Nghién cutru khoa hoc céng nghé
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4 Quang phd Raman 12 mét ki thuat hién dai da duoc st dung phd bién
trén thé gidi trong nghién ciru y sinh hoc va chan doan mé bénh hoc, tuy
nhién ¢ Viét Nam lai chua c6 bt ctr nghién ctru ing dung quang phd
Raman trong linh vuc nay.

v/ Nghién ctru nay ciia chiing toi 1a nghién ctru dau tién vé quang phd Raman
ctia mo sinh hoc ndi chung va mé da noi riéng thye hién tai Viét Nam.

- Tém tit: Nghién ciru nham danh gia kha ning tng dung k¥ thuat quang phd
Raman trong khao sat mo da ngudi va phan tich nhiig thay ddi trong ciu trac hoa
hoc ctia mé dudi tic dong clia qua trinh ¢b dinh bang formalin. Di tugng nghién ciru
g6m mo da tuoi (chua ¢ dinh) va mé da da dugc cb dinh bang formalin. Quang pho
Raman dugc thu nhén tir ca hai nhom mau dé phan tich va so sanh su bién déi tin hiéu
phé. Két qua cho thdy ph6 Raman ctia mé da twoi c6 su twong dong cao véi cac nghién
ctru qudc té, véi cac pic dic trung tai 855, 933, 1003, 1033 va 1451 ecm™, dai dién cho
cac thanh phan chinh nhu protein (dic biét 1a collagen), lipid va keratin. Sau c6 dinh,
phd Raman thay doi rd rét: cuong do cac pic lién quan dén protein va lipid (856, 933,
1271, 1451, 1653 cm™) suy giam va xuét hién thém céc pic mai tai 907 va 1492 cm™
- la cdc tin hi€u déc trung cta formalin. Nhimg thay doi nay cho thay formalin c6 thé
anh huong dén d6 chinh xac ciia phéan tich phd Raman bang cach 1am nhiéu hodc lam
mat cac tin hiéu ddc trung ciia mo. Két qua mé ra tiém ning Gng dung quang phd
Raman nhu mét céng cu khong xam 14n trong nghién ciru va phan tich mé sinh hoc
tai Viét Nam.

- Tir khod: Quang phé Raman, mé da, cé dinh mo, formalin.

1. PAT VAN PE

Trong nhiing nim gan day, k¥ thuat quang pho Raman da dugc tmg dung rong
rdi trong nghién ctru mo bénh hoc nhd kha ning cung cép thong tin phan tir chuyén
sau ma khong can sir dung thudc nhuém hay xir Iy phirc tap mau. Nhiéu cong trinh
trén thé giéi da chimg minh tiém ning to 16n cta ky thuat nay trong viéc phat hién
s6m va hd trg chan doan céac bénh 1y ac tinh, dic biét 1a cac loai ung thu nhu ung thu
va [1, 2], ung thu phoi [3-5] va dic biét 1a ung thu da nhu ung thu biéu mé té bao day
(basal cell carcinoma), ung thu héc td da (melanoma) va ung thu biéu moé té bao vay
(squamous cell carcinoma) [6, 7].
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Uu diém 16n ciia quang phé Raman nam ¢ kha nang cung cap "dau véan tay phan
tu" ctia mau mo, tur d6 cho phép nhan bict va phén biét cac thanh phan sinh hoc nhu
protein, lipid, carbohydrate nucleic acid... voi do chmh xac cao. Nho vay, quang phé
Raman khong chi hd trg trong nghién ctru dinh tinh chu trac mo, ma con ¢o thé dinh
lwong ndng d6 cac hop chit trong mau sinh hoc - didu rit quan trong trong viéc theo
ddi tién trinh bénh hodc danh gia hiéu qua dicu tri.

