Nghién ctru khoa hoc c6ng nghé

DANH GIA BDOC TiNH CAP VA BOC TiNH BAN TRUONG DIEN
CUA CHE PHAM THUOC TIEM FENTANYL NGHIEN CcUU
BAO CHE TRONG NUOC
VU MANH HUNG ™, LE THI HONG HANH ), PHAM DUY NAM @

I. PAT VAN PE

Fentanyl 1a thudc thudc ho opioid c¢é tic dung giam dau trong phiu thuat, ting
tac dung cua thudc gy mé (con goi 1a thudc giam dau, phong bé than kinh), ¢6 hiéu
luc cao, tac dung nhanh va c6 thoi gian tac dung ngan [1]. Hién nay trong cic bénh
vién, fentanyl dugc sir dung rat phd bién dé giam dau, ting tac dung thudc giy mé
khi phiu thuat. Fentanyl thuong duoc dung nhu mot thude khoi mé hodc duy tri mé.
Fentanyl dang duoc st dung 14 thudc nhap khau, trong nude chua san xuat duoc. Do
fentanyl c6 hoat lyc manh nén lidu dung rat nho. Ctr mdi 6ng 10 ml chi chta 5x10™
gam (500 pg) fentanyl. Nhu vay, 1 gam fentanyl thanh phim tuong dwong véi luong
hoat chat c6 trong 2000 6ng fentanyl loai 10 ml. Trong thuc té bao ché thubc, ngu’oi
ta st dung fentanyl & dang muoi fentanyl citrat (FC) l1a chu yeu [1], [2]. Trong chién
tranh hodc trong cac tinh hudng tham hoa viéc chu dong nguon cung cap va so lugng
thuoc giam dau, gady mé 1a mot yeu cau birc thiét dbi voi quan ddi ciing nhu nganh y
té noi chung Danh muc thudc thiét yéu Viét Nam lan thi V [3], cling nhu trong du
thao 1an thir VI ctia Bo Y té déu co tén thude nay. Do vay, viéc nghlen ctru tong hop
FC dé tir d6 bao ché ra thudc glam dau, gay mé 13 viéc 1am can thiét. Bai bao nay
trinh bay cac két qua danh gia vé doc tinh cip va doc tinh ban truong dién cla san
pham thudc tiém fentanyl - 14 san pham cta Dé tai doc 14p cip Nha nudc “Nghién
ctru quy trinh cong nghé san xuét thudc tiém fentanyl ding trong y t&” trén dong vat
thuc nghiém c6 so sanh voi thude tham chiéu dang luu hanh rong rai trén thi trudng.

II. THU'C NGHIEM
2.1. Thudc va dong vat nghién ciru

Thudc tiém fentanyl nghién civu (ky hiéu FC-NC): loai ng 10ml (chira 500 pg
fentanyl) 13 san pham cta dé tai nghién ctru dugc bao ché tir fentanyl citrat do dé tai
tong hop. San pham thudc tiém ché thir duoc kiém tra chét lugng dat theo TCCS va
theo USP30.

Thudc tiém fentanyl tham chiéu (ky hiéu FC-TC): Thudc tiém fentanyl loai
10ml (500 pg fentanyl) do cong ty Rotexmedica - CHLB Durc san xuét (BP 2009),
nhap khau theo gidy phép s6 110/2009 ngay 15/9/2009, 16 san xuat 90247 ngay
11/5/2009 (do Cuc Quan y/ BQP cap).

Péng vit nghién cibu: Chudt nhét tring (CNT) dong Swiss, 1200 con, khong
phan biét giéng, trong lugng trung binh 20,0 + 2,0 g. Pong vt thi nghiém duoc nudi
dudng theo quy dinh trong phong thi nghiém chuyén dung dugc 1y mét tuan trudc
khi thi nghiém.
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2.2. Phwong phap nghién ciru

Phirong phdp nghién ciru dic tinh cdp: Theo phuong phap xdac dinh dgc tinh cap
cua Abrham W.B. va Turner R., quy dinh cia B§ Y té Viét Nam, T chirc Y té thé
gidi va OECD vé nghién ctru doc tinh [4-7]. Thude fentanyl dugc tiém tinh mach hoac
dudi da. Chudt thi nghiém duoc chia lam 10 nhom, mdi nhém 12 con. Tiumng 16 chuot
duoc tiém thude nghién ctru v6i cac mire lidu ting dan. Thoi gian theo ddi 72 gio.

