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TOM TAT

Muc tiéu: Nghién ctru khao sat dac diém MMP9/Granzyme B ¢ mo da, huyét thanh, dich
bong nudc va sy thay doi kiéu hinh té bao B diéu hoa (Breg) ¢ bénh nhan pemphigoid bong nudc
(BP) diéu tri doxycycline.

Poi twong va phwong phap: Nghién ctru quan sat tai Bénh vién Da liéu Trung wong.
MMP9/Granzyme B duoc dinh lugng bang ELISA & mé da (96 BP, 42 chiing), huyét thanh (67 BP,
40 ching) va dich bong nuéc (64 BP). Breg dugc khao sat bang xét nghiém té bao dong chay & 35
bénh nhan ¢6 dit liéu 1an khdm dau va tai kham sau diéu tri.

Két qua: MMP9 mo6 da cao hon & BP so v6i chung [149,58 (55,25-399,91) so véi 76,29
(35,98-155,78); q = 0,014], nhung MMP9 huyét thanh thap hon [383,52 (143,59-942,11) so véi
1057,59 (707,52-1569,00); q < 0,001]. Granzyme B khong khac biét c6 y nghia. BPDAI giam rd sau
diéu tri [24,00 xudng 10,00; q < 0,001], kém tai cdu trac mot phan Breg.

Két luAn: MMP9/Granzyme B biéu hién khac nhau theo loai mau; cai thién 1am sang di kém

bién do1 Breg ngoai vi.
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Tir khoa: pemphigoid bong nudc,; doxycycline;, MMP9; Granzyme B; té bao B diéu hoa;

Breg; CDI47; té bao dong chdy.
I. DAT VAN PE

Pemphigoid bong nuéc (bullous pemphigoid - BP) 1a bénh da bong nuédc tu mién dudi
thuong bi, thuong gip ¢ ngudi cao tudi va lién quan dén ty khang thé khang BP180/BP230. Bénh
sinh BP khong chi bao gdm dap ung tu khang thé ma con c6 su tham gia cua bd thé, bach ciu ai
toan, bach ciu trung tinh, té bao T, té bao B va cac chét trung gian viém.!?

Trong giai doan hinh thanh bong nudc, cac protease ngoai bao giir vai trd quan trong vi ¢
thé 1am suy giam cac protein neo giir tai ving tiép giap thuong bi - trung bi, khuéch dai viém va
thiic dy tach thuong bi - trung bi.> Trong d6, MMP9 va Granzyme B 1a hai phéan tir c6 co s¢ sinh
hoc dang cht y. Granzyme B d3 dugc chimg minh c6 thé tham gia pha huy cac protein bam dinh va
duoc ghi nhan ting tai mo ton thuong hodc dich bong nudc trong cac bénh pemphigoid.*

Doxycycline duge st dung trong BP nhu mot lwa chon diéu tri c6 dic tinh chéng viém va
diéu hoa protease, dic biét & bénh nhan cao tudi hodc co nguy co bién c¢d khi dung corticosteroid
toan than. Thir nghiém BLISTER cho thdy doxycycline c¢6 higu quéa kiém soat bong nuéc ngan han
thdp hon prednisolone nhung an toan hon vé dai han.’

Bén canh tryc protease, té bao B diéu hoa (regulatory B cells - Breg) 1a thanh phan quan
trong trong duy tri dung nap mién dich. O BP, CD19"CD24*°CD27" Breg c6 thé ting vé sd luong
nhung suy giam chirc nang diéu hoa, cho thiy thay d6i kiéu hinh Breg khong dong nghia véi phuc
hdi chirc nang mién dich.6 Mot s6 nghién ctru vé bénh tu mién ciing goi ¥ quan thé Breg san xuat
Granzyme B c6 tiém nang uc ché mién dich va co thé thay ddi theo hoat dong bénh.7

Tu cac co s& trén, nghién ciru nay dugc thuc hién nhdm mod ta dic diém phan bd
MMP9/Granzyme B & mé da, huyét thanh va dich bong nudc, dong thoi danh gia sy thay doi kiéu
hinh Breg theo thdi gian & bénh nhan BP duoc diéu tri doxycycline.

