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Tom tat

D3t van dé: Ky thuat nhudm von Kossa 1a mot phwong phap quan trong trong gidi phau bénh va mé phdi
hoc nham phat hién su hién dién cla canxi trong cdc mé co thé. K thuat nay hd trg chan dodn mot s& bénh
ly, trong d6 cé Malakoplakia - mét thé bénh viém hiém gip cé thé nham 1an véi cac bénh ly khéc. Viéc chuan
hod quy trinh nhuém von Kossa gitp ich cho thyc hanh.

Muc tiéu: Chuan hod quy trinh nhudém von Kossa

Dai twgng va phuong phap nghién clru: Thue nghiém mo ta trén ca bénh chin doan xac dinh Malakoplakia,
mau mé duoc cat mdng & cac do day 13 3, 4, 5 va 6 um vdi thoi gian G bac nitrate 5% [an lwot & cac mdc 15, 30,
45 va 60 phut. M6i thi nghiém I3p lai 3 [an va danh gid hiéu qua qua su biéu hién thé Michaelis-Gutmann (M-G).

Két qua: Phuong phép nhudm lam ndi bat thé M-G dang “hinh bia” mau den. K&t qua phu thudc vao do
day lat cdt va thoi gian U bac nitrate 5%. Thoi gian ngén 15 phut, hau hét cdc mau bat mau nau nhat dén nau
den, chua dat do twong phan can thiét. Vi méc 30 - 45 phut, thé M-G trén It cdt 4 um va 5 um cé dang hinh
bia d&c trwng va mau den déng nhat. Thoi gian U 60 phit tat cd mau déu bat mau den dam, nhung lai gay
hién twong qua nhudm trén cac lIat mong, lam che 1ap hinh thai.

K&t luan: Chuan héa quy trinh khuyé&n cdo lat cdt moéng 4 um va thdi gian U bac nitrate 5% khodng 45 phut
cho biéu hién t&t nhat.

Ttr khéa: von Kossa; Malakoplakia; thé Michaelis-Gutmann.
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Abstract

Background: The von Kossa staining technique is an important method in pathology and histology, used to
detect the presence of calcium in body tissues. This technique supports the diagnosis of several pathological
conditions, including Malakoplakia - a rare inflammatory disease that may be confused with other conditions.
Standardizing the von Kossa staining protocol is therefore beneficial for practical application.

Objective: To standardize an effective von Kossa staining protocol.

Materials and methods: This is a descriptive experimental study performed on the confirmed case of
Malakoplakia. Tissue samples were sectioned at thicknesses of 3, 4, 5, and 6 um, with incubation in 5% silver
nitrate for 15, 30, 45, and 60 minutes, respectively. Each experiment was repeated three times and staining
effectiveness was evaluated based on the demonstration of Michaelis-Gutmann bodies.

Results: The staining method highlighted Michaelis-Gutmann bodies as black “target-like” structures. The
results depended on both section thickness and incubation time in 5% silver nitrate. With a short incubation
time of 15 minutes, most samples showed light brown to dark brown staining and did not achieve the required
contrast. At 30 - 45 minutes, the M-G bodies in 4 um and 5 um sections showed the characteristic target-like
appearance with uniform black staining. After 60 minutes of incubation, all sections stained intensely black;
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however, overstaining occurred in thinner sections, obscuring morphological details.

Conclusion: The standardized protocol recommends a section thickness of 4 um and incubation in 5%
silver nitrate for approximately 45 minutes to achieve the best staining results.

Keywords: von Kossa; malakoplakia; Michaelis-Gutmann bodies.

