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NGHIEN CU’U TRIEN KHAI MO HINH GAY SOI TIET NIEU
THE THAP NHIET HA CHU TREN CHUQOT CONG TRANG

Nguyén Thi Nhw Quynh.2*, Nquyén Thanh Ha Tudn?, Lé Ngoc Bich Son3
Trdn Thi Thanh Nhan, Ha Vin Gidp?, Nguyén Hoang Ngan!?
Tém tat

Muc tiéu: Xay duwng mé hinh soi tiét niéu calcium oxalate (CaOx) thé thip nhiét ha
cht trén chudt cdng trang. Phwrong phdp nghién civu: Nghién ctru thuc nghiém ngau
nhién c6 ddi chirng trén 30 chudt c6ng trang chiing Wistar, phan ngau nhién thanh 3
nhém (n=10): Nhém 1 (nhém chirng): Udng nwée cit; nhdm 2 (nhom giy séi): Udng
dung dich ethylene glycol (EG) 0,75% (v/v) va ammonium chloride (AC) 2% (w/v);
nhém 3 (nhém giy séi két hop thap nhiét ha cht): Gay s6i nhw nhom 2, déng thoi ap
dung moi tredng néng 4m, ché d6 an giau lipid va dwong, han ché vin dong va han
ch& nwéc ngan han. Thoi gian gdy mo hinh 1a 28 ngay. Panh gia cin nidng, cac chi sd
sinh hda nwéec tiéu, huyét hoc, chirc ning thin, cytokine viém, dai thé va mo bénh
hoc thidn nhuém H&E. Két quad: Chudt & hai nhom md hinh ¢ mirc ting thé trong
thidp hon so v&i nhém chirng. Cac chi s6 oxalate niéu, canxi niéu, phosphate niéu,
creatinine, BUN, CRP, IL-6 va TNF-a ting, trong khi pH nwéc tiéu gidm ré rét. Tinh
thé CaOx xuat hién & 80% chudt & nhom 2 va 100% chudt & nhém 3. M6 bénh hoc
cho thdy sw lang dong tinh thé CaOx trong 6ng than. Két Iudn: M6 hinh séi tiét niéu

CaOx két hop chirng thip nhiét ha chd dwoc thiét 1ap thanh cong.

Twr khéa: Soi tiét niéu; Calcium oxalate; Thip nhiét ha chi; M6 hinh dong vat.

DEVELOPMENT OF A CALCIUM OXALATE UROLITHIASIS MODEL WITH
DAMP-HEAT DOWNWARD FLOW SYNDROME IN WISTAR RATS
Abstract

Objectives: To develop a calcium oxalate urolithiasis model with damp-heat downward
flow syndrome in Wistar rats. Methods: An randomized controlled experimental study
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was conducted on 30 Wistar rats, randomly divided into 3 groups (n = 10): Group 1
(the control group): Received distilled water; group 2 (the urolithiasis group):
Received an oral solution of ethylene glycol (EG) 0.75% (v/v) and ammonium
chloride (AC) 2% (w/v) in drinking water; and group 3 (the urolithiasis combined
with damp-heat downward flow syndrome group): Received the same lithogenic
treatment combined with a humid-heat environment, a high-lipid diet, and
restricted activity. The modeling period lasted 28 days. Body weight, urinary
biochemical parameters, hematological indices, renal function indices,
inflammatory cytokines, gross renal findings, and renal histopathology H&E staining
were evaluated. Results: Rats in the model groups showed lower weight gain
compared with the control group. Urinary oxalate, calcium, phosphate, serum
creatinine, blood urea nitrogen (BUN), CRP, IL-6, and TNF-a increased, whereas
urinary pH decreased significantly. Calcium oxalate crystals were detected in 80% of
rats in group 2 and 100% in group 3. Histopathological examination revealed
calcium oxalate crystal deposition in renal tubules. Conclusion: The calcium oxalate
urolithiasis model combined with damp-heat downward flow syndrome was

successfully established.

