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Tong hop Naphtol as-thé Photphat lam co chat nhuém
Photphataza bach cau nguoi
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Tém tit: Naphtol AS-BI photphat dugc tmg dung 1am co chit nhuém héa hoc té bao dé phan loai
dong bénh bach cau kinh va phan biét t& bao Lympho T trong bénh bach cau cip. Dé bd sung
ngudn co chit c6dd nhay va do dic hiéu cao vdi gia thanh hop ly, da tién hanh téng hop day 3-
[(N-aryl)cacbamoyl]-naphtalen-2-yl dihidroxyphotphat (Naphtol AS-X photphat) bang phan ung
ctia cac dan xuat Naphtol AS-X véi POCI; sau d6 tlen hanh thity phan. Két qua str dung 6 hop chat
Naphtol AS-thé photphat (naphtol AS-X photphat) tong hop duoc lam co chat nhudm photphataza
déc hiéu bach cau cho thiy rang tat ca cac co chat déu duong tinh véi cac té bao bach cau trung

tinh, bach cau wua axit va bach ciu wa bazo.

Tuwr khoa: Naphthol AS-BI phosphate, Alkaline phosphatase, acute leukemia.

1. Mé diu

Bénh bach ciu 1a mot nhém bénh 1y 4c tinh
hé théng tao mau [1]. S6 ngudi méc bénh c6 xu
huéng ngiy cang ting v6i dic diém c6 sy ting
sinh bét thuong khong thé kiém soat cua cac té
bao bach ciu chua trudng thanh 14n at cac té
bao binh thudong trong tily xuwong va mau ngoai
vi. Theo théng ké cua to chic Stc khoe My
nam 2016, ti 1& médc bénh ung thu bach ciu la
tuong dbi cao chiém 4% va ding thir 9 trong
cac bénh ung thu mic & nam gioi, chiém 3% va
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dung thir 8 trong cac bénh ung thu méc & nit
gioi [2].

Hién nay, viéc phén loai dong té bao ung
thu mau theo tiéu chuén FAB dua trén ket qua
clia ba phuong phap: mién dich, di truyén va
nhudm hoa hoc té bao [3]. Nhuoém hoa hoc té
bao 14 ki thuat dé thao tac, khong doi hoi may
moc thiét bi dt tién va gia thanh ré nén duoc
mg dung trong nhiéu bénh vién, co s& nghién
ctru. Nhudém hoa hoc té bao gdm nhiéu k§y thuat,
trong d6 nhuém photphataza bach cau ding dé
phén biét bénh bach cau kinh dong tuy va bach
ciu cip dong té bao toc (hairy cell). Co chat
dugc st dung 1a Naphtol AS-BI photphat c6 d6
nhay va d¢ déc hiéu cao nhung phai nhép ngoai
v6i gia thanh dit. Ngoai ra, viéc van chuyén co
chat gip kho khin do phai bao quan phai duéi -
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20°C [4]. Vi vay, tong hop day Naphtol AS-X
photphat thé 1am co chit nhudém photphataza
dung trong chan doan, diéu tri bénh bach cau
nguoi thay thé hoa chét nhap ngoai 1a d¢é tai co
¥ nghia khoa hoc va thuc tién can thiét.

2. Thue nghiém va phwong phap nghién ciru
2.1. Héa chat va thiét bi

Hoa chit:

Céc Naphtol AS-D photphat 95%, Naphtol
AS-OL photphat 95%, Naphtol AS-CA
photphat 98%, Naphtol AS-BS photphat 99,3%,
Naphtol AS-BO photphat 99,42%, Naphtol AS-
LC photphat 99,41%, Na2P04 99%, loai P,
KH2P04, loai P, san pharn cua Sigma Aldrich;
muodi diazo: Fast red violet LB salt 1a san pham
cua Acros; THF 99% va POCl; 99%, san phgm
cua Merk; Pyr,idin 99% , HCI 36,7%, san pham
cua Trung Qudc;

Céc hoa cht trén dugc tinh ché lai khi can
thiét.