I1. POI TUQNG VA PHUONG PHAP
1. Poi twong nghién ciru

Nhom bénh gdm céc bénh nhan tir 18 tudi trd 1én dugc chan doan xac dinh pemphigoid bong
nude tai Bénh vién Da 1iéu Trung wong trong thoi gian tir thang 06/2024 dén thang 04/2026. Chan
doan dya trén phdi hop dic diém 1am sang, md bénh hoc va mién dich huynh quang truc tiép: bong

nudc cang trén nén da d6 hodc phu né, Nikolsky am tinh; hinh anh bong nudc dudi thugng bi; léng
2
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dong IgG va/hoac C3 dang dai doc ving mang day. Bénh nhan dugc dua vao nghién ctru khi c6 dir

lidu 14m sang, mau mau ngoai vi dat yéu cau phan tich t& bao dong chay va dong ¥ tham gia. Cac
truong hop da dung thude e ché mién dich toan than trong 04 tudn trude 14y mau, nhidém HIV, rat
khoi nghién ctru hodc mau/dir liéu khong hop 1& duoc loai trir.

Nhom chirng gém nguoi tinh nguyén khoe manh, khong méc bénh da viém hodc bénh da tu
mién tai thoi diém 14y mau, khong c6 tién st bénh t mién dugc ghi nhan va khong dung thude tc
ché mién dich trong it nhat 04 tuan trude 1dy mau. Mu mau nhém chimg duoc thu thap, xir Iy va
phan tich theo cung quy trinh v6i nhom bénh.

2. Phuwong phap nghién ciru

Thoi gian, dia diém

Thoi gian nghién ciru tir thang 06/2024 dén thang 04/2026.

Nghién ctru dugc thuc hién tai hai co so: Bénh vién Da liu Trung wong & Trung tam Huyét
hoc va Truyén mau, Bénh vién Bach Mai.

Thiét ké nghién ciru

Nghién ctru c6 thiét ké quan sat, két hop phan tich cit ngang theo loai mau va phan tich theo
thoi gian trén bénh nhan c6 dir liéu lan kham dau va tdi khdam sau diéu tri. Phan tich
MMP9/Granzyme B duoc thuc hién riéng theo timg loai mau: moé da (96 BP va 42 chimg), huyét
thanh (67 BP va 40 chting) va dich bong nudc (64 BP). Do dich bong nudc chi thu dugc ¢ bénh
nhan BP, phan tich dich bong nudc dugc trinh bay mo ta, khong so sdnh vdi nhom chung.

Phan tich theo thoi gian vé 14m sang sir dung 43 bénh nhan BP ¢6 dit lidu tai 1an kham dau
va it nhat mot 1an tai kham sau diéu tri. Phén tich theo thoi gian bang xét nghiém té bao dong chay
str dung 35 bénh nhan c6 mau mau ngoai vi tai 1an kham du va tai kham sau diéu tri, trong d6 ngay
ldy miu xét nghiém té bao dong chay léch khong qua 7 ngay so voi ngay dénh gia 1am sang & cac
thoi diém duoc phan tich.

Pinh gia 1am sang, ELISA va xét nghiém té bao dong chay

Cac dir liéu 1am sang, mo bénh hoc, mién dich huynh quang, xét nghiém va diéu tri duoc
trich xuét tr hd so nghién ciru d2 ma hoéa. Muc d§ hoat dong bénh dugc danh gia béng Bullous
Pemphigoid Disease Area Index (BPDAI). Trong nghién ctru nay, BPDAI activity dugc dung lam

diém hoat dong bénh chinh, khong cong diém ton thuong sau viém; bénh dugc phan loai thanh nhe
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((BPDAI < 19 diém), vura (BPDAI 20 - 56 diém) va niang (BPDAI > 57 diém ) theo cac ngudng da

duogc tham dinh quéc té.5°

MMP9 va Granzyme B dugc dinh lwong bang phuong phap ELISA trén timg loai miu. Mau
sinh hoc dugc bao quan ¢ -80°C, han ché ra dong nhiéu 14n va duoc phan tich theo quy trinh chuin
ctia don vi xét nghiém. Granzyme B duoc dinh lwong bang Human Granzyme B (GZMB) ELISA
Kit (Cusabio, CSB-E08718h, Vii Han, Trung Quéc); MMP9 duogc dinh luong béng Human MMP9
SimpleStep ELISA Kit (Abcam, ab246539, Cambridge, Vuwong quc Anh). Protein toan phan dugc
dinh lwong bang BCA Protein Quantification Kit (Abcam, ab102536) khi can chuan héa két qua. K§
thuat vién thyc hién ELISA khong biét thong tin vé diém BPDAI hodc mirc d6 bénh tai thoi diém
doc dia va nhap két qua.

