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VALIDATION OF KLEBSIELLA OXYTOCA TEST
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Abstract: Process validation is one of the important steps to assess the suitability and confirm the
validity of the method, to ensure the reliability of the test results. Klebsiella oxytoca is a Gram-
negative bacteria that causes opportunistic disease in humans and rodents, often found in the
digestive tract and can grow well in culture media. This study was conducted to validate the
process of identifying Klebsiella oxytoca in ICR white mice by culturing on DHL, MacConkey,
SIM, blood agar, Ure indole medium, Oxydase test and identifying with the bacterial identification
machine BD Phoenix. The study used the experimental descriptive method in the laboratory. The
process of identifying Klebsiella oxytoca was optimized based on the testing process of the
Laboratory Animal Center of Mahidol University, Thailand, which is AAALAC certified.
Therefore, the evaluation was conducted in part with two criteria: Specificity and strength.
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THAM PINH QUY TRINH KIEM TRA KLEBSIELLA OXYTOCA TREN CHUOQT

NHAT TRANG BANG PHUONG PHAP NUOI CAY
Hoang Trung Hung*, Nguyén Chi Hiéu, Tran Thi Hong, Quach Thu Thao, Min Thi Thanh,
Tran Thi Hwong Thom, Nguyén Ping Khué
Vién Kiém dinh Quéc gia Vic xin va Sinh phdm y té, B Y té

Nhén ngay 10 thang 10 nam 2024
Chdp nhdn ding ngay 09 thang 12 ndm 2024

Tém tit: Tham dinh quy trinh 12 mét trong nhimg budc quan trong dé danh gia su phl hop ciing
nhu x4c nhan gié tri sir dung ciia phuong phap, nham dam bao d6 tin cay cho két qua thir nghiém.
Klebsiella oxytoca la vi khuan Gram am gay bénh co hoi trén ngudi va dong vat gam nham, thuong
duoc phat hién trong duong tiéu hda va co thé phat trién tét trén cac moi truong nudi cdy. Nghién
ctru nay duoc tién hanh nham xac nhan quy trinh nhan dién tac nhan Klebsiella oxytoca trén chuot
nhét trang ICR bang phuwong phap nudi cy trén cac mdi truong thach DHL, MacConkey, SIM,
thach mau, méi truong Ure indol medium, thir phan ing Oxydase va dinh danh bang may dinh
danh vi khuan BD Phoenix (ma quan ly NICVB — BS01-TN). Nghién ciru sir dung phuwong phép
mo ta thuc nghi€ém trong phong thi nghiém. Quy trinh nhéan dién tac nhan Klebsiella oxytoca da
duogc t6i wu hoa dua trén quy trinh xét nghiém cua Trung tam dong vat thi nghiém thudc truong
dai hoc Mahidol, Thai Lan dat ching nhan AAALAC. Vi vay, tham dinh dugc tién hanh mot phan
gom hai tiéu chi: Do dic hiéu va do manh.

Tir khéa: Klebsiella oxytoca, nudi cdy, dong vt gdm nham

1. Pt van dé

Su xudt hién cta cac tic nhan giy
bénh trong cac co s¢ chan nudi hoac dong vat
thi nghiém lam ndi bat nhu cau giam sat stc
khoe dong vat vi né anh huong truc tiép dén
phuc loi dong vat, tinh 6n dinh cta thi nghiém
va cac du an nghién ctu khoa hoc. Viéc st
dung dong vat c6 dic diém sinh hoc da biét 1a
rit quan trong dé dam bao gia tri cua cac két
qua thi nghiém [1]. Mot sb nhém vi sinh vat
gdy nhidm tring & loai gam nhim va tho

nhung khong c6 cac dau hi¢u lam sang rd

rang. Do do, viéc chan doan bénh qua cac
triéu ching 1am sang 1a rat han ché. Cac
truong hop nhiém trung trén dong vat thi
nghiém c6 thé lam sai 1éch két qua khoa hoc,
lam tang su thay ddi vé mat sinh hoc va két
qua thir nghiém va lam gia tang viéc su dung
dong vat. Su nhiém vi sinh vat trén cac vat
lidu sinh hoc nhu khéi u, dong té bao va huyét
thanh hodc phéi va giao tir ¢ thé xay ra do
nhiém tring tiém an & dong vat. Mot s6 bénh
nhiém tring & dong vat thi nghiém ciing c6

thé 1ay nhidm cho ngudi (bénh truyén tir dong
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vat sang nguoi). Vi nhiing 1y do trén, lién
doan cac hiép hoi dong vat thi nghiém Chau
Au (FELASA) khuyén céo can thiét xay dung
mot chuong trinh gidm sat strc khde dong vat
thi nghiém nhu mot phan tich hop cia bat ky
hé théng dam bao chit luong nao [2].