Dung cu va thiét bi:

Ph hong ngoai (IR) dugc do trén may
FTIR Affinity trong khoang 400- 4000 cm-1 tai
khoa Hoa hog, Pai hoc Khoa hoc Tu nhién-
DPHQGHN; mau duoc ép vién véi KBr;

Phd khéi lugng (MS) duoc do trén may LC-
MSD-Trap-SL cua hang Agilent Technologies
(M$), Vién Hoa hoc -Vién Khoa hoc va Cong
nghé Viét Nam;

Phd cong huong tir proton dwoc do trén
may ADVANCE  Spectrometer  (Bruker
500Mv), tan so0 500MHz, tai khoa Hoa hoc,
truong Pai hoc Khoa hoc Ty nhién-DPHQGHN;

Cén phan tich Sartorius do chinh xac 10
gram, tai Bénh vién 19-8;

May do diém nong chiay Omega SMP40,
phong thi nghiém Hoéa dugc, Khoa Hoda hoc,
Pai hoc Khoa hoc Ty nhién- PHQGHN;

U nhiét tiéu ban nhudém bang may diéu
nhigt CW-20GS ( 0-500°C) tai nhiét d§ 37°C
ciia Han Qudc, do chinh xac + 0.1°C, tai bénh
vién 19-8;

Soi tiéu ban bang kinh hién vi hai mit
Nikon véi @6 phong dai 1.000 lan c¢6 gan may
chup anh, tai vién 19-8.

Phwong phap nghién ciru: téng hop hiru
co va nhuom hoda hoc t€ bao.

2.2. Thyc nghiém

2.2.1. Tong hop ddy co chit Naphtol AS-X
photphat

Quy trinh tong hop Naphtol AS-D photphat:

Hoa tan 1,00 gam Naphtol AS-D ( 3,426
mmol) trong 10 ml dung moéi pyridin khan (
dugc 1am khan bang NaOH) sau d6 lam lanh
hdn hop phan tmg dén 0°C. Nho tir tir ting giot
0,481 ml dung dich POCl; (5,139 mmol), khudy
déu trong 24h, giit nhiét do tai 0°C. Cho 15ml
nude da vao hon hop, diéu chinh pH ciia dung
dich & pH=8 biang dung dich NaOH IM va
khudy déu khoang 15 phut dé phan tmg thuy
phan xay ra hoan toan, thu dugc dung dich chira
dinatri 3-[(N-aryl) cacbamoyl]naphthalen-2-yl
photphat. Acid héa hén hop bing dung dich
HCI 0,1M cho t6i khi xut hién két tia ( pH=2).
Loc thu két taa. Phan dich loc duoc pha loang
b?mg lwgng nudc da theo ty 1€ 1:1, khuéy manbh,
thu thém két tia. Gop 2 phan két tia v6i nhau
va rira bang dung dich HCI loang thu dugc co
chét naphthol AS-X photphat thé dang rin mau
nau. Tinh ché co chit bing cich hoa tan
naphthol AS-X photphat thé vao NaOH 1M,
thém dung moi tetrahydrofuran (THF) theo ty 1&
THF: nudc = 1:5, sau d6 lam lanh dung hdn
hop & 2-4°C va axit héa bang HCI 0,IM dén
pH=4. Loc thu co chat naphthol AS-X photphat
tinh khiét.

Hiéu suit san pham 1a 0,5414 gam (44%).

Tuong ty di tién hanh téng hop cac dan
xuét naphtol AS-X photphat khac.

Két qua tong hop, mot sé hing s6 hoa 1y va
cac du kién phd cua cac co chit tong hop duoc
thé hién trong cac bang 1 va 2.

2.2.2. Nhuom hoa hoc 6 bao ky thudt
nhuom photphataza

Cac co chat tong hop dugc sir dung 1am co
chat cho k¥ thuédt nhuém photphataza.
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Quy trinh nhuém hoéa hoc té bao duoc tién
hanh 4 budc theo tai liu [5].

_ Bude I ch dinh ti€u ban trong dung dich
¢0 dinh, rira k¥ bang nudce cat, dé kho;

Budc 2: Nhing ti€u ban trong dung dich
nhuom 30 phat ¢ nhiét do 37°C. Dung dich
nhuém dugc pha ché (tinh cho mot ti€éu ban
nhudém) nhu sau:

Dung dich co chét: 100 pl
Dung dich mudi diazo: 100 pl
Dung dich dém: 2.000 pl
Tdng thé tich: 2.200 ul

Budc 3: Nhudm nhan va nén bang dung
dich Hemtoxylin 5 phut ¢ nhiét do 37°C, rira
sach tiéu ban, dé kho va doc tiéu ban duéi kinh
hién vi voi d6 phong dai 1000 lan.