Tuy nhién, dé dam bao két qua phan tich Raman chinh xéac va tai 1ap duoc, qua
trinh chuan bi mau can dugc kiém soat chit ché. Mot trong nhitng budc khong thé
thieu trong quy trinh xtr Iy mo sinh hoc hién nay 1a c6 dinh mau bang dung dich
formalin. Qua trinh c6 dinh gitip duy tri hinh théi va cau trac md, ngan ngura sy phan
hiy trong qua trinh luu trit hodc phén tich. Mac du vay, formalin lai c6 thé tham gia
vao cac phan tng hoéa hoc véi thanh phan mé nhu protein, collagen, acid nucleic,...
tao ra cac san pham moi hodc lam bién d6i cau tric hoéa hoc ban dau. Nhfrng bién doi
nay c6 kha nang gay sai léch két qua phan tich Raman, vi cac dai pho mdi xuat hién
hodc cuong do pho bi thay doi, khién cho viéc giai doan dit li€u Raman gép kho khan,
dac biét trong cac nghién ctru yéu cau d¢ chinh xac cao nhu chan doan mé bénh.

Do d6, viéc khao sat cu thé anh huéng cta formalin dén quang phé Raman cta
mo sinh hoc - trong truong hop nay la mo da - 1a hét ste can thi€t. K&t qua cua nghién
clru khong chi gop phén lam rd mirc d6 thay doi v€ mat pho sau ¢d dinh, ma con cung
cap co s dé€ hiéu chinh phuong phap xur Iy mau, tir d6 nang cao do tin cy khi tmg
dung k¥ thuat quang phd Raman trong nghién ctru mé bénh hoc, dac biét trong cac
ung dung lam sang vé chan doan ung thu da.

Xuét phét tir thyc tidn d6, ching t6i tién hanh nghién ciru “Phan tich sy thay doi
quang phd Raman ctia mé da trude va sau co dinh bang formalin”, véi hai ni dung chinh:

1. Khao sat quang ph6é Raman ctia mo da tuoi

2. Khao sat quang pho Raman ciia mé da sau ¢ dinh bang dung dich formalin.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU

2.1 Pdi twong

- 10 mau mé da ngudi binh thudng chua qua c¢b dinh.

- 10 mau md da nguoi ngudi binh thudng da cb dinh bang dung dich formalin
trong 24h.

Céac mau mé da dugc léy tr nguoi hién, lwu trit tai vién 69 va da duoc thong qua
Hoi déng dao dirc theo quy dinh. Vi tri ldy mau la ving mit trong dui. M6 da tuoi sau
khi ldy dwoc rira bang nude mudi sinh ly va bao quan trong thung lanh ~ 4°C. Sau d6
md da tuoi dugce chia lam 2 phan 1 phan dugc do quang phd trong vong 6 tiéng ké tir
khi 1dy mau, 1 phan dugc ¢ dinh biang dung dich formalin 10% trong 24h sau d6 méi
dem di do quang pho.

2.2. Phwong phap

Céc miu mo dwgc chuin bi mau theo phuong phap cit lanh véi d6 day lat cét
15 pm va soi dudi kinh hién vi quang phd Raman LabRAM soleil v1.0 (Horiba, Nhat
Ban), vat kinh 50x (NA = 0.6, Nikon), ngudn laser c6 budc song 785 nm, cong suit
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do 10 mW. Céac thong sb dugce cai dat theo quy trinh da dugc thong qua tai Vién 69.
M&i 16p da (thuong bi, chan bi), chiing t6i tién hanh do tai 3 vi tri gdm 2 vi tri ¢ ving
ria 2 bén va 1 vi tri & trung tAm. Tai mdi vi tri d6 tién hanh do 3 14n, lay phd trung
binh d¢ loai bé nhiéu do ki thuat do.

Dir liéu phé Raman thu duoc tir cac mau mo da sau khi do béng thiét bi duoc
xtr Iy nham loai bé nhidu, hiéu chinh cac sai léch tin hiéu va chudn hoa trude khi phan
tich. Toan b qua trinh xir Iy dwoc thyuce hién bang phin mém LabSpec6 tich hop trong
thiét bi di kém. Qua trinh xtr 1y dit liéu gdm cac bude cu thé nhu sau:

- Lam muot tin hiéu (Smoothing): Dé giam nhiéu ngau nhién trén phd ma khong
1am mét di thong tin pic Raman, nghlen cuu ap dung phuong phap lam muot Savitzky-
Golay. Viéc ndy gitp lam muot phd va cai thién do phan giai quang phd trong budc
phan tich tiép theo.