MAiu mau ngoai vi dugc 1iy vao 6ng chdng dong EDTA va xir 1y theo quy trinh chuan. Xét
nghiém té bao dong chay duoc thyc hién trén mau mau toan phan theo nguyén tic nhuém khang thé
bé mit, ly giai hdng cau, rira mau va thu nhan té bao trén may té bao dong chay NAVIOS EX 10
mau (Beckman Coulter). Chién lugc phan tich 1an luot xac dinh lympho bao, té bao don, té bao B
CDI19", sau d6 dinh lugng CD24°°CD27" Breg, IgM"CD1d", IgM'CD1d"CD147", CD147 MFI va
cac phan nhém CD27/IgM.

Phin tich thong ké

Bién dinh luong duoc trinh bay dudi dang trung vi (IQR); bién dinh tinh duoc trinh bay bang
tan s6 va ty 1& phan traim. Céc phén tich dwoc thuc hién trén nhitng truong hop c6 dit liéu hop 1¢ cho
tung bién, khong ndi suy dit liéu thiéu. So sanh hai nhom doc 1ap str dung kiém dinh Mann-Whitney
U hoic Fisher/Chi-square khi phtt hgp. Phén tich trudc - sau gitta 1an kham dau va tai khdm sau diéu
tri st dung kiém dinh Wilcoxon signed-rank. Tuong quan giita cac bién dinh luong duoc danh gia
bang hé s6 Spearman. Phan tich da kiém dinh dwgc hiéu chinh duong tinh gia bang phuong phap
Benjamini-Hochberg; két qua dugc xem 1a co ¥ nghia khi q < 0,05.'° S4 liéu duoc phan tich bang
FlowJo v10.1, R v4.3, GraphPad Prism v10.1.

3. Pao dirc nghién ciru

Nghién ctru dugc Hoi déng Pao duc trong nghién ctru Y sinh hoc Truong Pai hoc Y Ha Noi
phé duyét theo Gidy chimg nhan sé 1346/GCN-HMUIRB ngay 15/4/2024, md hd so
HMUIRB#1346. Ngudi tham gia hodc nguoi dai dién hop phép duoc cung cip thong tin va ky dong
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thuén trude khi lay mau. Dir li¢u ca nhan dugc ma hoa, luu trit bdo mat va chi st dung cho muc dich

nghién cuu.
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IIL. KET QUA

1. Piac diém MMP9/Granzyme B theo loai miu

Trong md da, MMP9 chuéan héa & nhom BP cao hon nhém ching [149,58 (55,25-399.,91) so
v6i 76,29 (35,98-155,78); q = 0,014]. Nguoc lai, ¢ huyét thanh, MMP9 chuan hoa thip hon ¢ nhém
BP so voi nhom chimg [383,52 (143,59-942,11) so véi 1057,59 (707,52-1569,00); q < 0,001].
Granzyme B khong khac biét co ¥ nghia gitta BP va chimg & mo da hodc huyét thanh. Trong dich

bong nude, MMP9 va Granzyme B thé hién phan bé rong giita cac bénh nhan (Bang 1, Hinh 1).