1. DAT VAN DE

Ky thuat nhuém von Kossa dugc Julius von Kossa
phat trién vdi muc dich phat hién cic khoang chat
lang dong trong m6 déng vat, ki thudt nay nhanh
chéng duwoc diéu chinh va cai tién d3 trd thanh
phuwong phéap tiéu chuidn dé nhuém xuwong va céc
mo khoang hoa khac nhau. Phan &rng von Kossa cé
hai budc, trong do budc dau tién la phan ng cla
cac cation bac véi cac thanh phan bén trong cac lang
dong canxi. Bwdc thir hai lién quan dén viéc khir bac
lién két thanh bac kim loai c6 mau den [1]. Ky thuét
st dung dung dich bac nitrate vao cac phan mé dudi
anh sang trong thdi gian nhat dinh dé phat hién
thanh phan canxi trong mé. Theo mot sé khuyén céo,
manh mé duoc cat lat mong 4 - 6 um U trong dung
dich bac nitrate 1 - 5% dudi anh sang mat trdi hoac
den trong thai gian 10 - 60 phut [1, 2, 3, 4]. T&r day,
& moi diéu kién 14t cat day/mong khac nhau va thoi
gian ti€p xuc vdi dung dich dwéi anh sang khac nhau
c6 thé dan dén hiéu qua nhudm mau khoéng dong
nhat.

Lién quan dén bénh Malakoplakia, dugc mé ta
[an dau b&i Michaelis-Gutmann, biét dén |a bénh do
khiém khuyét trong kha nang diét khuan cla dai thuc
bao. Bénh anh hudng dén hau hét co quan, trong
do da phan la hé tiét niéu [5]. Mé hoc dac trung cla
bénh 1a sy hién dién cha 2 thanh phan chinh, t& bao
von Hansemann va thé Michaelis-Gutmann - thé vui
c6 kich thudc 5 - 15 um trong bao twong cé hinh
tron, cdu trdc dang I&p, déng tdm dang “hinh bia”, va
bazo, duoc cho 1a sy dai dién clia sy tich tu cac thé
thuc bao, lang dong mudi canxi va sat [5,6]. Cau tric
dac trwng nay cé thé dwoc lam ndi bat théng qua cac
phép nhuém nhu von Kossa, Prussian blue, PAS [6].
Théng qua d6, ddi véi cac truong hop kho phén biét
V@i cac bénh Iy khac nhuv ung thu biéu mé niéu mac
thé gibng tuong bao, melanoma, lymphoma, mét
s6 ung thu biéu mé... [7, 8] cb thé dung cac phép
nhudm trén dé xac dinh bénh.

Hién nay tai Viét Nam chwa cé quy trinh chuan vé
phuong phdp nhuém von Kossa cling nhw bao cdo
hiéu qua trén chan doan bénh Malakoplakia. Do viy
chuing t6i thue hién nghién ctru nay nham chuan hod
quy trinh kj thuat nhudm von Kossa dé (&ng dung
trong thuc hanh giai phau bénh.

2. DOI TUQNG VA PHUO'NG PHAP NGHIEN CU'U

2.1. P4i twong nghién ctru

Ca bénh dugc chan doan xic dinh mac
Malakoplakia.

2.2. Phuong phap nghién ciru

2.2.1. Thiét ké nghién ciru

Thuc nghiém mo t3, 1 block mé dai dién va 13p lai
ky thuat 3 lan.

2.2.2. Phwong phdp thuc hién [1, 2, 3, 4]

Mau md: md duoc cd dinh bang formalin dém
trung tinh 10%, cat moéng & cac do day 3, 4, 5, 6 um.

Chuan bj thuéc nhudém:

5% Silver Nitrate (1.01512)

Silver nitrate 25 g

Nuwdc cat 500 ml

5% Sodium Thiosulfate (1.06516)

Sodium thiosulfate 5 g

Nuwdc cdt 100 ml

0,1% Nuclear Fast Red (C.l. 60760)

Nuclear fastred 0,5 g

Aluminum sulfate 25 g

Nuwdc cat 500 ml

Dung dich sau khi pha s& duoc luvu trit trong lo
dung hda chat va bdo quan & diéu kién phong thi
nghiém binh thuwdng. Dung dich én dinh trong
khoang 1 nim. Dung dich s& duoc loc bd cén lang
trudce khi tién hanh s dung.

Cac budc tién hanh:

Budc 1: Clear Rite 3 5 phut.