- Hiéu chinh dudng nén (Baseline Correction): Cac phé Raman thudng bi anh
hudng boi huynh quang nén, dan dén duong nén khong bang phang. Phuong phap trir
nén bang hdi quy da thirc bac hai (polynomial baseline fitting) duoc sir dung dé loai bo
thanh phﬁn nay, ddm bao su chinh xac khi xac dinh vi tri va cuong d6 cac pic Raman.

- Cuong d6 cac pic duge chuan hoa theo cudng do cua pic 1003 cm’!. Phuong
phap nay dua trén co s& pic 1003 cm™ cuia phenylalanin rat 6n dinh trong md sinh
hoc, thuong it bi &nh hudng boi formalin nén thuong chon lam chuan ndi d€ so sanh
cuong d¢ gilra cac pic.

3.KET QUA

3.1. Quang ph6 Raman miu mé da ngwoi binh thwong

3.1.1. Quang pho Raman thwong bi

‘ Két qué cho thay quang phd Raman 16p thuong bi ctia 10 me:lu, mo da cd su twong
dong veé vi tri cac pic va phu hop véi cac nghién citu da dugce cong bo (Bang 1).

Hinh 1. Hinh 4anh md da twoi quan sat du6i kinh hién vi quang phd Raman, vat kinh 10x.
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Hinh 2. Quang ph6 Raman thugng bi mé da twoi.

Bang 1. Cac pic dic trung clia quang phd Raman ctia thuong bi mé da tuoi

Pic thu dugc

Pic tham khao

Lién két tao ra pic trong quang phé Raman

[8-10] twong rng
855 855 -C-C ¢ vong prolin cua collagen
918, 947 918, 947 Chudi xoin a-helix cta keratin
1003,1034 | 1003, 1033 ;)igfylalgl"i‘r’ﬁ phospholipid, - C-H  trong
1122 1126 Lién két C-C trong lipid, ceramid
1246 1246 Vung giau prolin cta collagen
1270 1271 Amid III cua keratin
1452 1450-1454 Nhom C-H trong phan tir keratin, lipid
1586 1573 Melanin
1661 1653-1662 Amid I cta keratin

3.2.2. Quang phé Raman chan bi

Két qua cho thdy quang phd Raman 16p chan bi ciia 10 miu mo da 6 sy tuong
dong vé vi tri cac pic va phu hop véi cac nghién ciru da dugc cong bo (Bang 2).
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phd Raman chéan bi mé da tuoi.

Bang 2. Cac pic dic trung ctia quang phd Raman ciia chan bi mé da tuoi

Pic thu duwoc kl;;co t:;:I]I:) | Eil:l gki:l gtz,m ra pic trong quang phé Raman
815 815 -C-O-C giira céc tropocollagen
855 856 Vong prolin trong phan t collagen
933 933 Chudi xo0én o-helix collagen, elastin

1006, 1033 1003,1030 | Phenylalanine trong phan tir collagen, elastin

1246 1246 Vung giau prolin trong phan ti collagen
1451 1450 -CH trong phan tu protein, lipid
1659 1653 Amid I trong phan tu collagen, elastin

3.1.3. Quang pho Raman cia formaldehyde trong nwéc

Quang phé Raman ctia dung dich formalin thu du,oc cac pic déc trung tai cac vi tri:
906 cm™, 1048 em™ va 1489 cm™. Céc pic nay cho thay su hién dién cua cac dao dong
phan ti déc trung trong dung dich va phu hop véi cac nghién ctru da cong bo (Bang 3).

Intensity (counts)

20

80

70

60

50

40

30

20+

S
4-‘—;—‘\—\
———— < 1489

\

i

\,q_uj N — A/ \N\<M
1400 1600 1800 2000

Raman shift (cm™")

Hinh 4. Quang ph6 Raman ctia dung dich formalin 10%.
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Bang 3. Céc pic dic trung trong pho Raman cia dung dich formalin 10%.

