vay,
viéc quan sat bom thuc an, tl'li chura tinh (spermathecae) va
cac ong dan cta chung 1a rat quan trong.

Vi tat ca cac thuoc thtr s€ dugc trlnh bay dudi day, can
luon ghi nhé rang tu g1a1 doan cb dinh con tring dén khi
gan tiéu ban, vé ban chét ching ta dang ap dung cac phan
ung oxy hoa — khir (redox) Nguyén tic quan trong nhét 1a
tranh tron 1an cac thude thir khir v6i cac thude thir oxy hoa.

Ethyl alcohol; ethanol

Chat nay duoc str dung theo nhiéu cach khac nhau. Phén tir
rugu cd ai lyc manh véi nude nén cé tac dung khir nuede.
Tuy nhién, rugu ndng do thip (ttc 1a chira nhiéu nuéc) lai
g6p phan lam thoai hoa a xit nucleic (nudc 1a “ké thu” cua
a xit nucleic).

Khi con trung dugc dat trong ethanol, muc dich khong chi
1a bao quan ma con dé c¢b dinh mé. Trong md hoc, thudng
phan biét hai khai niém quan trong: toc do tham va toc do
cb dinh. Mot chat bao quan tot phai nhanh chong thim sau
vao md trude khi ¢b dinh chung. Vi ethanol 96%, hé $6
thidm x4p xi 1,05 (so sanh: dung dich a xit picric 0,75% co
hé s6 0,45; dung dich kali dicromat 3% c6 hé s6 1,45).
Viéc bao quan con tring va cac chan dét khac vo thoi han
trong ethanol 14 thyc té pho bién trong con tring hoc. Muc
tiéu Iwu gitt mau thu thap ngoai thuc dia cho cdc nghién
clru sau nay 1a hoan toan chinh dang. Tuy nhién, ddi véi
nha té bao hoc hodc md hoc, diéu nay khong kha thi. Néu
méu dugc giir qué lau trong dung dich ¢ dinh, ching c6
thé tr nén gan nhu khong thé xir 1y lai. Vi vay, cac mau
trén 10 nam tudi thuong kho hodc khong thé sir dung.

Mot yéu t6 khac 1a ty 1¢ giira khdi lugng miu va thé tich
dung dich ¢d dinh. Trong thyc hanh dong vat hoc hoac y
hoc, nén dung thé tich dung dich gép 60 1an thé tich mau.
Trong thuc té voi vi chan dbt, nén thém it nhat 4-5 thé tich
ethanol so v6i thé tich mau. Luu ¥ ring ethanol s& giam
nong d¢ khi hap thu nudc tir mo.

Két luan:
- Ethanol 1a tac nhan khir (khong tuong thich
v6i chit ¢b dinh oxy hoa);
- Lam két tia manh protein va gy bién tinh;
- Hoa tan mot s6 lipid phtrc va lam két tua
glycogen;

- Gay co rat manh va lam cirng mo.

Dung dich kiém manh: kali hoic natri hydroxide

Trong con trung hoc, viéc st dung cac dung dich kiém
manh cha yéu tép trung vao kali hydroxide (KOH), du
khong phai luc nao ciling co giai thich rd rang cho su lya
chon nay.

Natri hydroxide [E524] ton tai & dang dung dich v&i nhidu
néng d6 hodc d6 chuén khéc nhau; cling c6 6 dang vién
hodc dang hat. Nhuoc diém chinh 1a tinh hit 4m rit manh
(manh hon KOH). Khi phan Gng véi protein, NaOH hoa
tan chiing; véi lipid, no chuyén lipid thanh xa phong rin
trong qua trinh xa phong hoa (day 1a diém khac biét quan
trong so voi KOH, vén tao ra xa phong 1ong trong qua
trinh nay).