Budc 2: Clear Rite 3 5 phut.

Budc 3: Clear Rite 3 5 phut.

Budc 4: Clear Rite 3 5 phut.

Budc 5: Ethanol 99,5 d6 1 phut.

Budc 6: Ethanol 96 do 1 phut.

Budc 7: Ethanol 90 do 1 phut.

Budc 8: Nwdc 1 phut.

Buwdc 9: Thdm rdo nwdc, 0 & dung dich bac Nitrate
5% dudi bong den 60W (dén cach mat lame 5 cm)
trong th&i gian 15, 30, 45 va 60 phut.

Budc 10: Rira lai bang nudc cat.

Budc 11: U véi dung dich sodium thiosulfate 5%
trong 5 phut.

Bwdc 12: Rira ki bing nwéc cat.

Budc 13: U vdi dung dich nuclear fast red 0,1%
trong 5 phut.
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Budc 14: Rira lai bang nudc may

Budc 15: DE kho. Dén lamelle.

Cac mau sau khi nhudém th& nghiém 3 [an s&
duwoc danh gia chat lwong bai bac si giai phau bénh.

Két qua:

Mudi canxi: den (den hoan toan, dong nhat dudi
vat kinh 20 x hoac 40 x)

Nhan: do

Bao twong: hong

2.3. Xtr ly s6 liéu

Cac mau nhudm duoc danh gia va mo ta bai bac
st giai phau bénh.

2.4. DPao dirc nghién ctru

Nghién clru d3 dwoc thdng qua Hoi déng Pao

duc trong nghién clru Y sinh hoc Dai hoc Y Duwoc
Thanh phd H6 Chi Minh, s6 4797/HDDD - DHYD ngay
24/11/2025.

3. KET QUA

Suw khac biét gita cac mau thir quy trinh nhudém

Ky thuadt nhuém von Kossa lam néi bat thé
Michaelis-Gutmann (M-G) v&i dang hinh bia dac
trung ¢ mau den do sy lang dong khodng hoa. Qua
3 1an 13p lai quy trinh v&i ca bénh duwoc chan dodn
xac dinh Malakoplakia, k&t qua thwc nghiém cho thay
bi€u hién cta thé Michaelis-Gutmann cé sy tuong
tac rd rét gitta d6 day md va thoi gian ti€p xuc vdi
hda chat dwoc mé ta & Bang 1 va Bang 2.

Bang 1. Biéu hién dang hinh bia cla thé Michaelis-Gutmann

um

- 3 5 6
15 3/3 lan 0/3 lan 0/3 lan 0/3 lan
30 3/3 1an 3/3 lan 2/3 lan 1/3 lan
45 2/3 lan 3/3 lan 3/3 1an 3/3 lan
60 0/3 lan 2/3 lan 2/3 lan 3/3 lan

Bang 2. Biéu hién mau den cla thé Michaelis-Gutmann
m

" . 3 5 6
15 0/3 lan 0/3 lan 0/3 Ian 0/3 lan
30 0/3 lan 1/3 lan 2/3 1an 0/3 lan
45 3/3 Ian 3/3 lan 1/3 lan 0/3 lan
60 2/3 Ian 3/3 lan 3/3 Ian 3/3 lan

Quan sat & d6 phong dai I&n (40x), nhin chung
hau hét cdc mau thlr nghiém déu cé thé thay thé
M-G cé dang hinh tron, déng tam, cau tric dang 16p
gidng “hinh bia” trén phép nhudém von Kossa. Pac
diém “hinh bia” quan sat rd nhat & cac lat cat tir 3 -
5 um v@i thoi gian 0 trung binh. Tuy nhién, ciu tric
nay bi m& nhat hodc méat di trong cac trwdng hop
cac mau & lat cat 4 - 5 - 6 um véi thoi gian U ngan
15 phdt (Hinh 1B, 1C, 1D) va 3 pum véi thoi gian G 60
phut (Hinh 4A) khéng con thay rd hinh dang déng
tam dac trung.