Bang 1. Nong 36 MMP9 va Granzyme B chuin héa theo loai miu

Loai miu Diu 4n Nhom BP Nhom chirng P value | Q value
149,58 76,29
Mo da MMP9 0,007 0,014
(55,25-399,91) (35,98-155,78)
2,15 2,76
Mo da Granzyme B 0,692 0,692
(0,65-7,07) (0,33-6,70)
) 383,52 1057,59
Huyét thanh MMP9 <0,001 <0,001
(143,59-942,11) | (707,52-1569,00)
) 0,009 0,005
Huyét thanh Granzyme B 0,165 0,220
(0,003-0,035) (0,004-0,009)
1642,53
Dich bong nuéc MMP9 - - -
(341,24-3437,44)
0,211
Dich bong nugc | Granzyme B - - -
(0,046-1,260)

Dir liéu dwoc trinh bay dudi dang trung vi (IOR). P value la két qua so sanh BP véi chitng bang

kiém dinh Mann-Whitney U. Q value la P value sau hiéu chinh dwong tinh gia FDR Benjamini-

Hochberg trong cdc so sanh BP - chitrng ciia mé da va huyét thanh. Dau

do dich bong nuwoc chi co o nhom bénh.

“

nghia la khong ap dung
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Phan b6 MMP9 & md da va huyét thanh
& bénh nhan Bollous Pemphigoid
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Hinh 1. Phin bé MMP9 chudn héa & mé da va huyét thanh. Pwong ngang trong hop la trung vi;
hép biéu dién khodng tir phin vi (IOR); rdu biéu dién gid tri nhé nhdt - 16m nhdt trén thang log10.
Ddu ** va *** lan lwot biéu thi ¢ < 0,01 va g < 0,001 sau hiéu chinh FDR Benjamini-Hochberg.
2. Twong quan giira MMP9, Granzyme B va hoat dong bénh
Khong ghi nhan twong quan cé y nghia sau hi¢u chinh duong tinh gia FDR gitta BPDAI
activity va MMP9/Granzyme B & mo da, huyét thanh hodc dich bong nuéc. Cu thé, cac hé sé twong
quan Spearman gitra BPDAI activity va MMP9/Granzyme B déu thip va khong dat y nghia sau hiéu
chinh (q > 0,05). Tuy nhién, MMP9 va Granzyme B trong m6é da nhom BP c6 tuong quan thuan
murc trung binh (r = 0,442; q < 0,001), goi  hai phan tir nay c6 thé cing phan anh trang thai viém tai
mé tdn thuong hon 1a mirc do hoat dong bénh do b?lng BPDAI tai mot thoi diém.
3. Cai thién 1am sang trong nhém diéu tri doxycycline
Trong 43 bénh nhan BP c6 dit li¢u tai 1an kham dau va it nhat mot 1an tai kham sau diéu tri,
trung vi thoi gian theo ddi 1a 106 ngay (65-159). BPDAI activity giam tir 25,00 (18,00-45,00) tai lan
kham dau xudng 12,00 (5,00-17,50) tai 1an tai kham cudi; trung vi thay ddi 1a -15,00 (-24,00 dén -
8,50), p < 0,001. C6 41/43 bénh nhan giam BPDAI & 1an tai kham cudi so vé6i lan kham dau (Hinh
2).
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Thay déi BPDAI & bénh nhan
c6 theo d6i lam sang
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Hinh 2. Thay déi BPDAI activity giita lan khdm dau va lan tdi khdam cudi ¢ 43 bénh nhén BP dwoc

diéu tri doxycycline. M6i diém biéu dién mdt bénh nhan. Puong ngang trong hdp la trung vi; hp

biéu dién khodang tir phdn vi (IQR); rdu biéu dién gid tri nho nhat - Ién nhdt. Ddu *** biéu thi p <

0,001 theo kiém dinh Wilcoxon signed-rank.
4. Sy tai cdu tric kiéu hinh Breg theo thoi gian
O 35 bénh nhan c6 mau xét nghiém té bao dong chay tai lan kham dau va 1an tai kham sau

diéu tri, BPDAI activity giam tu 24,00 (18,00-41,50) Xuéng 10,00 (4,50-14,50), q < 0,001.
CD24°°CD27" Breg c¢6 xu hudng giam; IgM"CD1d" trong té bao B c6 xu hudng ting; quan thé
IgM*CD1d*CD147" trong té bao B ¢6 xu hudng giam. Sau hiéu chinh duong tinh gia FDR, céc thay
d6i Breg chua dat ¥ nghia thong ké; CD147 MFI ting véi q = 0,054 nhung s6 mau hop 18 chi con
13, do do chi nén xem la phét hién tham do (Bang 2, Hinh 3).
Bang 2. Thay d6i BPDAI va cac diu 4n Breg ¢ bénh nhan tai kham c6 xét nghiém té bao dong
chay