Keywords: Urolithiasis; Calcium oxalate; Damp-heat downward flow syndrome;
Animal model.

DAT VAN PE

Soi tiét niéu la bénh ly thuong gip &
hé tiét niéu, c6 ty 1é mac va tai phat cao.
S6i chira CaOx chiém ty 1é 16n trong
thanh phadn so6i ti€t niéu [1]. Trong
nghién ctru thwc nghiém, chudét cong la
mé hinh dwgc st dung phé bién; EG
dwoc chuyén héa thanh oxalate, giy tang
oxalate niéu va thuc ddy lang dong tinh
thé CaOx trong dng thin [3 - 5].

Theo y hoc c6 truyén (YHCT), sdi tiét
niéu thuéc pham vi chirng “thach lam”;
cac phwong phap diéu tri thwong tip
trung vao thanh nhiét, loi thip, thong
14m va bai thach [2]. Tuy nhién, phin 16n

mo hinh thwc nghiém hién nay méi chi
phan anh co ché tao soi theo y hoc hién
dai. Viéc phoi hgp mé hinh CaOx véi cac
yéu té gy chirng thip nhiét c6 thé tao
nén tang dé nghién ctru co ché va danh
gid cac ché pham YHCT. Vi viy, nghién
ctru duwoc thwe hién véi muc tiéu: Xdy
dwng va bwéc ddu ddnh gid mé hinh séi
tiét niéu CaOx thé thdp nhiét ha chi trén
chudt céng trdng.

PpOI TUONG VA PHUONG PHAP
NGHIEN CU’'U
1. Pdi twong nghién ciru

Gom 30 chudt cdng trang chiing Wistar,
khoée manh, 180 - 200g, dwoc thich nghi
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va nudi trong diéu kién phong thi
nghiém truwdc khi tién hanh nghién ctru.

* Héa chdt, thiét bi: EG (d6 tinh khiét
99,5%), AC (d0 tinh khiét 99%), thirc an
tiéu chuln, nguyén liéu va ché dé an giau
lipid va dwdng, hoa chit xét nghiém sinh
héa - huyét hoc - cytokine, dung cu thu
mau va thiét bi xir Iy mé hoc.

*Thoi gian va dia diém nghién ciru: T
thang 11/2025 - 3/2026 tai B6 moén
Dwoc ly, Vién Pao tao Dwoc, Hoc vién
Quany.

2. Phwong phap nghién citru

* Thiét ké nghién ctru: Nghién ctru
thwc nghiém ngiu nhién c6 déi chirng.

* Phan nhom:

30 chudt céng trdng ching Wistar
dwoc phan ngau nhién thanh 3 nhém
(n=10), theo ddi trong 28 ngay: Nhom 1
(nhém chirng): Udng nwéc cat; nhom 2
(nhém gy s6i): Udng dung dich ethylene
glycol (EG) 0,75% (v/v) va ammonium
chloride (AC) 2% (w/v); nhém 3 (nhém
gay soi két hop thap nhiét ha chu): Gay
s6i nhom 2 va dong thoi tao moi treong
néng am, ché do an giau lipid va han ché
van dong. K&t qua md hinh dwoc danh
gia vao ngay 28.

* Phwong phdp gay séi CaOx:

Quy trinh gay séi duwoc lwa chon trén
co s& cac nghién ctru st dung chudt cdng
trang ching Wistar véi EG 0,75% va AC
2% trong nwéc udng [3 - 5]. Dung dich
EG 0,75% (v/v) va AC 2% (w/v) duoc
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pha trong nwéc cit, thay thé nwéc uéng
va cho chudt tiép cin tw do ngoai thoi
gian han ché nuwdc theo thiét ké cda
nhom 3; dung dich dwoc thay méi dinh
ky. EG dwoc
glycolate/glyoxylate thanh oxalate, gay

chuyén hoéa qua
tang oxalate niéu va tao diéu kién két
tinh CaOx; AC lam tang mirc do gay séi va
tén thwong 6ng than trong mé hinh phoi
hop EG/AC [4, 5].