Két qua nhuém dugc danh gia bang béng
phuong phap phan d6 va tinh diém theo quy
trinh 91 cta hang Sigma:

- D6 0: Khong c6 hat bit mau thudc nhudm.

- D6 1: it hat mau do trén nguyén sinh chit,
hat min nho, chiém <1/3 bao twong cua té bao.

-bo2 Nhiéu hat mau do6 trén nguyén sinh
chat, hat trung binh, chiém 1/3 d&n 3/4 bao
tuong cua té bao.

- D6 3: Nhiéu hat mau do trén nguyén sinh
chat, hat to, chiém hét bao tuong cua té bao va
che phii mot phan nhan té bao.

- D6 4: Nhiéu hat pha kin nguyén sinh chat
va nhan, hat to.

Piém nhudém duoc tinh theo cong thirc:

SY (didm)=Yox 0+ Y, x 1 + Y, x2+Y;
x3+Ysx4

Thuc hic:en phuém ky thuat photphataza sur
dung co chat tong hop dugc dé khao sat thoi
gian nhudm t6i uu va pH nhudm toi uu.

Cac dung dich dém sur dung:

PO,* 0,0124M, pH = 7.4 (a)
PO,* 0,0667M — NaF, pH = 7,9 (b)
PO,* 0,0667M, pH = 8.0 (c)
PO,* 0,0667M, pH = 6,8 (d)
PO,* 0,0124M, pH = 5.4 (e)
Photphat axit, pH = 5,2 ®
Photphat kiém, pH = 10,4 (2)
Tris, pH=19,5 (h)
Veronal axetat, pH = 9,799 i)

Két qua khao sat duoc thé hién trong cac
bang 3-5.

3. Thio ludn két qua

3.1. Tong hop co chdt Naphthol AS-X photphat

Quy trinh tdng hop Naphtol AS-X photphat
duoc thyc hi€n qua 3 giai doan theo [6]:

a. Toéng hop 3-[( N-aryl) cacbamoyl] naphtalen-2-yl photphodiclorat:
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b. Téng hop dinatri-3-[( N-aryl) cacbamoyl] naphtalen-2-yl photphat.
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c. Tong hop 3-[(N-aryl) cacbamoyl] naphtalen-2-yl dihidroxyphotphat.

NH©

Theo quy trinh thi nghiém trén da téng hop
duoc 6 co chat voi hi¢u suat trong khoang 40-

NaO—

|
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HC10.1M, 0 °C
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50% va trong d6 ¢6 1 co chat 1a Naphtol AS-
BO photphat 1a mét co chat mai (bang 1).

OH

- bo tjnh khiét cua céac co chit duoc kiém tra
bang phd IR va MS (bang 2).

Béng 1. Két qua da tong hop duoc 6 dan xuat naphtol AS-X photphat

Ki hiéu Nhom the -X Tén co chat

I o- CH; Naphtol AS-D photphat
I o- OCH; Naphtol AS-OL photphat
1 m-, o- OCH3, p- Cl Naphtol AS-LC photphat
v m- NO, Naphtol AS-BS photphat
v m- Cl;0- OCH;3 Naphtol AS-CA photphat
VI N- naphtyl Naphtol AS-BO photphat

Bang 2. Hi¢u suat, mot s hing s6 hoa 1y, phd IR va MS cua cic co chit da téng hop dugc

L n M o 0 ) 1 ESI-MS,

Ki hi¢u (g/mol) H(%) T,C IR (KBr; v, cm™) m/z [Ttd] (%)
3394,7 (N-H); 1651,1 (C=0)

I 357,30 44 100-103 1232,5; 1166,9; 1062,8 (P-O/ C- [M-H] =356,3
0);3020,1 (Cy- H)
3350,4 (N-H); 1641,4 (C=0) -

I 373,30 36 190-192 1261,4; 1168,9; 1053,1 (P-O/ C- {ﬁfl{{]]+:337713:99
0);3035,9; 3061,0 (Cqpno- H) ’
3346,5 (N-H); 1625,9 (C=0) -

I 437,77 24 155-157 1240,2; 1178,5; 1068,5 (P-O/ C- %ﬁfl{{]rji;gg
0);3016,6; 3076,4 (Cypo- H) ’
3329,1 (N-H); 1678,0 (C=0); .