Chi s6 n | Kham lin dau | T&i kham Thay doi Q value

24,00 (18,00- | 10,00 (4,50- | -15,00 (-23,00-
BPDAI activity 35 <0,001
41,50) 14,50) -9,00)

CD24%°CD27" Breg | 35 | 13,50 (8,64- | 11,20 (0,00- | -4,30 (-11,85- | 0,179
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Chi s6 n | Kham lan dau Tai kham Thay doi Q value
(% té bao B) 23,80) 19,60) 5,61)
IgMCD1d" (% té bao 3 5,28 (1,21- 9,16 (4,00- 2,84 (-3,62- 0.179
B) 13,70) 14,70) 8,88) ’
IgM'CD1d"CD147* 3 0,84 (0,16- 0,00 (0,00- -0,24 (-1,07- Noo
(% té bao B) 2,55) 0,59) 0,37) ’
35,20 (29,80- | 69,30 (53,30- | 40,00 (11,40-
CD147 MFI 13 0,054
57,00) 99,60) 63,30)

Dir liéu dwoe trinh bay dwdi dang trung vi (IOR). Thay déi dwoc tinh bang gid tri tai tdi kham triv
gid tri tai lan kham dau. Phdn tich sir dung kiém dinh Wilcoxon signed-rank; O value la P value sau
hiéu chinh FDR Benjamini-Hochberg. CD147 MFI duoc phan tich trén 13 bénh nhdn co dir liéu
MFT hop [é.

Thay d6i BPDAI va cac dau an Breg
& bénh nhan tai kham
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Hinh 3. Trung vi thay doi BPDAI va cdc dau an Breg ¢ 35 bénh nhan tai kham co xét nghiém te bao

dong chay. Thay doi = tdi kham - lan khdm dau; gid tri am biéu thi giam, gid tri dwong biéu thi
tang.
IV. BAN LUAN

Nghién ciru ndy mé ta dong thoi dic diém MMP9/Granzyme B & nhiéu loai mau va su thay
d6i kiéu hinh Breg theo thdi gian & bénh nhan BP diéu tri doxycycline. C6 ba phat hién chinh. Thir
nhat, MMP9 thay ddi khac nhau giita mé da va huyét thanh: ting tai mé da nhung giam trong huyét
thanh. Thir hai, Granzyme B khong khac biét rd gitra BP va chimg, nhung c6 phan b rong trong
dich bong nudc. Thir ba, cai thién BPDAI trong qua trinh theo déi di kém cac bién d6i khong dong
nhat cia Breg ngoai vi.

Két qua MMP9 ting trong mo da nhung giam trong huyét thanh cho thay viéc dién giai
protease trong BP can dit trong bdi canh loai miu duoc khao sat. Néu chi phan tich huyét thanh,
nghién ctru co thé bo sot biéu hién tang tai mo ton thuong. Nguoc lai, néu chi phan tich mo da, két
qué c6 thé bi dién giai qua mic nhu mot thay dbi toan than. Do d6, cum tir phtt hop nhét cho két qua
hién tai 12 'ddc diém phan bé theo loai mau', khong nén goi 1a thay doi hé théng hay dap ung diéu tri.

Granzyme B khong khac biét co ¥ nghia gitra BP va ching & mo da hodc huyét thanh trong
phan tich hién tai, nhung sy phan b rong trong dich bong nudc goi y tinh khong dong nhét cua vi
moi trudng ton thuong. Piéu ndy phu hop véi vai trd sinh hoc ctia Granzyme B nhu mot serine
protease c6 thé hoat dong ngoai té bao, tham gia pha hily cac protein bam dinh tai ving tiép giap
thuong bi - trung bi trong cac bénh pemphigoid.

