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SUMMARY

STUDY ON THE SIMULTANEOUS DETERMINE CYTIDINE 5°-
MONOPHOSPHATE DISODIUM AND URIDINE 5’- MONOPHOSPHATE DISODIUM
IN THE LYOPHILIZED INJECTION BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC) METHOD

A method is described for the determination of cytidine 5-monophosphate disodium
(CMP) and uridine 5 -monophosphate disodium (UMP) in the lyophilized injection by High
Performance Liquid Chromatography (HPLC). The optimal condition for the determination of
(CMP) and (UMP) were found: The mobile phase composition KH>PO,0,0I1M): H,O was
(95:5); the flow rate of the mobile phase was ImL/min, the column oven was maintained at
26°C. Under suitable conditions, the method gained high reproducibility of the CMP and
UMP peak current: RSD = 2% (n=6), and low limit of detection (30 ): 0.01ppm for the CMP
and UMP, and recoveries for the CMP and UMP are in the range of 99,0% to 100,4%. The
developed approach is applied for the determination of the trace amounts of the CMP and
UMP in the lyophilized injection in Vietname.

1. MO DAU phirc chat lipid va lipoprotein lap thanh

Cytidine  5’-monophosphate  disodium phin cdu tao hé théng thin kinh; uridine
(CMP) 1a hoat chét can thiét cho téng hop 5’monophosphate  disodium (UMP) 1la
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ngudn cung cip ning luong va co tac dong
dinh dudng mé thin kinh va soi co bd sung
cho tac dong cia CMP va UMP gitp tai tao
than kinh ngoai bién [1,2,3]. Trong trudng
hop thoai héa thin kinh, xdy ra tinh trang
hay men myelin thi sy téng hop proteolipid
can cho qua trinh tai tao lai myelin. Trong
nhitng truong hop nay, CMP va UMP giap
tai tao soi truc va mang cua soi truc than
kinh. CMP lam trung gian cho qué trinh
téng hop cac lipid phtc tap 1a mot thanh
phén cAu tao mang té bao than kinh, dic
biét sphingomyelin, tién chit 16p bao
myelin. CMP ciing 13 tién than cua cac acid
nucleic (ADN va ARN), 13 yéu t co ban
cua su chuyén héa té bao nhu trong qua
trinh téng hop protein [4,5,6,7]. UMP tac
dong nhu coenzyme trong qué trinh tong
hop glycolipid cua ciu trac neuron va 16p
bao myelin, bd sung hoat dong ciia CMP.
Vi vai tro quan trong cua CMP va UMP,
viéc nghién clfru qui trinh xac dinh ham
lwong cia ching rat quan trong.

Hién nay, trén thi truong & nudc ta, dang
lwu hanh mot sb loai thude chira déng thoi
2 hoat chit CMP va UMP, nhung cho dén
nay, quy trinh bao ché cac loai thudc d6
chua dugc dua ra trong cac Duoc dién Viét
Nam, Duoc dién Anh, My va Chau Au. Mat
khac, quy trinh phéan tich riéng va phan tich
ddng thoi CMP va UMP ciing chwa duoc
cong bd trong cac duoc dién noi trén. RS
rang, dé phuc vu cong tac kiém nghiém
dugc pham, viée nghién ctru xay dung quy
trinh phan tich riéng va dac biét 1a phan tich
ddng thoi 2 hoat chét trén trong cac loai
thudc 1a rat cap thiét. Bai bao nay trinh bay
két qua nghién ctu xac dinh dong thoi

cytidine 5’-monophosphate disodium va

urindine 5°- monophosphate disodium
trong thudc tiém dong kho bang phuong phap
séc ky l6ng hidu ning cao.

2. HOA CHAT VA THIET BI

2.1. Héa chat

-Céc hoa chat st dung 1a loai tinh khiét
dung cho HPLC cua Merck (Puc), Sigma
Aldrich: KH,POs,,...

-Tréang rira dung cu bang nudc cét 2 lan.
-Chit chuin: CMP (ham lugng 99,90%)
cia hang Sigma Aldrich, My; Lo:
041M0146V. UPM (ham lugng 99,30%)
cua hang Sigma Aldrich, My;

2.2. Thiét bj va dung cu

-Hé théng HPLC Series 20A va cac phu
kién di kém ctia hiang Shimadzu, Nhat Ban;
cot sic ky pha dao C18, 250 x 4,6 mm (dai
x duodng kinh trong); kich thudc hat nhdi 5
um; Hang Merck, Drc.