Nghién cuu doc tinh ban truong dién trén CNT: Chudt thi nghiém duoc chia
thanh cac nhom, moéi nhém 12 con. Tién hanh tiém duéi da FC & 2 muc liéu Dy va Dy
(Dr1a 100 pg/ kg va Dy 1a 300 pg) dung lién tuc trong 6 tuan trén CNT dé danh gia
anh hudng ban truong din cua thubc. Cac thong sb duge theo ddi va xac dinh theo
ting tuan 1a: trong lwong co thé (TLCT), muc tiéu thu thic dn, nude udng va khoi
lwong chét thai cia CNT. Xét nghiém cac thong s6 huyét hoc: héng cau, huyét sic to,
bach cau, tiéu ciu ctia mau ngoai vi trén may xét nghiém sir dung kit ty dong KX21
Sysmex cua Nhat Ban. Xét nghi€ém cac thong sb hoa sinh: dinh lugng hoat do ALT,
AST, dinh lugng ure, creatinin trén may Biosystem A25 cua Tay Ban Nha. Xéac dinh
trong luong cac co quan (gan, lach, than) tinh theo 10g TLCT chuét trén can di¢n tur
Sartorius AG Gottingen cua DPuec.

2.3. Pia diém va thoi gian nghién ciru

Thuc nghiém duoc tién hanh tai B6 mon Duoc ly, Khoa Can lam sang, Vién
Boéng Quoc gia va Khoa Gidi phau bénh - Y phap, Hoc vién Quan y tur thang 4 dén
thang 11 ndam 2011.

2.4. Xir Iy s6 liéu

Céc két qua duge xir Iy theo phuong phéap théng ké y - sinh - dugc hoc [5].
III. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru doc tinh cip ciia FC trén CNT

Két qua xac dinh doc tinh cép ciia FC dugc trinh bay trong bang 1 va bang 2.
Bang 1. Két qua nghién ciru doc tinh cp ctia FC theo duong tinh mach CNT

Nbom | 0 | oy | sz | 0 | gy | s r2h
I 12| 35 0/12 6 |12] 60 5/7
2 12| 40 111 7 12| 65 6/6
3 12| 45 210 s 12| 7.0 75
4 12| 50 3/9 o 12| 75 102
5 |12] 55 4/8 10 [12] 80 12/0

Két qua sau 72h ké tir lac tiém thude, can cir vao s6 chudt thi nghiém bi chét,
tinh toan xac dinh dugc doc tinh cap (liéu gay chét 50%) cia FC ¢ CNT theo duong tiém
tinh mach la: LDsy = 6,17 £ 0,38 mg/kg CNT (véi d9 tin cay 1a 95%).
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Két qua sau 72h ké tir lac tiém thude, can cir vao s6 chudt thi nghiém bi chét,
tinh toan xac dinh dugc doc tinh cép (lidu gay chét 50%) ctia FC & CNT theo dudng tiém
dudi da la: LDsp = 58,33 + 11,22 mg/kg TLCT CNT (vdi d9 tin cy 1a 95%) (bang 2). Két
qua nay phu hop véi sb liéu dd cong bd cua thé gidi vé doc tinh cua FC [8]:
LDso=11,2 (7,4+16,8) mg/kg (tinh mach) va LDsy = 62 (27+142) mg/kg (dudi da).

Bang 2. Két qua nghién ciru doc tinh cap ctia FC theo duong tiém dudi da CNT

. Liéu So chét/son , Licu So chét/son
Nhom | n | oke) | sau72h ® | Nném | n (mg/kg) | sau72h i
1 [12] 40 0/12 6 | 12| 720 5/7
2 12| 80 11 7 | 12| 1100 7/5
3 | 12| 12,0 2/10 8§ | 12| 1500 8/4
4 12| 240 3/9 9 |12 2000 10/2
5 12| 360 4/8 10 |12 2500 12/0

Két qua nay phu hop véi sb lidu dd cong bd cua thé gidi vé doc tinh cia FC
[8]: LDsp = 11,2 (7,4+16,8) mg/kg (ti€ém tinh mach) va LDsy = 62 (27+142) mg/kg
(tiém dudi da).

3.2. Két qua nghién ciru ddc tinh ban truong dién ciia FC ¢ CNT

Cin ctr vao két qua thu dugc tir gia tri LDso, theo dudng tiém dudi da, ching toi
chon 2 murc lidu Dy 14 100 pg/ kg va Dy 1a 300 ug /kg TLCT CNT, dung lién tuc trong
6 tuan dé nghién ciru doc tinh ban truong dién. Céc két qua nghién ctru trinh bay trong
cac bang tir 3 dén 7.