Vé truc Breg, dit lidu theo thoi gian cho thdy cai thién 1dm sang 13 rét trong qua trinh theo
ddi, nhung cac bién d6i Breg chua dong nhét va da sb chua dat y nghia sau hi¢u chinh da kiém dinh.
Diéu nay c6 thé phan anh hai kha nang. Mot 1a cai thién 1am sang xay ra sém hon hodc rd hon so véi
phuc hdi can bang Breg ngoai vi. Hai 14 cac quan thé Breg trong méau ngoai vi chi phan anh mét
phan d4p tmg mién dich trong BP, trong khi ton thuwong da con chiu anh huong cia ty khang thé, bo
thé, bach cau i toan, bach cau trung tinh va vi moi truong tai mo.

Mot diém quan trong 1a nghién ciru nay khong nén duoc dién giai nhu bang ching truc tiép
rang doxycycline 1am giam MMP9 hodc Granzyme B. Do sb miu protease trudc - sau con rét it,

MMP9/Granzyme B trong nghién ctru ndy pht hop hon véi vai tro chi diu protease theo loai mau,

10
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trong khi dir 1i€u theo thoi gian chu y€u ho trg nhan dinh vé cai thi¢n 1am sang va tai cau truc mdt

phan kiéu hinh Breg.

Nghién ctru c6 mot s6 diém manh: tich hop dir liéu 1am sang, ELISA va xét nghiém té bao
dong chay; tach rd cac quan thé phan tich theo don vi thong ké; va sir dung hiéu chinh FDR dé han
ché nguy co duong tinh gia. Tuy nhién, nghién ctru ciing c6 han ché. Thiét ké quan sat khong co
nhom d6i chimg khéng dung doxycycline nén khong thé két ludn nhan qua. Phan tich
MMP9/Granzyme B chua c6 di mau trude - sau dé danh gia dap ung protease theo thoi gian. Ngoai
ra, quﬁn thé Breg dugc xéc dinh dya trén diu 4n bé mat, chua co thi nghiém chuc nang nhu IL-10,
Granzyme B noi bao hodc kha nang trc ché té bao T.

V.KET LUAN

O bénh nhan pemphigoid bong nudc, MMP9 va Granzyme B biéu hién khac nhau theo loai
mau. MMP9 ting & md da nhung giam trong huyét thanh, trong khi Granzyme B khong khéc biét co
y nghia giita BP va chtng. Trong nhom diéu tri doxycycline c¢6 theo doi, BPDAI cai thién rd rét va
di kém sy tai céu triic mot phan kiéu hinh Breg ngoai vi. Cac két qua niy goi y can phan tich song
song md ton thuong, huyét thanh va dit liéu t& bao mién dich dé hiéu day da hon dap tng sinh hoc
trong BP.

LOI CAM ON VA CAM KET

Nhém tac gia tran trong cdm on ngudi bénh, ngudi tham gia nhom chimg, Khoa Giai phau
bénh - Bénh vién Da lidu Trung uong va Trung tim Huyét hoc va Truyén méau - Bénh vién Bach
Mai d3 ho tro qué trinh khdm nghién ctru, thu thap mau va thyc hién xét nghiém. Nhom tac gia
tuyén bd khong c6 xung dot loi ich lién quan truc tiép dén nghién ctru nay.
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SUMMARY

MMP9, GRANZYME B AND BREG REMODELING IN DOXYCYCLINE-TREATED
BULLOUS PEMPHIGOID

This observational study investigated MMP9/Granzyme B profiles in lesional skin, serum
and blister fluid, and longitudinal regulatory B-cell (Breg) remodeling in doxycycline-treated
bullous pemphigoid (BP). ELISA was performed in skin (96 BP, 42 controls), serum (67 BP, 40
controls) and blister fluid (64 BP samples). Peripheral blood immunophenotyping was performed in
35 BP patients with samples obtained at the first visit and post-treatment follow-up visits matched to
clinical dates. Skin MMP9 was higher in BP than controls, whereas serum MMP9 was lower in BP.
Granzyme B did not differ significantly between BP and controls in skin or serum. BPDAI activity
decreased substantially during follow-up, accompanied by partial but heterogeneous changes in
Breg-related phenotypes. These findings suggest that MMP9/Granzyme B should be interpreted by
sample type, while clinical improvement during doxycycline treatment is accompanied by partial
peripheral Breg remodeling.

Keywords: bullous pemphigoid; doxycycline; MMP9; Granzyme B; regulatory B cell; Breg;
CD147; peripheral blood immunophenotyping.
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