-May UV - Vis 8453 Agilent va cac phu kién
di kém cua hang Agilent, Nhat Ban;

- Can phan tich HM202 (+ 0,01 mg) cuia
hang AND, Nhat Ban;

- BO loc hat chan khéng; mang loc thuy
tinh 0,45 pm;

- Céc thiét bi khac: tu sdy, may lic, bép
chung cach thuy, may cit nuéc hai lan,
thiét bi loc nudce siéu sach, phéu Buchner...
- Cac dung cu thuy tinh: binh dinh murc cac
loai, pipet vach va pipet bau cac loai, cde
mo, syranh loc mau, micropipet cac loai
(0,5-10 pL, 10-100 pL, 100-1000 pL,...)....
3. KET QUA VA THAO LUAN

3.1. Xac dinh bwdc song phat hién

Tién hanh do d6 hip thu quang (Abs)
ctia dung dich chudn CMP va UMP trong
dai bude song (A) 190 - 300 nm, thu dugc
két qua & hinh 1. Két qua cho thdy, CMP va
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UPM c6 d6 hép thu cuc dai tuong ung &
budc séng 269 nm va 262 nm.

Khi st dung detector DAD, c6 thé chon
mdt bude song (ma tai d6 phd cua cac chit
phan tich xen phu nhau) dé dinh luong
ddng thoi cac chit. Do khong c6 budc song
cuc dai chung cho 2 chit néu trén, nén cd

thé sir dung mot budc séng ma tai do do
hép thu quang (Abs) cua 2 chit déu du 16n.
Hinh 1 cho thiy, khoang budc séng thich
hop 1a 262 — 269 nm. Trong khoang budc
song do, bude song 262 nm dugc chon cho

cac thi nghiém tiép theo.

Hinh.1. Phé UV - Vis ciia dung dich chudan CMP (trong nuéc) (a); dung dich chudan UMP
(trong nuéc) (b) va dung dich hon hop 2 chat chudn (c)

Dé thu duoc nhiing két qua rd nét hon,
chiing t6i tién hanh ghi phd UV-Vis 3D cua
dung dich chuin CMP va dung dich chuin
UMP. Két qua duoc thé hién trén hinh 2.a
va 2.b:

Két qua phan tich cho thdy budc séng cuc
dai ciing giéng voi budce song cuc dai & phd

UV-Vis 2D cia 2 chit chudin CMP va
UMP. O phd 3D cho thiy cac dai phd rat
bé, dinh pic rit cao va nhon, diéu d6 cho
phép xac dinh budc song cuc dai chinh xac
hon so véi phd UV-Vis 2D.

Hinh 2.a. Phé UV - Vis 3D
ciia dung dich chudan CMP
3.2. Anh huéng ciia thanh phén pha déng

Trong nghién ctru nay chung t6i chi nghién

ctru thanh phan pha dong 1a dung dich hdn
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Hinh2.b. Phé UV - Vis 3D

ciia dung dich chudan UMP
hop KH,PO,40,01M va nudce. Pha dong véi
3 hé c6 ti 18 thé tich thanh phan 1 (KH,PO,
0,01 M) : thanh phin 2 (nu6c) khac nhau:



(a) Dung dich KH,PO4 0,01 M : nuéc =
100:0
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(b) Dung dich KH,PO,4 0,01 M : nudc =90:10
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Hinh 3. Thanh phan pha déng voi 1y 16 khdc nhau ciia dung dich

Kali dihydro phosphatee 0,01 M va nuéc

Két qua hinh 3 cho thay:

- H¢ dung moi (a) (KH,PO,4 0,01 M : nudc
=100 : 0) tach dugc hoan toan 2 pic voi hé
sb6 dbi xung tot (T<1,2), sb dia 1y thuyét
lon (N > 26.000). Tuy nhién, do duong
nén trong truong hop ndy xdu, nén lam
giam d6 phan giai cac pic, din dén do tach
2 pic chua tét (46 phan giai pic nhé véi R
< 2) va nhu vay, gy kho khan cho viéc
dinh lugng.