Klebsiella oxytoca 1a mot loai truc
khudn Gram am gdy bénh co hoi, thudng
dugc phat hién trong duong rudt. Khi co thé
vat chil bi suy giam mién dich, Klebsiella
oxytoca c6 thé gy viém phdi sinh mi ning,
nhiém tring huyét, viém duong tiét niéu &
ngudi va dong vat gim nham vai ty 18 tir vong
cao néu khong dugc diéu tri [3]. Do viéc cach
ly, loai bo nhiéu tac nhan gy bénh chinh
trong cac dan dong vat thi nghiém trong
nhiing thap ky qua, tinh trang nhiém vi sinh
cua dong vat dugc st dung trong nghién ctru
da duoc cai thién dang ké. Tuy nhién, bang
cach nudi duy tri dong vat trong diéu kién vé
sinh tt (khong c6 tac nhan gy bénh cu thé)
khién cac tic nhan gay bénh co hoi ngdy cang
tré nén quan trong nhu cac tac nhan gay ra
bénh 1am sang va ton thuong bénh 1y & dong
vat thi nghiém [3].

Klebsiella oxytoca dong vai tro quan
trong can giam sat dinh ky dé dam bao stic
khoe dan dong vat trudc khi ghép sinh san
hodc dua vao tht nghiém [2]. Hién nay, c6 3
phuong phap phd bién dé nhan dién cac tac
nhan vi sinh vat gdm: Phuong phap nudi cay,
phuong phap mién dich va phuong phap sinh
hoc phan tir. Tuy timg diéu kién cu thé cua

mbi don vi c¢6 thé lua chon phuong phép nhan

dién thich hop. Tai phong xét nghiém cuia

khoa Pong vat Thuc nghiém, Vién Kiém

dinh Quéc gia Véc xin va Sinh pham y té

(NICVB) sir dung phuong phap nudi cdy,

phan 1ap va dinh danh bang may dinh danh vi

khuan BD phoenix dwa trén quy trinh xét

nghiém ctua Trung tdm dong vat thi nghiém

thudc truong dai hoc Mahidol, Thai Lan dat

ching nhan AAALAC. Tir d6, chung t6i tién

hanh thdm dinh mot phan véi muc dich xac

nhén quy trinh nhin di¢n tac nhan vi khuén

phu hop st dung tai NICVB v6i hai tiéu chi:

Do dac hiéu va do manh.

2. Phuwong phap nghién ciru

2.1. Déi twong nghién ciru

- Dbi twong nghién ctru: Quy trinh kiém tra
Klebsiella oxytoca trén chudt nhét tring
bang phwong phép nudi céy.

2.2. Dia diém va thoi gian nghién ciru

- Piadiém nghién ctru: Khoa Bong vat Thuc

nghiém, Vién Kiém dinh Qudc gia Vic xin va

Sinh pham y té.

- Thoi gian nghién cou: Tu thang 3 nam
2022 dén thang 12 nam 2022

2.3. Nguyén vit liéu, thiét bi sir dung trong
nghién ciru

2.3.1. Mdu thir

- Chudt nhat ICR 3-4 tun tudi, khée manh,
duoc giam sat stc khoe dinh ky theo danh
muc khuyén cao cua FELASA, khong
nhiém tac nhan Klebsiella oxytoca.

2.3.2. Mdu chudn

- Chung chung duong Klebsiella oxytoca

ATCC 49131



- Chung chirng am Pseudomonas aeruginosa
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ATCC 9027

Nudc mudi sinh 1y pha tiém IVAC

2.3.3. Thiét bi, dung cu, hoa chat

Thiét bi: T an toan sinh hoc cdp 2 (ma
quan ly: LH27-TN); Kinh hién vi (ma
quan 1y: MS17-TN); Tt 4m (mé quan 1y:
IC33-TN) ; Tt bao quan mau (mi quan ly:
CI26-TN); May dinh danh vi khuan BD
Phoenix (md@ quan ly: BSOI-TN);
micropipet cac loai da dugc hiéu chuén,
bao dudng hang nim theo tiéu chudn
ISO/IEC 17025.