Kali hydroxide [E525] c¢6 sin dudi dang dung dich dam
dic, nhung dic biét thuan loi khi dugc bao ché ¢ dang vién
khoang 0,1 g, gitip dé dang pha dung dich lodng khi khong
¢6 can chinh xac. Vi du: 1 vién 0,1 g hoa tan trong 1 mL
nude cit s& tao dung dich 10%. Uu diém tht hai cia KOH
dang vién 1a it nhay vdi qua trinh carbonat hoa hon (dung
dich KOH c¢6 4i luc cao voi COs, tao thanh mudi carbonat).
Céc bazo manh nay dugc st dung dé hoa tan a xit béo
bang cach chuyén chiing thanh xa phong tan trong nudc.
Can nhé rf“ang chét ¢ dinh nhu ethanol di hoa tan mot
phan lipid trong mau. Tuy nhién, khi chuyén mau sang méi
truong nude co chira bazo manh, cac a xit béo (it nhiéu
phtc tap) c6 thé két tia. Bazo manh s& thuc hién qua trinh
xa phong hoa ngudi. Trong mot s trudng hop, khi mé ma
qua nhiéu (vi du & con cai), nén ting nhiét d6 1én 35-40°C
dé thac ddy phan tng, hodc kéo dai thoi gian tiép xuc &
nhiét d¢ phong.

Dung dich a xit ¢c6 mau / dung dich Marc-André khong
mau

O day, chung ta xem xét nhitng wu diém va han ché cua
dung dich Marc-André. Dung dich nay gdm chloral
hydrate (trichloroacetaldehyde monohydrate), a xit acetic
va nudce. Dy 1a dung dich co tinh oxy héa manh (hdn hop
a xit va aldehyde).

Dung dich nay sé:

- Trung hoa lugng kali hydroxide du con lai trong
mau, ma khong 1am két tiia xa phong kiém da
hinh thanh;

- Oxy hoda cac nhom alcohol béc hai cta
glucosamine trong ciu trac kitin, tir d6 1am mém
kitin;

- Hoa tan mot sé mudi khoang hién dién trong mau.

Khi dung dich Marc-André dugc nhudm trude bﬁng a xit
fuchsin (6 trang thai oxy hoa), n6 c6 thé gan vao cac nhom
alcohol bac hai trong céu triic. Sau thoi gian tiép xtic thich
hop va dat mirc d6 nhuém mong muébn, mau chi duoc rira
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bang ethanol. Khi d6, ching ta bat du giai doan khir nude
clia mau.

Loi ich:

- Trung hoa dung dich kiém du;

- Lam mém (gian) kitin;

- Nhudm kitin gitp danh gia rd hon cac ciu tric
bén trong da kitin hoa.

Han ché:

- Chloral hydrate c6 tac dung gay ngui va tirng dugc
st dung trong y hoc; phai thao tac trong ti hut
hoéa chét va tuan thu day du quy dinh vé an toan
hoa chit.

Dung dich khir nwéc

Kinh nghiém cho thiy dbi v6i mau rat nho, khong can thiét
phai thyc hién day dii chudi bé ethanol ting dan nong do.
Néu mau 16n, nén bét dau véi ethanol 80%, sau d6 90%,
95% va cudi cung 1a ethanol tuyét déi. V&i mau rat nho,
chi can bé ethanol 90% rdi chuyén sang ethanol tuyét ddi.
O giai doan nay, can luén ghi nhé ring ethanol tuyét dbi
¢6 xu hudng hip thu nudce tir khong khi.

Theo truyén thong trong cac phong thi nghiém con tring
hoc, qua trinh khir nuéc mau vat thudng dugc hoan tat
bang cach ngdm mau trong dung dich creosote gd soi. Hién
nay, viéc sir dung chit nay bi khuyén cio manh m& do mui
kho chiu (chtra hydrocarbon thom da vong) va do dugc
cho 14 c6 kha ning gay doc sinh san, gay ung thu, 1a chat 6
nhiém hitu co bén va doc hai véi sinh vat thuy sinh.

Giai phap dwoc d& xuét dé chuan bi mau gén 1a sir dung
Euparal® va tinh chat Euparal® (dwoc mé ta & phan sau).
Hdn hop Euparal® va tinh chat Euparal® dic biét phi hop
cho cac mau sau khi di qua bé ethanol 90%.