- Hé dung moi (b) (KH,PO40,01 M : nudc =
90:10) cho phép tach dugc hoan toan 2 pic
dd phan giai cao (R = 3.,85), sb dia ly
thuyét 16n (N > 20.000). Tuy nhién hé
dung mdi nay cho ra 2 pic c6 d6 dbi xtng
kém véi hé sb d6i xung 1éch nhiéu so véi
gia tri 1 (T dbi v6i CMP va UMP tuong

ung 1a 0,886 va 1,452) va do vay, ciling
gdy kho khan cho dinh luong.

- H¢ dung méi (¢) ( KH,PO40,01M : nudc =
95 :5), 2 pic cia CMP va UMP duogc tach
hoan toan véi hé sé ddi xtng tot (T < 1,2),
dd phan giai cao (R =2,89 >2), sd dia ly
thuyét 16n (N > 23.000 ) diéu nay dat yéu
cau cho phan tich dinh lugng. Vi vay, hé
dung moi (¢) dugc chon lam pha dong cho
cac nghién ciru tiép theo.

3.3. Anh hwéng cia tbc do dong pha
dong (u)

Tién hanh khao sat anh hudng cua téc do
dong pha dong (u) voi cac tbe do khac
nhau: 1,0 mL/phat; 1,5 mL/phut va 1,6
mL/phut, thu duoc két qua & bang 1.

Bdng 1. Két qua khdo sat anh hwéng cia toc dé dong pha dong

Téc d6 pha . Chét phan tich
. Thoéng s6
dong (u) CMP UMP
Thoi gian luu, phut 3,25 3,94
Heé sb d6i xing 0,995 1,132
1,0 mL/phut
Do phan giai - 2,89
Sédia LT 23149 25808
Thoi gian luu, phut 3,01 3,62
1,5 mL/phut —
Heé sb d6i xing 0,989 1,125
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Tbc d6 pha . Chat phan tich
. Thong so
dong (u) CMP UMP
Do phan giai - 1,48
Sédia LT 24149 24808
Thoi gian luu, phut 2,89 3,48
Heé sb d6i xing 0,995 1,118
1,6 mL/phut
Do phan giai - 1,35
Sédia LT 24215 24325

“DKTN: CMP 0,5000 mg/mL; UMP 0,3000 mg/mL; thanh phan pha déng: KH,PO,0,01M :
Nude = 95 : 5; Cae PKTN khdc nhie & PKTN (1)

3.4. Khoang tuyén tinh, giéi han phat
hién va giéi han dinh lwgng ctia phwong
phap HPLC

Két qua khao sat twong quan tuyén tinh
giita dién tich pic (A) va ndng do chét phan
tich (C) trong dung dich chudn chira hdn
hop 2 chét phan tich, thu duoc & bang 2 va
hinh 4 cho thiy:

Trong khoang ndng dd 0,25 - 0,8 mg/mL dbi
v6i CMP va 0,15 - 0,48 mg/mL ddi voi UMP,
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mau thudc thuc té (dang sit dung trén thi
truong hién nay) thuong dao ddng trong
khoang ndng do trén, nén cac dudng chuin &
hinh 5 dugc str dung dé dinh lwong CMP va

UMP trong cac miu thuc té.
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Hinh 4. Duong hoi quy tuyén tinh ciia CMR (a) va UMP (b)

Tién hanh xac dinh gi6i han phat hién (LOD)
cta phuong phap HPLC dung detector DAD
theo quy tic 3o [4], [5], gi6i han dinh luong
(LOQ) ciia phuong phap theo quy tic 10o [5],
[6] va 4p dung hdi quy tuyén tinh dé tinh toan
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LOD. Puodng hdi quy tuyén tinh dugc xay
dung trong khoang ndng do hep cua CMP
(0,25 - 0,8 mg/mL) va UMP (0,15 — 0,48
mg/mL). Gidi han phat hién (LOD) va giéi han
dinh luong nhu sau:




Bdng 2. Két qua xdc dinh LOD va LOQ ciia CMP va UMP

Chét Nong dd (C), | Dién tich pic | Phwong trinh hdi quy tuyén | LOD LOQ
phan tich mg/mL (A), mAU tinh, hé s6 twong quanrvaS | mg/L | mg/L

0,2500 4.204.808

CMP 0,4000 7.207.693 A =22608064C-1618161
0,5000 9759969 r=0,9993 0,01 0,03
0,6000 11.800.148 S=39
0,8000 16.587.137
0,1500 3.103.886
0,2400 4.966.218 A =20215372 C + 98406