O thoi gian G bac nitrate 5% 13 15 phat, hau hét
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& cac 4t cat déu co hién dién thé M-G mau nau den
dén nau nhat (Hinh 1). O thoi gian G 30 phat, Iat cit
mdng 5 um (Hinh 2C) biéu hién thé M-G bat mau
den kha déng nhat, trong khi cac Iat cat khac phan
nhiéu van hién dién cac thé M-G mau nau den dén
nau nhat. DGi véi thoi gian U 45 phat, két qua cho
thay cdc miu & lat cit 3 - 4 um (Hinh 3A, 3B) bat
mau den, & lat cit day hon 5 - 6 pm (Hinh 3C, 3D)
van con hién dién nhiéu thé M-G bat mau nau den
dé&n nau nhat. Cudi cung & thdi gian U 60 phat, hau
hét cac 1at cit déu cho két qua bat mau den kha dong
nhat (Hinh 4).

1751



A.3 um

C.5um D. 6 pum
Hinh 1. Hinh anh thé Michaelis-Gutmann trén tiéu badn nhudm von Kossa véi thoi gian U 15 phut (40x)

C.5um D. 6 um
Hinh 2. Hinh dnh thé Michaelis-Gutmann trén tiéu ban nhudm von Kossa v&i thoi gian G 30 phut (40x)
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A.3um B. 4 um

C.5um D. 6 um
Hinh 3. Hinh anh thé Michaelis-Gutmann trén tiéu ban nhuém von Kossa véi thoi gian G 45 phut (40x).

C.5um D. 6 um

Hinh 4. Hinh anh thé Michaelis-Gutmann trén tiéu ban nhudém von Kossa véi thdi gian 0 60 phut (40x)
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4. BAN LUAN

Cudng d6 anh sang (thudong dugc xac dinh boi
cdng sudt Watt clia dén) tang Ién hodc ngubn sing
duoc d&t gan mau mo hon, cac lang dong canxi sé
chuyén mau den nhanh hon. Ngwoc lai, néu anh
sang yéu thi qua trinh chuyén mau dién ra chdm
hon va mau sac cé thé chi dirng lai & cac sac thai

Q“i‘i\
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A. LED/1gi®

nau nhat hoac nau trung binh thay vi den hoan toan
néu khéng dugc 4 da lau [2]. Trong nghién ctru cla
tac gia Sheila Criswell thi biu hién mau sac cta cin
canxi cho két qua mau sac canxi thay d6i tir vang/
nau nhat (U trong t6i hodc dnh sang yéu) dén den
sam (dwdi anh sdng mat troi hodc dén LED 100W)
[2].

W o

B. Anh sang mét tr&i qua cira kinh trong/30 phut

Hinh 5. Hinh anh nhudm von Kossa cla tac gia Criswell & diéu kién 0 bac nitrate 5%
(A) Vung vdi héa ¢ mau nau nhat dén trung binh sau khi G bac 1 gi& véi dén LED 3,5 W
(B) Vung véi héa c6 mau nau dam dén den sau khi 0 bac 30 phat dwdi anh nang [2]

Nghién ctru cla ching t6i s&r dung bong dén 60W
dé& khoéng phai phu thudc vao diéu kién dnh sang tw
nhién khé kiém soat, qua dé gitp t6i wu véi diéu kién
phong thi nghiém. Véi thoi gian 0 bac 15 phit, hu
hét cac mau chi bat mau nau nhat dén nau den, chua
dat do twong phan can thiét. Méc 30 - 45 phut, lat cit
4 um va 5 pm bat dau cho két qua 8n dinh hon. Pic
biét & 45 phut, 14t cdt 4 pm dat sy dong nhat téi wu
v&i 3/3 mau dat mau den tiéu chuan, tuvong déng véi
mau nhudm trong nghién clru cla tac gia Criwell [2].
Bén canh d6, thé M-G cho hinh thai dic trwng duoc
thay rd nét nhat & lat cit 3-4-5 um véi thai gian G bac

trung binh 30 - 45 phdt.