* Phwong phdp gdy chitng thdp nhiét
ha chu:

M6 hinh thip nhiét ha chu dwoc xay
dung theo nguyén tic phéi hop nhiéu yéu
t6 [6]: Ché d6 an giau lipid va dwong (m&
heo, lac rang, bot gao nép, dwong trang);
mobi treong néng 4m (nhiét d6 32 - 35°C,
d6 4m 85 - 95%, 6 gidr/ngay); han ché van
dong va han ché nwéc ngdn han (2 - 4
gior/ngay). Cac yéu té nay dwoc ap dung
déng thoi véi quy trinh gdy séi & nhom 3.

* Theo doi, thu mdu va cdc chi tiéu
ddnh gid:

Hang ngay, theo ddi tinh trang chung,
an udng, dai ti€u tién va cac biéu hién goi
y thip nhiét; cAn nang dwoc ghi trudc
khi gdy m6 hinh va vao ngay 28. Cudi
ngay 28, thu nwdc tiéu dé do pH, dinh
lwong oxalate, calci, phosphate va soi
cin danh gia ty 1é chudt c6 tinh thé, mat
do tinh thé/vi trwong (x 400). Mau dwoc
xét nghiém hong ciu, bach cau; huyét
thanh dinh lwgng creatinine, BUN, CRP,
IL-6 va TNF-a.
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Sau thi nghiém, than dwgc quan sat
dai thé, can va tinh chi s6 trong lwong
than/co thé. M6 thin nhuém H&E dung
dé danh gia lang dong tinh thé CaOx va
ton thwong 6ng - ké; dién tich tinh thé
dwoc tinh bang ty 1& phan tram dién tich
mo, ton thwong mo hoc dwgc chim diém
ban dinh lwong 0 - 4 dwa trén tinh trang
gidn dng than, thoai h6a/hoai tir bi€u mo
va thAm nhiém viém.

Mo hinh séi dwoc xac nhan khi xuit
hién tinh thé CaOx trong nuwéc ti€u
va/hodc mé than, kém theo thay d6i cac
chi s6 tao séi va ton thwong than. Mo
hinh phéi hop dat yéu ciu khi dong thoi
c6 cac biéu hién thip nhiét ha cht nhw
nwéc ti€u vang sim, gidm van dong,
phan nhao/dinh va tang nhe than nhiét;
cac chi s6 viém chi dung dé mo6 ta tinh
trang viém di kem.

* Xt Iy 56 lidu:

S6 liéu dwoc xtr ly bang phan mém
SPSS 20.0. Cic bién dinh lwong dwoc
trinh bay dwéi dang X + SD, so sanh giita
3 nhém bang kiém dinh One-way
ANOVA; khi ANOVA c6 y nghia, st dung
hiu kiém Tukey d€ so sanh tlrng cap.
Ty 1& chudt c6 tinh thé dwoc so sanh bang
kiém dinh Fisher’s exact. Ngudng y
nghia théng ké dwoc chon la p < 0,05.

3. Pao dirc nghién ciru

Nghién ctru tudn thu chat ché cac
nguyén tic dao dirc nghién ctru y sinh
hoc trén dong vat thuwc nghiém cida Hoc
vién Quan y. S6 liéu nghién cru dwoc Hoc
vién Quan y cho phép st dung va cong
bd. Nhém tac gid cam két khéng c6 xung

dot loi ich trong nghién ctru.

KET QUA NGHIEN CUrU

1. Tinh trang chung cua chudt

Bang 1. Thay déi cdn nang chuot.