UMP 0,3000 6.192.720 r=1,00 0,01 | 0,03
0,3600 7.372.913 $=170
0,4800 9.785.813

Nhu vay, phuong phap HPLC véi detector dang Iuvu hanh trén thi truong tinh Binh
DAD dat dugc LOD kha thép dbi voi ca 2 Pinh, g(‘Sm 2 miu thubc vién nang
chit CMP va UMP (LOD déi v6i ca 2 chit (LEOLEN Forte, Nucleo CMP) va mot mau
déu 1a 0,01 ppm) khi xac dinh ddng thoi thubc dong khé (ALTON CMP), thu duoc
chung trong hon hop. két qua & bang 3 va 4.
3.5. Ap dung thuc té
Ap dung céc didu kién nghién ctru trén cho
viéc phan tich mdt s6 miu duoc phém

Bdng 3. Két qua phan tich CMP trong mét s6 mau thuc té

Ham luong (mg/don Ham lugng Khoang tin cdy
Miu vi dong goi ) £(95%) | CMP trén 95%

X; Xa nhan (mg) (mg - mg)
4,96

LEOLEN Forte 5,04 4,99 +0,11 5 4,88 -5,10
4,97
4,99

Nucleo CMP 5,01 5,00 +0,03 5 4,97 - 5,03
5,01
9,94

ALTON CMP 10,05 9,98 +0,15 10 9,82 - 10,13
9,94

Cdoi véi moi mau, tién hanh 3 phép phan tich Idp lai (n = 3); x; — cdc két qua riéng 1é;
X — két qua trung binh; € - bién gidi tin cdy 95%, khoang tin cdy 95% = Xy - € dén x, + €. € =
10,957 n— 1 - 2%S/)"?; trong d6, t la chudn student 6 dé tin cdy 95% va bdc tw do f: S la do
léch chudn; n (sé phép do ldp lai) = 3.
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Bdng 4. Két qua phdn tich UMP trong mét sé mau thuce té

Két qua dinh lugng ]
L € voi Ham
uridine 5’-monophosphate
. . s khoang luong
Tén mau disodium (mg/ don vi déng o A ~ Xp-€ | Xp T €
. tincady | trén nhan
goi)
95% (mg)
Xi Xtb
2,99
LEOLEN
3,04 3,01 +0,0691 3 2,9375 | 3,0757
Forte
2,99
3,01
Nucleo CMP 3,02 3,02 +0,0161 3 2,9992 | 3,0313
3,02
6,00
ALTON CMP | 6,06 6,01 +0,0952 6 59174 | 6,1078
5,99

Vdo6i véi moi mau, tién hanh 3 phép phan tich ldp lai (n = 3);

Xx; — cdc két qua riéng lé;

X — két qua trung binh; € - bién gidi tin cdy 95%;

khoang tin cdy 95% = x - € dén Xp + € € nhuw o bang 3

Két qua & bang 3 va 4 cho thiy, ham luong
ghi trén nhin cua hai hoat chit CMP va
UMP 1a tin cdy, do ham luong do nim
trong khoang tin cay 95% cua

ham lwong x4c dinh duoc bang phuong phap
HPLC.

Céc két qua trén ciing cho phép khing dinh
rang, hoan toan co thé 4p dung quy trinh
phan tich xay dung duoc dé phan tich déng
thoi 2 chit CMP va UMP trong cac miu
dugc phim.

4. KET LUAN

+ P3 tién hanh xac dinh duoc bude song
phat hién CMP va UMP theo phuong phap
HPLC lan luot 1a 269 nm va 262 nm.

+ D4 khao sat dugc anh hudong cua thanh
phin pha dong va téc d6 dong pha dong doi
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v6i phép phan tich ddng thoi 2 chit CMP
va UMP trong hdn hop.
+ D3 xé4c dinh dugc khoang tuyén tinh, gidi
han phat hién va gioi han dinh lugng cua
phuong phap HPLC dbi v&i phép phén tich
ddng thoi 2 chit CMP va UMP trong hdn
hop théng qua miu chudn CMP va UMP
cua hang Sigma Aldrich, M¥;
+ D3 4p dung cac diéu kién thi nghiém
khao sat dugc vao viéc phan tich mot $6
mau duoc phdm dang lwu hanh trén thi
treong tinh Binh Pinh, gdm 2 miu thudc
vién nang (LEOLEN Forte, Nucleo CMP)
va mot mau thubc dong khé (ALTON
CMP) cho két qua tt.

(xem tiép trang 285)
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