Pic tham Lién két tao ra pic trong quang phé Raman

Pic thu duge | | .- [4,11] | twong Gng

906 907 -C=0 cua formalin
1043 1041 -C=0 cua formalin
1489 1492 -CH2> cua formalin

3.2. Quang phé Raman trén miu mé da di c6 dinh formalin
3.2.1. Quang phé Raman thwong bi da qua ¢ dinh bang formalin

. Két qua cho thay quang ph6é Raman 16p chén bi caa 10 n,lﬁu ¢6 sy trong dong
ve vi tri cac pic va phu hop voi cac nghién ctru da dugce cong bo (Bang 4).

Hinh 5. Hinh anh m6 da ¢ dinh formalin quan sat dudi kinh hién vi quang phd
Raman, vat kinh 10x.
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Hinh 6. Ph Raman 16p thuong bi cia mau mo da duogc ¢ dinh formalin
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Béng 4. Céc pic dac trung trong phf) Raman cia thugng bi 10 mau mé da c¢é dinh
bang formalin

Pic tham khdo | [ jen Kké i 5
Pic thu dugc Lién keret tao ra pic trong quang pho Raman
[8-10, 12] tuong ung
855 855 -C-C ¢ vong prolin cua collagen
1031 1033 -CHz trqng phospholipid, C-H trong
phenylalanine
1122 1126 Lién két C-C trong lipid, ceramid
1262 1248-1280 Amid III cta keratin
1443 1440-1450 Nhom C-H trong phan tir protein, lipid
Céu nbi methylene giita cac phan tir protein
1491 1490 y g P P
-H-C-H cua formalin
1659 1653-1662 Amid I cta keratin

3.2.2. Quang pho Raman chén bi di qua ¢6 dinh bang formalin
. Két qua cho thay quang phd Raman 16p chan bi ctia 10 n,l'flu c6 sy tuong dong
v€ vi tri cac pic va phu hgp vdi cac nghién ctru da dugce cong bo (Bang 5).
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Hinh 5. Phé Raman trung binh chén bi cua 10 mau mé da twoi duge ¢b dinh
formalin
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Bang 5. Céc pic dic trung trong pho Raman ctia nhii chan bi 10 mau mé da c¢6 dinh

formalin
Pic thu dugc kl;;co t;;;rll:) | Eﬁgn két taora pic trong quang phé Raman twong

815 815 -C-O-C gitra cac tropocollagen
855 856 Vong prolin trong phan t collagen
908 907 -C=0 cua formalin
933 933 Chudi xoan a-helix collagen, elastin

1004, 1033 1003, 1030 | Phenylalanine

1058, 1092 1056, 1086 | -C-C trong phan tir phospholipid

1246, 1272 1248-1271 | Amid III trong phan tir collagen, elastin
1451 1444- 1450 | -CH trong phan tir collagen, elastin
1492 1490 _Cljflcti(;l Eiclf{zire;lael ignifra cac phan tir protein
1662 1662 -C=0 ctia Amid I trong phéan tt collagen, elastin

3.3. Cuomg dd cac pic sau ¢d dinh formalin

K&t qua so sanh cuong d9 cac pic ciia mo da trudce va sau c¢6 dinh dugc trinh bay

& Béang 6.

Bang 6. So sanh ti 1¢ cuong dd cac pic cia mo da trude va sau ¢6 dinh.

Cuwong dd (don vi dém)
g | Fie thu duge X £ SD Gid tri p
(em™) ,
MO tuoi MO6 ¢6 dinh
1 815 0.082 + 0.006 0.079 £ 0.005 0.6490
2 855 0.574 +£0.015 0.553+£0.013 0.0157
3 933 0.246 £0.010 0.237 +0.009 0.0402
4 1003 1.000 = 0.000 1.000 £ 0.000 1.0000
5 1030 1.148 £ 0.030 1.106 £ 0.028 0.0165
6 1058 0.241 + 0.009 0.229 £ 0.008 0.2856
7 1094 1.241 +£0.025 1.230 +£0.024 0.0522
8 1122 0.351+0.010 0.339 +£0.009 0.2718
9 1246 0.759 £ 0.018 0.731+0.017 0.0046
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10 1271 0.708 £0.017 0.682+0.016 0.0738
11 1450 1.685+0.038 1.492 +0.035 0.0001
12 1492 0.000 £ 0.000 0.079 + 0.006 0.0002
13 1529 0.129 +0.007 0.124 £0.007 0.8751
14 1586 0.162 £ 0.006 0.079 + 0.005 0.2146
15 1653 0.323 £0.012 0.000 0.0001
16 1661 0.415+0.012 0.237 £ 0.009 0.3138