K&t qua nghién ctru cho thay néu lat cat qua day (6
um), céc I&p cau truc ddng tdm cla thé M-G chéng lap
Ién nhau, két hop vdi viéc bac nitrate chuwa kip phan
(ng hoan toan & thoi gian ngan (15 - 30 phut), dan
dén hinh anh mau ndu md& nhat, gdy khé khan cho
chan dodn. Nguoc lai, thoi gian G 60 phit du giup mau
sdc dat d6 den t6i da nhung lai dé gay ra hién twong
IAng dong bac khéng ddc hiéu trén nén mé, lam giam
d6 sach clia tiéu ban. Dic biét & 1at cdt 3 pm, thoi gian
60 phut khién lwong bac Iang dong qué day dic, che
I8p hoan toan cau tric hinh bia dic trung.

A. HE

B. PAS

Hinh 6. Hinh dnh thé Michaelis-Gutmann trén tiéu ban nhudm HE (A) va PAS (B)
véi d6 day lat cit 4 um (40x)
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Do d9, viéc kiém soat dd tham nhép cla ion bac
phu thudc d6 day 4t cat va thoi gian phan ¢ng la yéu
td then chét quyét dinh chat lugng tiéu ban. Véi dé
day 4 um va thoi gian U bac 45 phat khéng chi dam
bao dd xuyén thiu téi wu cha dung dich bac nitrate
5% ma con gilt duwoc khoang hd vira du gilra cac lop
dong tdm cla thé M-G, gilp bac si gidi phau bénh
quan sat rd rang hinh thai “hinh bia” kinh dién hon
so v&i phuong phap nhudom thudng quy Hematoxylin
va Eosin (HE) v&i nhudm Periodic Acid-Schiff (PAS)
(Hinh 6). Pay la mét budc cai tién quan trong gilp
nang cao tinh chinh xac va kha nang lap lai cla xét
nghiém trong diéu kién thuc hanh 1am sang.

Han ché va kién nghi

D@ tai budc dau khdo sat quy trinh chuin hod cua
phuong phdp nhudm von Kossa, chua bao quat hét
moi bién s6 cd thé phat sinh trong diéu kién phong
thi nghiém khac nhau. Pay 13 co s& dé hoan thién
hon trong thye hanh giai phiu bénh va la tién dé mé
rong cac nghién cru ti€p theo v&i quy moé mau Ién
hon.

S& dung quy trinh d3 dwoc chudn héa lam co s&
dé hoan thién cdc budc ki thuat trong chin doan
giai phau bénh thuong quy, dac biét |a d6i véi cac ca
nghi ngd Malakoplakia. Ngoai ra, c6 thé thir nghiém
quy trinh d3 chudn hoéa nay trén cac mau md khac
cling cé hién twong lang dong canxi (nhw md xwong,
u tuyé&n gidp thé nhu cd thé cat, hodc tén thuong lao
voi hoa) dé danh gid do rong va tinh ng dung da
dang clia quy trinh ky thuéat.

5. KET LUAN

Dwa trén sy d6i chiéu gitra kha ndng bao tén hinh
dang dong tam va dd sac nét ctia mau nhudém, quy
trinh st dung lat cit day 4 pum véi thoi gian U bac
nitrate 5% trong 45 phut cho k&t qud t6i wu va 6n
dinh nhat qua céc lan I&p lai.

Ngudn tai tro

Bai nghién ctru dwoc sy hod tro kinh phi dé tai
nghién ctru khoa hoc cdp co sé cta Dai hoc Y Duoc
Thanh phd H6 Chi Minh. Nhom tac gid tran trong
cam on Pai hoc Y Dugc Thanh phé H6 Chi Minh
da cap kinh phi thuc hién dé tai theo Hop doéng s6
177/2026/HD-DHYD.

Xung dét lgi ich
Khéng cé xung dot Igi ich tiém an nao lién quan
dén bai viét nay duoc béo cdo.
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