.. Parasite 2026, xx, Xx
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Phu luc 2: Thanh phan thudc thir

Kali hydroxide 10%
Kali hydroxide 10 g
Nuéc cét vira dit 100 mL
Mobi trwong gin Hoyer (Gom chloral)
Nudc cét 50 mL
Chloral hydrate 200 g
GoOm arabic 50 g
Glycerol 20 mL
Dung dich Marc-André
Chloral hydrate 40 g
A xit acetic bang 30 mL
Nude cit 30 mL
Fuchsin acid 1%
Bot a xit fuchsin 1 g
Nude cit 99 mL
Dung dich Marc-André nhu¢m fuchsin
Dung dich Marc-André 10 mL
Fuchsin 1% 50 pL
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Phu luc 3: Euparal®, Canada Balsam, polyvinyl alcohol va
cac dung dich khac

Polyvinyl alcohol (PVA)

Pay 14 moi trudng gén ly tuong khi khong co diy du hoa
chit can thiét dé thyc hién khir nude ding quy trinh.
Polyvinyl alcohol dugc tron véi lactophenol cia Amman.
Tuy nhién, cac tiéu ban nay c6 nhuogc diém 16n 1a d& bi
khd, hodc PVA két tinh do nuée bay hoi, hoéc bi sdm mau
khi phenol bi oxy hoa. Du vay, ddy van la ki thuat phu
hop cho gin tiéu ban ngan han.

Canada Balsam

Viéc sir dung dé gan gitra lam kinh va lamen doi hoi mau
phai dugc khtr nude hoan toan. Viée sir dung xylene hoac
toluene khong phai khong c6 bat tién, dic biét lién quan
dén an toan va doc tinh.

Moi trvong Enecé
Tuong ty Canada Balsam, khi gan gitra lam kinh va lamen,
can phai khir nuéc mau trude.
Cong thurc Enecé:

- Colophony trang tinh khiét: 22 g

- Nhuya copal tan trong con: 12 g

- Cbn tuyét dbi: 20 mL

- Longnao:10g

- Tinh dau thong (turpentine essence): 10 mL

- Eucalyptol: 26 mL
Cdch pha ché:
Trong mdt binh (vi du binh tam giac Erlenmeyer), cho con
tuyét d6i va long ndo trudc. Sau d6 thém colophony va
nhwa copal. Pay kin binh, lic déu roi dun cach thuy & nhiét
d6 nhe, tranh dé so6i. Khi hdn hop héa 16ng hoan toan,
thém tinh dau thong, loc khi con nong, va cubi ciing thém
eucalyptol vao dich loc.
Khi méi truong tré nén kém 16ng, co thé pha lodng bang
dung dich Enecé c6 cong thurc:

- Cbn tuyét dbi: 30 mL

- Longnao:17¢g

- Tinh dau théng: 15 mL

- Eucalyptol: 38 mL
(Cerqueira, 1943).

Euparal®

bay 1a mot loai nhya thu dugc tir cay bach Atlas
Tetraclinis articulata (Vahl, 1791), dugc Gilson nghién
ctru va phat trién nim 1906. Uu diém chinh 1a khong
polyme héa. Cac mau gin giita lam kinh va lamen c6 thé
dé dang thu hoi lai bang ethanol hoic tét hon 1a bang tinh
chat Euparal®. Loai nhya nay, con goi 1a sandarac, chap
nhéan mau tir ethanol 80%.

St dung Triton X100 (dung dich nwéc khong ion)
Triton X100 1a dung dich nudc khong ion (4-(1,1,3,3-
tetramethylbutyl) phenyl-polyethylene glycol, con goi 1a t-
octylphenoxypolyethoxyethanol hoac polyethylene glycol
tert-octylphenyl ether), duoc st dung rong rai nhu mot
chat tay rira trong sinh hoc té bao va phan tir. N6 gitp lam
tang tinh thAm ctia mang té bao va mang nhan.