Cdc 6 béi ddm la cdc so sanh c¢é ¥ nghia thong ké véi p < 0,05.
Ket qué cho thay 7 pic thay doi cuong do c6 y nghia thong ké, trong d6 ndi bat la
su xuét hién ctia pic 1492 cm™ va su bién mét ciia pic 1653 cm™

4. THAO LUAN
4.1. Quang phé Raman trong nghién ctru mé hoc da

Duya trén két qua trong Bang 3.1 va 3.2, phé Raman ctia thugng bi va chan bi
mo da cho thay mét s pic phé chung, nhu tai 855 (vong prolin cua collagen), 1003
(phenylalanin) va 1246 cm™ (amid HI) Tuy nhién, ciing ton tai cac pic dac trung riéng
biét, vi du nhu céc pic tai 918 cm™ va 947 cm™, déc trung cho cau trac xodn a-helix
ctia keratin, chii yéu xuat hién & thugng bi, trong khi pic tai 815 cm™, dac trung cho
cdu trac tropocollagen, tap trung & chan bi. Thém vao d6, cudng do céc pic déc trung
cho cdu tric a-helix ciia keratin c6 xu huéng cao hon ¢ thuong bi va giam dan ¢ chan
bi, nguoc lai, cac pic ddc trung cho collagen type I biéu hién manh hon ¢ chén bi va
giam ¢ thuong bi. Nhimg déc diém nay phan anh sy turong quan chét ché gitra ciu trac
mo hoc cta da va phé Raman thu duoc. Cu thé, keratin chiém thanh phan cha yéu ¢
thuong bi, trong khi collagen type I la thanh phan céu triic chinh & chan bi, do sy khac
nhau vé€ chirc ndng va cau truc riéng biét cua tung 16p da.

Két qua nghién ctru nay cua chiing t6i vé co ban pht hop voi cac _nghién ctru
ciia T.T.Nguyen niam 2012 [9], Laurence Van Gulick nim 2019 [14] vé quang phd
Raman cua chan bi m6 da va collagen typ L. Dleu nay cho thiy quang pho Raman cua
mdi chit hay cau trac 1a dic trung cho chat hodc ciu trac d6. Tuy nhién két qua cia ching
t0i van c6 mdt s6 khac biét. Vi du, khi do quang phd Raman & chan bi, chiing t6i thu thém
duoc pic & vi tri 1556 va 1582 cm™, ¢6 thé do cau trac Amid II cua protein [15].

Ngoai ra, gia tri tuyét ddi cua cac pic thu dugc ciling c6 su sai 1éch nhé so voi
cac nghién ctru da duoc cong bd. Phd Raman ctia mo sinh hoc rat nhay cam véi cac
yéu t6 vat Iy va hoa hoc nhu nhiét do, do am, do phan giai cta thiét bi do, ctng nhu
vi tri iy mau. Nhing yéu td nay c6 thé tao ra sy khac biét nhat dinh trong két qua thu
duogc, méc du van nam trong gidi han cho phép. Mo sinh hoc ¢6 cau trac phuc tap,
bao gom nhiéu loai phén tr hitu co khac nhau cuing ton tai tai mot vi tri do, dan dén
kha niang xut hién cc dai ph nam gan nhau. Piéu nay lam ting nguy co chéng lin
pic, tir d6 anh huéng dén d6 chinh xéc trong phan tich dit liéu phd. Chang han, vi tri
cua dai Raman déac trung cho nhom amid III dugc ghi nhan dao dong trong khoang
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1220 dén 1280 cm™, trong k’hi dai phé cua nhom amid [ ciing c6 su bién thién nhe,
nam trong khoang tir 1634 dén 1673 cm™ [16].