v 388,27 58 83-85 1253,7; 1111,0; 1056,9 (P-O/ C- %ﬁfl{{]rjggégg
0);3070,6 (C,o- H) ’
3367,7 (N-H); 1647,2 (C=0); -

v 407,74 53 154-156 1255,6; 1168,8; 1068,5 (P-O/ C- {ﬁfgrja%’?g
0);3064,8 (Cyp- H) ’
3574,1 (N-H); 1662,6 (C=0); —

VI 393,33 56 141-143 1247,9; 1166,9; 1087,8 (P-O/ C- [M-HJ =391,

0);3068,7 (Cyo- H)

[M+H]" = 394,0

Trén phd IR ¢ cac hip thu dic trung cho
dao dong hoéa tri N-H amit bac 2 & 3350 cm™;
dao dong hoa tri C=0 cua amit ¢ 1650 cm’™;

dao dong bién dang cua lién két N-H ¢ 1530

cm’ bi chdng chap 1an vao ving dao dong hoa
tri ctua lién két C=C cuia vong thom; cac dao
dong hoa tri C,,—H ciing xuat hién & 3050 cm™.
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Phé MS cua hop chit Naphtol AS-X
photphat cho nhiéu phan manh do céu trac kém
bén cta phan tir. Cac pic tuong Umg voi ion
phén ta [M-H] va [M+H] phu hop véi phan tu
khéi ctia hop chat tong hop duorc

OH

Naphtol AS-BO photphat

Ph6 'H-NMR cia Naphthol AS-BO
photphat ( DMSO; 6, ppm; J, Hz): 10.97 (s, 1H,
NH), 8.42 (s, 1H, H-4), 8.30 (d, >J=9.0, 1H, H-
5%), 8.07 (d, °J = 8.0, 1H, H-5), 7.96 (d, 2H, H-
1, H-8’), 7.90 (dd, 2H, H-8, H-4"), 7.83 (d, *J =
8.0, 1H, H-2"), 7.76 — 7.45 (m, 5H, H-3’, H-6’,
H-7°, H-6, H-7). Trén phé 'H-NMR cua
Naphthol AS-BO photphat cho xuat hién singlet
tai 10.966 ppm cua proton trong lién két N-H
(amit), khong thiy xuit hién proton nhom OH
ctia photphat, c6 1& do proton ciia OH d& bj mat
khi trong dung méi c¢6 vét nude.

Két qua xac dinh phd IR va MS cho thiy
cac co chat c6 do tinh khiét can thiét dé tién
hanh thi nghiém nhu¢n t& bao.

3.2. Nhuom ky thudt photphataza

Céc co chit tong hop duoc ¢ trén duoc dem
di nhuém hoa hoc té bao ky thuét nhudm
photphataza thdy rang tat ca cac co chit téng
hop duoc déu cho két qua duong tinh dac hi¢u
v6i cac té bao dong bach ciu: bach ciu trung
tinh, bach cau wa axit, bach cau wa bazo.

Sau khi thyc hién thi nghiém khao sat dung
dich dém téi wu, thoi gian nhuém chét can phat
hién t6i wu, nghién ciru da thu duoc két qua
diéu kién nhudm téi wu 1a & 37°C, dung dich
dém photphataza kiém voi thoi gian nhudém
chat can phat hién 13 60 pht.

Bang két qua nhudém thir ciia co chét tong
hop duogc tai diéu kién tbi wu so voi mau dodi
chung 1a co chit chuin Naphthol AS-BI
photphat san phidm ctia Sigma Aldrich duoc
trinh bay trong bang 4.

Hinh anh két qua nhudm trén miu mau
ngoai vi clia ngudi khoe manh cho két qua duong
tinh dac hiéu trén dong té bao bach cau cta co
chit tong hop duoc trinh bay trong bang 5.