Mbi truong, hoa chat: Thach DHL, thach
mau, thach MacConkey, thach SIM, moi
treong Ure indol medium, dung dich TSB,

bo nhudém Gram.

2.4. Phwong phap nghién ciru

Phuong phap nghién ctru mo ta thyc nghiém

trong phong thi nghiém.

2.5. Ngi dung nghién ciru

2.5.1. Tém tat quy trinh nghién civu
a/ Chuén bj

Chuan bi phong xét nghiém, moi truong,
dung cu va dong vat cho quy trinh tham

dinh.

b/ Nubi cdy ting sinh

CAy mau thtr, chimg 4m va ching duong
trén moi trudng nudi cay:

- MAu thir: Phan ldy tryc tiép tir manh
trang chudt ngay sau khi mo kham tron véi
chung Klebsiella oxytoca duoc phét mot

luong nhéd 1én bé mat thach DHL, dung

que cdy 1 1an tron déu sau do ria ciy céac
duong co so.

- Chtng am: D6i v6i nuwée mudi sinh 1y,
dung que cay mot 1an chdm vao nuéc mudi
sinh 1y roi cy 1én méi truong DHL, thach

SIM, Ure

medium; D6i véi ching Pseudomonas

méau, MacConkey, indole
aeruginosa ATCC 9027, ding que ciy
mot 1an 1ay mot vong dung dich vi khuan
d3 pha loang dén ndng d6 10? CFU/ml ria
cdy trén moi truong thach DHL.

- Chung duong: Stur dung chung Klebsiella
oxytoca, dung que cdy mot lan ldy mot
vong dung dich vi khuan di pha lodng dén
noéng d6 10> CFU/ml ria cdy trén moi
truong thach DHL.

+ U trong ta 4m 37°C; theo dbi sau 18- 24
gio;

+ Nhudom Gram: vi khuan bit mau Gram
am, hinh que, manh, thang hoic hoi cong,
hai dau tron.

¢/ Céy thuin vao mdi truomg thach mau

Néu tinh chat moc trén méi truong DHL
va két qua nhudom Gram dac trung, tién
hanh cdy thuan vi khuan trén thach méu;
dat trong ti am 37°C. U va theo ddi sau
18-24 gio.

d/ Nudi ciy phan lap

- Mau thir: Chon nhitng khuan lac ¢6 hinh
thai va mau sic dic trung trén thach mau
(khuan lac nhay, mau tring xam, khong
lam tan huyét kich thudc khoang 2mm),
trye khuan Gram (-); tién hanh cdy chuyén

trén moi truong MacConkey, SIM, Urea
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indole medium sau d6 dit trong ti 4m
37°C, thtr phan tng oxydase (-). U va theo
doi sau 18-24 gio.

- Ching am: Cay chung Pseudomonas
aeruginosa, tién hanh thao tic nhu miu
thur. Chon nhiing khuén lac c6 hinh thai va
mau sic dic trung trén thach mau (khuin
lac dang R, mau xdm xanh nhat, kich
thudc 3-4mm, tan huyét dang f), truc
khuidn Gram am; phan (mg oxydase (+),
tién hanh cdy chuyén trén méi truong
MacConkey, SIM, Urea indol medium sau
d6 dat trong ti 4m 37°C. U va theo ddi sau
18-24 gio.

- Chung duong: Chung vi khuan Klebsiella
oxytoca, chon nhitng khuan lac c¢6 hinh
thai va mau sic dic trung trén thach mau
(khuan lac nhay, mau trang xam, khong
lam tan huyét kich thudc khoang 2mm),
tryc khuan Gram (-); tién hanh cay chuyén
trén moi truong MacConkey, SIM, Urea
indol medium sau do6 dat trong ti 4m 37°C,
thir phan tng oxydase (-). U va theo doi
sau 18-24 gio.

e/ Pinh danh vi sinh vit dé khang dinh

- Tim nhiing khuan lac ¢6 hinh thai va mau
sic ddc trung trén moi truong MacConkey
(khuan lac dang S, mau hong) dé tién hanh
dinh danh bang may dinh danh vi sinh vat
BD Phoenix.

- Chimg 4m: nudc mudi sinh 1y;
Pseudomonas aeruginosa.