4.2. Sw anh hwéng ciia qua trinh ¢6 dinh bing formalin 1én quang phé
Raman citia mau nghién ciru

Céac pic Raman chinh ctia protein va lipid (vi du: 856, 933, 1271, 1451 cm™)
khong thay doi vi tri boi qua trinh cd dinh formalin, c6 thé do cac cdu tric phan tir cia
protein va lipid khong bi thay d6i hoan toan boi qua trinh nay. Tuy nhién, c6 sy giam
16 rang vé cuong d6 Raman tong thé cua cac pic nay. Cu thé, su glam cuong d6 co y
nghia théng ké & cac pic 855, 933, 1246 cm™ cua collagen, 1030 cm™ ctia phenyalanin
va 1450 cm™ cua collagen va lipid. Piéu nay do formalin phan g véi véi cac protein
bét dau hinh thanh cong hop metylol trén nhom amin. Sau d6 cic manh gan metylol vao
nhém amin bac nhat nay bi khit nudce, tao thanh bazo Schiff khong bén ma c6 thé tao
thanh cac lién két chéo methylene vi mot sé gdc acid amin nhur tyrosin [17]. Ngoai ra,
qué trinh ¢6 dinh c¢6 thé 1am that thoat mot phan lipid mang, dic biét 1a lipid mang nhom
amin, kém theo bién dbi tinh toan ven mang, din dén suy giam twong ddi cac dai
CH2/CHs cua lipid (1443-1450 cm™) [18]. Vi vy qua trinh ¢0 dinh nay 1am giam cuong
d6 cac pic lién quan dén dao dong ciia nhdm amid (trong protein) va CH: (trong collagen
va lipid), dong thoi tao ra mot so pic mdi déc trung cho ban than formalin trong pho
Raman tai vi tri 907 va 1492 cm™ [5, 19]. Ching t6i con phét hién thdy pic 1492 cm’!
xuat hién & tat ca cdc mau cd dinh formalin, tuy nhién pic 907 cm™! lai chi xuét hién &
3/10 mau. C6 thé do formalin 14 1 chét d& bay hoi nén trong qua trinh do mdi miu 3 lan,
thoi gian do kéo dai din dén formalin tr do d4 bay hoi, ddn dén phd Raman ciia formalin
cting khong xut hién. Pic 1492 cm™ ¢6 thé 13 ctia cau ndi methylene con lai trong mo.
Gia thuyét nay twong ty cta Faolain va cong su ciing cho rang sy xuét hién ctia pic 1492
cm! khong chi do su xdm nhap cta formalin vao md ma con cé thé chinh 1 sy xuét
hién cia cu ndi methylene [12]. No6i cach khac, ta co thé can cr vao vi tri va cuong do
ctia pic 1492 cm™ dé dénh gia su bao ton cau ndi nay trong mo. Ngoai ra, pic 1653 cm
! (dac trung cho céu triic amid I) khong con xuét hién & toan bd 10 miu nghién ctru. Két
qua nay do formalin déc biét thay ddi cAu trac cta amid 1 [5, 12, 13].

Nhiing thay d6i nay c6 thé gay nhiéu pho, 1am mo hoic che khuét cac pic can
phan tich, tur d6 anh huong dén d6 chinh xac trong nhén dién cAu trac hoa hoc cua
mau mo. Mot sb tac gia da dé xuét c6 thé rira mau d3 cb dinh béng dung dich dé¢m
phét phat dé trung hoa lugng formalin du, hodc chuan bi mau theo phuong phap dong
lanh dé han ché anh hudng cua formalin [13, 19, 20].

Mit khéc collagen typ I 1a thanh phan cau tric chi yéu ctia mé da, giit vai tro
then chot trong viéc duy tri do bén co hoc va tinh toan ven cua t6 chitc mo. Khi cd
dinh md bang formalin, cac phan tir formaldehyde phan (mg v&i cac nhém amin trong
cdu tric clia collagen typ I, tao lién két chéo giita cac chudi polypeptid. Qua trinh nay
gitp tang do bén vimg va 6n dinh hinh thai khong gian cua collagen, qua d6 gop phan
bao t6n cdu tric tong thé cia md da trong thoi gian dai. Do do, su hién dién cia cac
dai phd dic trung cta formalin trong phd Raman ctia md ¢ dinh khong chi 1a biéu
hién cua qua trinh ¢ dinh, ma con c6 thé duge xem nhu mot chi dau phan anh mirc
d6 hoan tat va hiéu qua cua viéc bao quan ciu triic mo, dic biét 1a ¢ cac mau luu trix
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lau dai. Néu cac pic dic trung cua formalin suy giam dang ké hoic bién mé:[, diéu do
c6 thé phan anh tinh trang co dinh khong con hiéu qua, tir do lam co sé quyét dinh co
nén bo sung thém formalin d€ ddm bao chat lugng mau dugc co dinh hay khong.