Nhém Ngay 0 Ngay 28 Tang can
Nhém 1 (g), X + SD 198,3 + 12,4 247,6 + 15,2 +49,3
Nhém 2 (g), X + SD 197,5+11,8 223,4+ 14,7 +25,9
Nhém 3 (g), X + SD 199,1 + 13,1 210,2 + 13,9 +11,1

("p < 0,01; **p < 0,001 so véi nhém 1 (Kiém dinh One-way ANOVA, hdu kiém Tukey))

Can nidng chudt ban dau twong dwong gitra ba nhém (p = 0,960). Tai ngay 28,

chudt & nhém 2 va 3 cé can nang thip hon cé y nghia so véi nhom 1 (lan lwot la

p < 0,01 vap <0,001); hai nhém m6 hinh khéng khac biét c6 y nghia théng keé.
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2. Két qua phén tich nwérc tiéu, sinh héa, huyét hoc

Bang 2. Chi s6 sinh héa nwdc tiéu, huyét hoc va chirc nang than (tai ngay 28).

Chi s6 Nhém 1 Nhém 2 Nhém 3

Sinh héa nuwéc tiéu

Oxalate niéu (mg/L) 0,42+0,08 2,85+0,31™ 3,62+ 0,40™ (%)

Calci niéu (mg/dL) 36+05 82+1,1™ 9,4 + 1,3

Phosphate niéu (mg/dL) 1,2+0,3 3,1+0,6™ 3,8+ 0,77

pH nudrc tiéu 6,7+0,3 54 +0,2" 52+ 0,2

Tinh thé so6i & can nwdc tiéu (%) 0 80 100

Mat do tinh thé (tinh thé/vi truong, x 400) 0 12,3+3,4 21,7 + 4,204
Chi s6 huyét hoc, sinh h6a mau

Hong cidu mau ngoai vi (1012/L) 7,2+0,4 6,5+0,5" 6,1+0,6"

Bach ciu mau ngoai vi (10°/L) 6,1+0,7 84+1,1" 10,2 + 1,30

Creatinine huyét thanh (umol/L) 42,6+63 784 +9,2" 957+ 11,5

BUN huyét thanh (mmol/L) 62+09 135+1,8™ 17,2+2,1™##H

(p <0,05; "p <0,01; p < 0,001 so véi nhom 1; # p < 0,05; #) p < 0,01; ##) p < 0,001
so v&i nhém 2. Bién dinh lwong: Kiém dinh One-way ANOVA, hdu kiém Tukey; ty 1€ tinh
thé: Kiém dinh Fisher’s exact; s6 liéu dwoc biéu dién duéi dang X + SD)

Sau 28 ngay, hai nhém m6 hinh ting cac chi s6 tao soi, mit do tinh thé, bach cau,
creatinine va BUN, dong thoi gidm pH nwéc tiéu va hong ciu so véi nhom chirng.
Nhém 3 cé mirc thay doi ro rét hon nhém 2, trir chi s6 pH va héng cau. Ty 1é cé tinh
thé lan lwot 1a 80% va 100%, khac biét khéng cé y nghia thong ké.

Bang 3. Cytokine viém huyét thanh.

Chi so Nhom 1 Nhom 2 Nhom 3
CRP (mg/L) 0,52+0,12 2,31+0,35" 3,84 + 0,527 (###)
IL-6 (pg/mL) 18,4 + 4,1 62,7 +10,5™ 89,3 + 14,2 (##)
TNF-a (pg/mL) 21,6 £5,3 74,5 + 11,8 103,6 + 15,4 (###)

("™ p < 0,001 so véi nhém 1; ###) p < 0,001 so véi nhém 2; s6 liéu dwoc biéu dién
dudi dang X # SD)

CRP, IL-6 va TNF-a tang rd & ca hai nhém mo hinh so v&éi nhém chirng va cao hon
& nhom 3 so véi nhém 2 (p < 0,001), cho thdy phén (rng viém toan thin ting trong

md hinh pho6i hop.
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3. Quan sat dai thé than

Nhém chimg Nhém gy soi Nhém giy séi + thip nhidt
O === () —=" 0—
=, = =
= =
— —|
1 1
2 2
cm cm
| !
Than mau dd sim, Thin to nhe, Than hoi to, bé miit hoi san,
b& miit nh3n bé& miit 15m dém tring nhidu dém tring/vang nhd

Hinh 1. Dai thé thin chudt dai dién cia 3 nhom.