- Chtmng duong: Chung vi khuan Klebsiella

oxytoca.

f/ Panh gia két qua

- Mau thir cua dong vat kiém tra duong tinh
dbi voi Klebsiella oxytoca c6 déu hiéu
phat trién cua Klebsiella oxytoca voi cac
khuan lac ddc trung trén cac moi trudng
nuoi céy: Xuét hién khuan lac tron, 161,
tron, nhin, mau hong phan, kich thudc 2-
3mm trén thach DHL; Khuéan lac nhéy,
mau tring xam, khong 1am tan huyét kich
thudce khoang 2mm trén thach mau; Khuén
lac ¢6 mau hé)ng trén thach MacConkey;
Vi khuan di dong trong 6ng thach SIM;
Phan tng duong tinh cho vong mau do
trén moi truong Urea indole medium;
Phan rng am tinh véi phan Gng oxydase;
Nhudm Gram vi khuan bat mau Gram am,
hinh déng tryc khuan; Pinh danh bang
may dinh danh BD phoenix cho két qua 14
Klebsiella oxytoca.

2.5.2. Thiét ké nghién ciru
Phuong phap ti€u chuan, thadm dinh mdt

phﬁn, cac tiéu chi thim dinh: D6 dac hiéu,
do manh.

a. D¢ dac hiéu

B6 tri thi nghi¢m:

- Thir nghiém tham dinh dugc dénh gia trén
mau thir 14y tir 10 chudt nhit tring 3 - 4 tuan
tu6i khoe manh, duoc giam sat sirc khoe dinh
ky, ddm bao khong nhiém tac nhan Klebsiella
oxytoca, thuc hién song song véi mau ching
duong la chung Klebsiella oxytoca ma ching
49131 va mau ching 4m 1a mau chi ciy nuéc
mubi sinh 1y va ching Pseudomonas

aeruginosa ma chung ATCC 9027.
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Tiéu chuén chip thuin:

- Chimg am dat yéu cau:

+ Pia thach cdy P.aeruginosa c6 khuén lac
moc khéc biét voi ching duong. Trén DHL
khuén lac mau nhot nhat, kich thudc 2-3mm:;
trén thach mau khuén lac mau tre‘ing, tan mau
f; trén thach SIM co6 du hiéu di dong, khong
c6 phan Ung vdéi moéi truong Ure indole
medium.

+ Pia thach cdy nudc mudi sinh 1y: Khong c6
dau hiéu phat trién ciia bat ky vi khuan nao
trén moi trudng duoc nudi cay.

- Chung duong dat yéu cau:

+ Trén moi truong dac hiéu
e DHL: Sau 18-24h quan sat trén thach

dé tim khuan lac dic trung: khuan lac
K.oxytoca dic trung c6 mau hong phan,
nhay, kich thudc 2-3mm.

e BA: Sau 18-24h, Trén thach mau:
Khuan lac nhay, mau trang xam, khong
lam tan huyét kich thudc khoang 2mm.

e MacConkey: khuan lac K.oxytoca c6
mau hong.

e Thach SIM: dac tinh di dong.

e Ure indole medium: C6 vong phan ing
mau do.

+ Két qua dinh danh bang may dinh danh vi
sinh vat BD Phoenix 1a vi khuan
Klebsiella oxytoca

- Mau thu dat tiéu chuan: Phat hién khuén
lac twong tng véi K.oxytoca & tat ca cac
lan thir nghiém

+ Trén moi truong dac hiéu
e DHL: Sau 18-24h quan sat trén thach

dé tim khuén lac dic trung: khuén lac
K.oxytoca dic trung c6 mau hong phan,
nhay, kich thudc 2-3mm.

e BA: Sau 18-24h, Trén thach mau:
Khuén lac nhiy, mau tring xam,
khong lam tan huyét kich thudc
khoang 2mm.

e MacConkey: khuan lac K.oxytoca c6
mau hong.

e Thach SIM: dic tinh di dong.

e Ure indole medium: C6 vong phan
ung mau do.

+ Két qua dinh danh bang may dinh danh
vi sinh vat BD Phoenix la vi khuan
Klebsiella oxytoca

b. D6 manh

B tri thi nghiém:

- 02 nhém thyc hién trén mau bénh phém Vo1
mau ching dwong 1a chiing K.oxytoca va mau
ching am 13 nuwéc mudi sinh 1y va ching
P.aeruginosa. Thir nghiém l3p lai 6 1an trong
cac ngay khac nhau, khac loat hoa chat.

Tiéu chuin chip thuin:

- Két qua thuc hién tai 6 1an trong dong giita
2 nhém lam viéc trong tat ca cac lan xét
nghiém, chting duong, ching 4m déu dinh
danh duoc 1a vi khuan Klebsiella oxytoca va
ching am 13 vi khudn Pseudomonas
aeruginosa.