5. KET LUAN

- Ph6 Raman thu dugc tir cac mau mé da tuoi trong nghién ciru cia chung toi
tuong tu voi két qua nghién ciru khac da dugc cong bd véi cac pic dic trung: 855,
933, 1003, 1033 1451 cm™' twong ung véi cac cau triic md hoc cia da gdm protein
(cha yéu 1a collagen), lipid va keratin.

- C6 dinh bang formalin 1am thay d6i phé Raman ctia miu mé da, gy giam
cuong do pic protein , lipid (856, 933, 1271, 1451, 1653 cm™) va xuét hién thém pic
ctia formalin (907, 1492 cm™), ¢6 thé gay nhiéu hodc mét tin hiéu cén thiét. Tuy nhién,
cac pic formalin cling giup danh gia mic do c¢b dinh mé va quyét dinh viéc bd sung
formalin khi can thiét.

- Day 1a mot nghién ciru mé ta nén chua thé dua ra két luan vé mdi quan hé nhan
qua giita cac yéu té duoc quan sat; cac két qua chi dimg lai & mac d phat hién méi
lién quan ban dau, can duoc kiém chimg thém qua céc nghién ctru v6i ¢ mau 16n hon
va cac diéu kién khac trude khi tng dung 1am sang.

Loi cam on: Cam on lanh dao chi huy Vién 69, Bo Tu lénh Lang Chu tich Hé6 Chi
Minh va tap thé chi huy, nhdn vién khoa Hinh thdi, Vién 69; ciing nhu lanh dao Bé mon
Gidi phdu bénh Iy, phép y, Bénh vién Qudn y 103 da tao diéu kién gitip téi hoan thanh
nghién cuu nay.

Tuyén bé vé déng gop ciia tic gia: Tran Thdi Tii: Chiu trach nhiém xdy dung
Y twong nghién ciru, thyee hién cdc thi nghiém, phan tich dit liéu va sogn thao ban thao
ban dau cia bai bao; Twdong Phi Viwong: Huéng dan khoa hoc, déng gép vao thiét ké
phuong phdp nghién cuu va chinh svra ban thdo.

Tuyén bé vé xung dét loi ich: Cdc tdc gia khang dinh khéng c6 bat ky xung dot
loi ich nao lién quan dén nghién cuu, tai tro, hodc xuat ban bai bdo nay.
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ABTRACTS

APPLICATION OF RAMAN MICROSPECTROSCOPY IN THE STUDY OF
FORMALIN-FIXED SKIN TISSUE ALTERATIONS

This study aims to evaluate the applicability of Raman spectroscopy in the
examination of human skin tissue and to analyze chemical structural changes induced
by formalin fixation. The research subjects included both fresh (unfixed) and
formalin-fixed human skin tissues. Raman spectra were acquired from both sample
groups to analyze and compare spectral signal variations. The results demonstrated
that the Raman spectra of fresh skin tissues closely matched those reported in
international studies, with characteristic peaks observed at 855, 933, 1003, 1033, and
1451 cm™, corresponding to major biochemical components such as proteins
(particularly collagen), lipids, and keratin. After fixation, significant spectral changes
were observed: the intensities of peaks associated with proteins and lipids (856, 933,
1271, 1451, and 1653 cm™) were reduced, and new peaks emerged at 907 and 1492
cm™'-characteristic signals of formalin. These changes indicate that formalin may
compromise the accuracy of Raman spectral analysis by interfering with or masking
the tissue’s intrinsic spectral features. The findings highlight the potential of Raman
spectroscopy as a non-invasive tool for studying and analyzing biological tissues in
Vietnam.

Keywords: Raman spectroscopy, skin tissue, tissue fixation, formalin.
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