Béng 3. Bang két qua thi nghiém khao sat dung dich dém tdi wu (%)

o chat
@fr\ I 1l i v \% VI

@) 80 78 100 89 85
(20,0%) (19,5%) (14,0%) (25%) (22,25%) (21,25%)

(b) 75 80 65 85 88 75
(18,75%) (20,0%) (16,25%) (21,25%) (22,0%) (18,75%)

©) 82 110 109 85 80
(20,0%) (27,5%) (20,0%) (27,25%) (21,25%) (20,25%)

) 76 90 40 95 60 65
(19,0%) (22,5%) (10,0%) (23,75%) (15,0%) (16,25%)
50 70 A 60 A Ao

(e) (12,5%) (17.5%) Am tinh (36.26%) Am tinh Am tinh

® Am tinh Am tinh Am tinh Am tinh Am tinh Am tinh
114 145 72 133 100 117

e) (28,5%) (36,25%) (18,0%) (33,25%) (25,0%) (29,25%)

(h) 66 100 60 95 60 75
(16,5%) (25,0%) (15,0%) (23,75%) (15,0%) (18,75%)

) 96 120 115 76 75
(24,0%) (30,0%) (20,0%) (28.75%) (19,0%) (18,75%)
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Béng 4. Két qua nhuom bang co chat naphtol AS-X tong hop dugc so voi san pham cia Sigma
SMaumau g 6103 5030 5041 6863 5077 5036 6844

Co chat

Naphthol AS-BI 67 137 226 103 87 201 378 180

photphat - Sigma 16.75%  34.25% 56.50% 25.75% 21.75% 50.25% 94.50% 45.00%

I 87 97 150 83 77 90 286 135
21.75%  24.25% 37.50% 20.75% 19.25% 22.50% 71.50%  33.75%

1 95 116 160 113 94 165 372 186
23.75%  29.00%  40.00%  28.25%  23.50% 41.25% 93.00%  46.50%

1 89 103 204 88 86 135 364 167
22.25%  25.75% 51.00%  22.00% 21.50% 33.75% 91.00% 41.75%

v 75 139r 126 96 85 150 375 199
18.75%  34.75% 31.50% 24.00% 21.25% 37.50% 93.75% 49.75%

v 84 127 212 108 66 93 338 213
21.00% 31.75% 53.00% 27.00% 16.50% 23.25% 84.50%  53.25%

VI 99 116 217 116 120 163 350 163
24.75%  29.00%  54.25%  29.00%  30.00% 40.75% 87.50%  40.75%

Bang 5. Hinh anh nhugm thir trén mau bénh pham bang co chat naphtol AS-X

Cochattong | | i 11 v \% VI

hop

Hinh anh té : ' 3

bao bach cAu ’

duong tinh 5 /

nhuém

photphataza

4. Két luan

1. Ba tdng hop duoc 6 din xuét naphtol AS
thé photphat 1am co chat nhuén photphataza
déac hiéu bach cau nguoi, trong do co 1 hop chét
moi; dd cai tién viéc tinh ché naphtol AS-X
photphat so voi quy trinh trong tai lidu [6] bang
cach hoa tan két tia trong hon hop dung méi
nuée: THF ty 1& 1:5. Két qua thu duoc san
phim naphtol AS-X photphat c¢6 do tinh
khiét cao.

2. DPa tién hanh nhuém thir nghiém
photphataza dac hiéu t¢ bao bach cau nguol
bang cac dan xuit naphtol AS-X photphat tong
hop dugc. Két qua cho thiy cac c6 chit tong
hop dugc c6 dd nhay va tinh dic hiéu ddi véi
cac té bao bach cAu trung tinh, bach cAu va axit
va bach ciu ua bazo twong duong véi cac co
chat twong g nhap ngoai.
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Synthesis of Naphthol as-substituted Phosphateusing
as Substrates for Phosphatase Inhuman Leukemia Staining
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IFaculty of Chemistry, VNU University of Science, 19 Le Thanh Tong, Hanoi, Vietnam
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Abstract: Naphthol AS-BI phosphate is used as substrate to classify leukocyte cell lines and
differentiate T lymphocytes in acute leukemia. In order to expand the source of high sensitivity and
specificity substrates with a reasonable price, in this study were synthesized 3-[(N-aryl)carbamoyl]-
naphthalen-2-yl dihydroxyphosphate derivatives ( naphthol AS-X phosphates) by reaction of naphthol
AS-X with POCI; then hydrolyzed. The results of specific phosphotase cells staining using
synthesized 6 naphthol AS-X phosphate derivatives showed that all of the substrates are positive with
neutrophil, eosinophil and basephil.

Keywords: Naphthol AS-BI phosphate, Alkaline phosphatase, acute leukemia.