2.6. Phwong phdp phan tich so liéu

Phan tich thong ké xir 1y s6 liéu bang phan
mém Microsoft Excel.

3. Két qua

3.1. D¢ dac hiéu
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Bing 1. Két qua tiéu chi d dic hiéu

LAn thye hién MAiu Chirng 4m Chirng dwong
1 Duong tinh 100% Am tinh Duong tinh
2 Duong tinh 100% Am tinh Duong tinh
3 Duong tinh 100% Am tinh Duong tinh
4 Duong tinh 100% Am tinh Duong tinh
S Duong tinh 100% Am tinh Duong tinh
6 Duong tinh 100% Am tinh Duong tinh

Tir bang trén cho thiy tat ca mau thir, & ca 6 lan thuc hién khac nhau déu duong tinh véi vi

khuan K.oxytoca. T4t ca cac méi truong nudi cay chung K.oxytoca déu phat trién khuén lac dic

trung, chung P.aeruginosa phét trién tbt trén moi truedng thach mau, DHL, MacConkey, SIM,

trong khi tit ca méi truong chitng am cdy nudc mudi sinh 1y déu khong co sy phét trién cua vi

sinh vat. Tir @6 cho thay cac mau thir va ddi chung déu dat yéu cau cua thir nghiém.

<

Hinh 1. Mau thir trén mdi truong DHL.
Khuén lac dic trung dang S, c6 mau hong
phan, nhay, kich thwéc 2-3mm.

Hinh 2. P.aeruginosa trén méi trueong DHL.
Khuan lac dic trung dang R, cO mau nhgt
nhat, nhay, kich thwéec 2-3mm.
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Hinh 3. K.oxytoca trén méi trwong BAB.
Khuan lac nhay, mau trang xam, khéng lam
tan huyét, kich thuwéc khoiang 2mm.

Hinh 4. P.aeruginosa trén méi truong BAB.
Khuan lac mau trang, lam tan huyet p, kich
thude 3-4mm.

Hinh 5. K.oxytoca trén méi truong
MacConkey. Khuan lac ¢c6 mau hong phan

Hinh 6. P.aeruginosa trén moi truong
MacConkey. Khuan lac dic trung dang R,
mau nhgt nhat

Hinh 7. Tir trai qua phai: Ching Am cdy P.aeruginosa, chirng 4m ciy nwéc muoi sinh ly
khong lam doi mau méi trwong Ure - indol, chirng dwong nudi cay vi khuan K.oxytoca doi
mau moi truong Ure indole medium sang mau hong
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Hinh 8. Twr trai qua phal Chimg dwong ciy K. oxytoca di dong trong mdi truong thach SIM,
chu’ng am cAy nwéc mudi sinh 1y khong c6 sw phat trién caa vi khuan, chirng Am nuéi cay vi
khuén P.aeruginosa tao thanh mang trén bé mit méi tru’o’ng, vi khuén di dong, phat trién lan
ra ngoai dwong cay

Hinh 9. Chitng Am cAy nwéc mudi sinh 1y dat tiéu chuan, khong phat hién sy phat trién cia vi
sinh vat trong qua trinh thir nghiém

Hinh 10. Phan tng oxydase: K.oxytoca 4m tinh khong lam d6i mau thudc thir, P.aeruginosa
dwong tinh lam doi mau thuéc thir sang mau xanh
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Hinh 11. Hinh 4nh nhuém Gram vi khuin K. Hinh 12.' Hinh anh nhu(.)xm (j;ram V! kh,u an
: P.aeruginosa. Trwc khuan hinh que méanh,

oxytoca. Trwe khuan hinh que gay, bat mau b&t mau Gram 4m nhat

Gram am

Bao cao xét nghiém

10/06/2022 13:58
2.20.0.0/ V6,81A (x-US)

Ma bonh phim 0806k.oxytoca Bat ddu xét nghlgm 09/06/2022 09:49
Sé phan 1ap 1 Két thic xét nghiém 09/06/2022 23:26
M3 trinh ty panel 500270491735 Vit 1/C06.