Mau c¢6n trang dugc bao quan trong ethanol nhidu nam la
diéu rat phd bién. Tuy nhién, bao quan lau trong ethanol
khong ti wu, khién céc chan dbt tré nén khé xt 1y khi
quan sat hién vi. Hop nhua chtra mau c6 thé xudng cép,
dan dén bay hoi ethanol. Trong ca hai trudng hop (tiép xtic
lau véi ethanol hodc mau bi kho), viéc chuén bi tiéu ban
gdp nhiéu khé khan.

Niam 2008, Jonque cong bd mot ghi chu vé tai hydrat hoa
nhén bang chit lam u6t Agepon (dung cho phim anh).
Diéu nay goi ¥ str dung cac chat lam u6t khong phai la
chét tiy rira manh.

Quy trinh sir dung Triton X100 0,5%:

- Tam mAu kho bang ethanol tuyét di.

- Thém dung dich Triton X100 0,5% du dé ngap
hoan toan mau.

- Dé yén khoang 5 phut hodc hon, dén khi cac chan
dbt tach roi hoan toan trong dung dich.

- Loai b6 dung dich Triton X100 va thay bang dung
dich KOH.

- Tiép tuc quy trinh nhu dd mo ta & trén.
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Phu luc 4: Quy trinh gin Euparal® hoic Canada Balsam
tirng bwérc

1.

Mau phai duoc khir nuée hoan toan (xudt hién
duc hodc trang stra 1a dau hi¢u khir nuée chua
du).

2. Khir nuée bang diy ndong do ethanol ting dan.

3. (6 thé chuyén mau tir ethanol 99% hodc tuyét doi
sang chat 1am trong.

Quy trinh

1. Cho rudi cat truong thanh trong ethanol 70%.

2. Loai b6 ethanol, thay bang KOH 10%. D4y lam
kinh 1én mau.

3. Lam nhiin (macerate) dén khi con tring trd nén
trong sudt.

4. Loai bo KOH.

5. Phii mau bang nudc cét, cho 30-45 phut.

6. Loai bo nudc va rua lai béng nudc cét trong 30
phut (th0’1 gian phu thudc s6 lugng mau cang
nhiéu mau xu ly cung lac, thoi gian can cang dai;
xur 1y riéng 1é ¢6 thé rat ngan).

7. Loai bo nudc.

8.  Thém dung dich Marc-André (co thé nhudém a xit
fuchsin) va cho 24 gio.

9. Loaibo dung dich Marc-André.

10. Phu nudc cat, chd 30-45 phut.

11.

12.
13.

14.

15.
16.

17.

18.

Loai b6 nudc va rira lai bang nude cit trong 30
phut.

Loai bo nudc.

Thém ethanol 70% va tién hanh phiu tich:

a. Vi dau va bung, nhe nhang tach khoi nguc.

b. Véi nguc, tach canh bang cach giit nguc bang
moét kim md va kéo phan gbe phu bo biang kim
khac. C6 thé phau tich doc (sagittal), chia nguc
thanh hai ntra trai — phai tuy muc dich quan sat.
Khir nude dan qua day ethanol 50% — 80% — 95%
— dén tuyét doi.

Rira hai 1in bang ethanol 100%, mdi 1dn 10 phut.
Loai bo ethanol va ngdm trong dau dinh huong 15
phut ¢ nhiét 46 phong.

Chuyén mau tir dau dinh huong sang mot giot
Euparal® hodc Canada Balsam trén lam kinh
sach.

Sap xép theo yéu cau: dau nguc va bung c6 thé
phau tich dudi kinh 501 ndi bang kim manh hodc
nhip. Pau phai dugc gan & tu thé bung—lung
(ventro-dorsal), ttrc 14 156 chim (0cc1p1tal foramen)
hudng 1én trén dé c6 thé quan sat truc tiép
cibarium qua do.

Viéc phiu tich duoc thyc hién ngay trong moi truong gin.

19.
20.

21.

Dé mau dén khi bé mit tré nén dinh.

Lam w6t lamen sach bﬁng ethanol tuyét déi. bat
lamen nghiéng lén giot Canada Balsam.

Béo quan lam kinh trong hop khé chuyén dung.