Bang 4. Chi s6 trong lwgng thin/téng trong lwong co thé.

Nhom Gia tri
Nhém 1 (%), X + SD 0,72 0,05
Nhém 2 (%), X £ SD 0,93 £ 0,07
Nhém 3 (%), X + SD 1,12 0,09 (###)

(""p < 0,001 so véi nhém 1; (###) p < 0,001 so véi nhém 2 (Kiém dinh One-way ANOVA,
hdu kiém Tukey))

Than & nhém chirng c6 bé mat nhan, chi s6 trong lwong than/co thé 1a 0,72 +
0,05%. Hai nhém mo6 hinh cé than to hon, chi sé trong lvgng ting, bé mat kém déu
va xudt hién cac vung trdng - vang. Cac diu hiéu dai thé nay chi goi y t6n thwong hoic
lang dong khoang, khong du dé khang dinh vi tri 1ang dong CaOx; sw hién dién va
mirc do lang dong tinh thé dwoc xac nhan bang mé bénh hoc.

4. Két qua moé bénh hoc than (tiéu chuin vang)

100x

Phéng dgi
400x

T - Xudit hi¢gn nhidu tinh thé CaOx trong long éng Nhidu tinh thé CaOx trong 1ong bng thin va
f,f; foie cothon i dng than binh thudng. than va khoang k&, dng thin gidn nhe, mot khodng k&, &ng thin gitin r5, 18 bio bidu md
SRRy T L vai té bao viém thim nhidm thodi héa, viém tham nhi&m nhidu hon

=3 Tinh thé CaOx

Hinh 2. Hinh anh vi thé thin chudt dai dién ctia 3 nhém (H&E).
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Bang 5. Ty 1é chudt c6 tinh thé Ca0x, % dién tich tinh thé va diém tén thwong md hoc.

Ty 1é chuét co % dién tich DPiém ton thwong

Nhom tinh thé Ca0x (%) tinh thé mo hoc
Nhém 1 0 0 0
Nhém 2 80 8,6 %23 2,1+£04
Nhém 3 100 15,4 + 3,1(###) 3,2+0,5#

(" p < 0,05; #*##) p < 0,001 so v&i nhom 2 (Kiém dinh One-way ANOVA, hdu kiém
Tukey); s6 liéu dwoc biéu dién duéi dang X # SD)

Tinh thé CaOx khong xuat hién & nhém 1, xuat hién & 80% nhém 2 va 100% nhém
3. Nhém 3 c6 dién tich tinh thé cao hon khodng 1,8 1an (p < 0,001) va ton thwong
than ndng hon, cho thiy thip nhiét lam ting ling dong CaOx va tdn thwong mo than.

5. Biéu hién chirng thip nhiét ha chu trén dong vat

Chudt & nhém 3 xudt hién nwéc ti€u vang sAm, gidm van dong, phan nhio/dinh,
tang nhe thin nhiét; mét s6 chudt cé ti€éu kho hodc ti€u mau vi thé. Két hop véi cac
bién doi sinh hda, viém va mé bénh hoc, mé hinh thé hién dong thoi dic diém séi
CaOx va cac biéu hién quy wéc cha thip nhiét ha chd. Tuy nhién, cac chi sé viém
khong phai d4u 4n dic hiéu cho chirng theo YHCT va cin dworc dién gidi ciing v&i biéu

hién toan than.