Loal panel NMIC/ID-504 O kbt luan Khong

Tinh trang HOAN THANH

Két qua BD cudi cang Kilebsiella oxytoca Mat ao cly

(Céc) ma thibt bj Gla trj A9 tin cdy
Kiebsiella oxytoca 99%

Thucté

- A_GLPRB

= A_LARGH

+ A_LPHET
A_LTRY
C_ADO
C_OMNT
Cc_Px8
N_LGGH
P_BPHO
R_DEX
R_DGUA
R_DSUC
R_LRHA
R_NGA
S_URE

i+ B T <ie B <E N

Hinh 13. Két qua dinh danh vi khuin Klebsiella oxytoca bang may dinh danh vi sinh vat BD
Phoenix M50

3.2. DY manh

Thir nghiém tham dinh quy trinh kiém tra Klebsiella oxytoca trén 10 chudt nhét tring 3 - 4 tuan
tudi khoe manh, duge giam sat stc khoe dinh ky, ddm bao khong nhiém tac nhan Klebsiella
oxytoca duoc thuc hién 6 1an vao 6 thoi diém khac nhau, trong cing diéu kién va thuc hién song
song gitra hai nhom. Két qua cua tiéu chi do dic hiéu dugc tong hop tai bang 2.

Bang 2. Két qua tiéu chi d manh

fan thye Nhom 1 Nhom 2 Chitng 4m | Chirng dwong
Duong tinh 100% Duong tinh 100% A ,
1 (10/10) (10/10) Am tinh Duong tinh

10
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Du’on(gi 81/1118)1 00% Duon(%- 8/1118)1 00% Am tinh Duong tinh
Du’on(gi 81/1118)1 00% Duon(%- 8/1118)1 00% Am tinh Duong tinh
Du’on(gi 81/1118)1 00% Duon(%- 8/1118)1 00% Am tinh Duong tinh
Du’on(gi 81/1118)1 00% Duon(%- 8/1118)1 00% Am tinh Duong tinh
Du’on(gi 81/1118)1 00% Duon(%- 8/1118)1 00% Am tinh Duong tinh

lam thAm dinh khac nhau.

s
-~

- Tur bang trén cho thdy khong cé sy khac biét gitta cac nhom thuc hién & tit ca 6 1an tién hanh

Hinh 14. Mau thir nhém 1 trén méi truong
DHL. Khuan lac dic trung dang S, c6 mau
hong phan, nhay, kich thudc 2-3mm.

Hinh 15. Mau thit nhém 2 trén méi truwong
DHL. Khuan lac dic trung dang S, cO mau
hong phan, nhay, kich thwéc 2-3mm.

Hinh 16. Chimg dwong trén mdi truong
MacConkey dwge nudi cay béi nhom 1

Hinh 17. Chimg dwong trén médi trudng
MacConkey dwgc nudi cay béi nhom 2
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4. Ban luian
- Khi tién hanh nudi cdy mau thi, ching
duong va ching am cho thiy khuan lac cua
Klebsiella oxytoca moc dac trung trén cac
moi truong dugc sir dung trong quy trinh va
khac biét so vai chitng &m & tat ca cac lan tha
nghiém. Tir d6 co thé thay quy trinh kiém tra
Klebsiella oxytoca trén chudt nht trang bang
phuong phap nuéi cdy dam bao duoc tinh dac
hiéu va chinh xac khi thuc hién giam sat tai
NICVB. So véi quy trinh tiéu chuan cua
Trung tam dong vat thi nghiém thudc truong
dai hoc Mahidol, Thai Lan da dat chitng nhan
AAALAC, quy trinh tai NICVB da duoc cai
tién budc dinh danh vi sinh vat tir dung thanh
dinh danh AP120 gom 20 phan @ng sinh hoa,
doc két qua bang mat thuong sang dinh danh
bang may dinh danh BD phoenix sir dung
thanh dinh danh gom 51 phan tng va doc két
qua tu dong dua trén ky thuat do quang. Tur
d6 cho thay két qua dinh danh c6 d6 chinh
X&c va tin cay cao hon, ddng thoi gilp giam
thoi gian va thao tac khi thyuc hién.
5. Két luin

Quy trinh kiém tra Klebsiella oxytoca
trén chudt nhat tring bang phuong phap nudi
cay da duoc tham dinh voi hai tiéu chi: Do
dac hiéu va do0 manh.
Tai liéu tham khao
[1] William R. Shek and Diane J. Gaertner
(2020). Microbiological Quality Control for
Laboratory Rodents and Lagomorphs,
Chapter 10.

[2] M Ma"hler (Convenor) (2014). FELASA
recommendations for the health monitoring
of mouse, rat, hamster, guinea pig and rabbit
colonies in breeding and experimental units.
[3] Andre Bleich (2008). Klebsiella oxytoca:
opportunistic infections in  laboratory
rodents, Laboratory Animals, 42, 369-375.