BAN LUAN

Két qua nghién cttru cho thiy EG/AC
gdy tang oxalate, calci va phosphate
niéu, giam pH nwéc tiéu, xuat hién tinh
thé va ton thwong 6ng than. EG dwoc
chuyén héa qua glycolate va glyoxylate
thanh oxalate, lam tang oxalate niéu va
thdc diy két tinh CaOx; day la co s& cta
nhiéu m6 hinh séi thwc nghiém trén
chudt cong [3 - 5]. Nghién ctru so sanh
gan day trén Wistar ciling cho thay phdi
hop EG véi AC tao lang dong tinh thé va
ton thwong thin ré rét, mbc dé6 phu
thudc vao nong dé AC [4].
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Pa s6 cac chi s6 tao soi, viém va tén
thwong than & nhém 3 cao hon nhém 2.
Cac mo hinh hdi chirng thip nhiét trén
chudt thuwong st dung phoi hop ché do
dn giau lipid/dwdong véi moi truong
néng am va cac stress sinh hoat dé tao
biéu hién toan than, r6i loan chuyén héa
vaviém [6]. Két qua hién tai goi y cac yéu
t6 nay c6 thé tao thém méi trwdng thudn
loi cho két tinh va tén thwong thén; tuy
nhién, do chwa dinh lwvong lwong nwéc
tiéu thu va thé tich nwéc ti€u 24 gio, nén
chwa thé tich riéng anh hwdéng cia cbd
dac nwdc tiéu khoi cic co ché chuyén
hoa - viém.
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Phan (rng viém la thanh phan quan
trong trong bénh sinh s6i CaOx. Oxalate
va tinh thé CaOx giy stress oxy hda, lam
ton thwong biéu mo ong thin va hoat
hoéa cac dwong tin hiéu viém, trong do6 c6
NF-kB; cac chit trung gian nhu TNF-a va
IL-6 tang trong mo hinh va & bénh séi [7,
8]. Trong nghién ctru nay, CRP, IL-6 va
TNF-a tdng & ca hai nhém mo hinh va
cao nhit & nhom 3. Cac bién ddi nay cing
c6 bang chirng vé mic dd viém ting
trong mé hinh phéi hop, nhung khong
nén xem la diu 4n sinh hoc dac hiéu cia
chirng thip nhiét.

Quan sat mo6 bénh hoc cho thiy tinh
thé tip trung trong long ong thin, kém
gian Ong, thoai héa/hoai tir bi€u mo va
thAm nhiém viém. DAy 1a vi tri lang dong
thwong gap trong cdc md hinh tang
oxalate niéu trén chuot; tinh thé cé thé
gay tac nghén vi thé, tén thwong biéu mo
va phan tng viém tai chd [5, 7]. Vi vay,
cac d6m trang - vang hodc bé mit kém
déu khi quan sat dai thé khong dwoc st
dung nhw bang chirng truc tiép vé vi tri
tinh thé; két luan veé ling dong CaOx chu
yéu dua trén soi can nwéc ti€u va mo
bénh hoc.

Nhin chung, viéc ph6i hgp mé hinh
gay sbi bang EG/AC védi cac yéu t6 gay
thap nhiét da lam ting mrc do réi loan
sinh héa, phan &ng viém va ton thwong
mo than so véi moé hinh gay so6i don
thudn. M6 hinh c6 tiém nang st dung
trong nghién ctru dwoc ly cac ché phim

YHCT, véi diéu kién ti€p tuc chuin hda
tiéu chi hoi chirng va kiém soat cic yéu
t6 anh hwdng dén néng do nuwéec tiéu.

Nghién ctru budc dau tip trung danh
gia cac chi s0 tai ngay 28, chwa theo doi
day du dién bién theo thoi gian va can
bang dich. Cac nghién ctru tiép theo co
thé b6 sung danh gid & nhiéu thoi diém
va lwong dich vao, ra d€ mé tad mo hinh
toan dién hon.

KET LUAN

M6 hinh EG 0,75% + AC 2% trong 28
ngay tao dwoc soi CaOx va ton thwong
thdn trén chudt cdng trang ching
Wistar. Khi phéi hop véi cac yéu to gay
thip nhiét ha chd, mic d6 roi loan sinh
héa, viém va ton thwong mo hoc tang 1én,
dong thoi xuat hién cic biéu hién hoi
chirng theo YHCT. M6 hinh l1a co s& budc
dau cho cic nghién ctru tién 1am sang
tiép theo.
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