Bang 3. Anh huong ctia FC d6i véi TLCT (g) CNT (n = 12 vi mdi nhom)

Théi didm TLCT (g) CNT cac nhém
xét nghiém Chirng FC{TC FC;'TC FC-NC | FC-NC P
* chuan -Dg | chuan -Dyg -Dq Dy
ng?it phat | x | 18,20 18,40 18,22 18,14 | 18,10 b> 0,05
diém(a) | SD | 1,02 1,04 1,03 1,07 1,06 ’
Saultudn | » | 21,02 | 21,40 21,10 22,18 | 20,60 b> 0,05
(b) SD | 1,05 1,08 0,96 1,02 1,45 ’
Sau2tudn | » | 23,03 24,04 23,69 24,36 | 22,18 0> 005
() SD | 1,86 1,89 1,46 2,32 2,68 ’
Sau3tudn | x | 2530 | 26,40 25,70 26,60 | 24,60 0> 0,05
(d) SD | 2,50 2,12 1,68 2,84 2,14 ’
Sau4tuan | y | 26,48 28,24 27,53 28,46 | 26,26 0> 0,05
(e) SD | 2,51 1,94 1,82 2,71 1,98 ’
Sau5tudn | x | 2830 | 30,30 29,08 30,20 | 28,26 b> 0,05
® SD | 2,50 2,16 2,42 2,34 2,42 ’
Sau6tudn | x | 30,54 | 31,80 29,50 31,70 | 30,10 b> 0,05
€)) SD | 1,60 2,52 3,46 2,60 4,02 ’
Pea <0,05 | <0,05 <0,05 | <0,05 | <0,05
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Theo bang trén, sau 6 tuan trong lugng chudt nghién ctru & ca 3 nhom déu tang 1én
so voi trude khi thi nghiém (pg-. < 0,05). Su khac biét gitta nhom FC nghién ctru va FC
tham chiéu chuan khong cé y nghia thong ké (p > 0,05).

Theo bang 4, so vi nhom chimg sau 6 tuan, sd lwong hong cau, hemoglobin,
bach cau, tiéu cau ¢ hai nhém chudt nghién ctru (FC-TC chuan -D; va FC-TC

chuan -Dyj) khéng cd su khac biét (p > 0,05). Sy khac biét gitra nhom FC nghién
ctru va FC tham chi€u chuan ciing khong c6 y nghia thong ké (p > 0,05).

Bang 4. Anh hudng ctia FC dén cac thong s6 huyét hoc ciia CNT (n = 12 véi mdi nhom)

. en Nhom thi nghiém
Chi ticu FC-TC | FC-TC | FC-NC | FC-NC p
s0 lwon . -~ == - R
one Chll’ﬂg chuan -DI chuan -DH -DI DH
Hong cau (T/L) | 5,3+0,6 | 54+0,6 | 5506 | 5206 | 54+0,6 |>0,05
Hemoglobin (L/L) [85,9 + 11,3(84,6 + 12,0(87,4 + 14,0 83,2 +9,4 (86,2 +10,3| > 0,05
Bach ciu (G/L) | 6,4+05 | 6,4+04 | 65+04 | 65+04 | 6,5+04 |>0,05
Tibu cau (G/L) |342,9+43,7|341,0+40,2|340,6+43,7| 344,8+39,1 |347,0+36,1| > 0,05
Bang 5. Anh hudng cua FC dén céc thong s6 hod sinh cia CNT (n = 12 v&i mdi nhom)
Nhom thi nghiém
Chi tiéu Chiim FC-TC FC-TC FC-NC FC-NC p
g chuan -DI chuan - DH -DI -DH
(%55) 102,06£9,36(108,62+15,24| 104,84+8,24 |106,40+10,80|110,52+10,02| > 0,05
(%f’g) 81,72+13,04| 78,18+11,28 | 82,00+11,11 | 81,90+9,89 | 79,3249,29 | > 0,05
Creatinin | o 667 74 | 100,58+7.96 [101,84+11.12| 100,62+8.90 |101,28+10.30| > 0,05
(Lmol/L)

So v6i nhom chimg, sau 6 tudn, hoat 46 enzym ALT, AST va ham lugng
creatinin trong mau & ca 2 nhom chudt c¢6 st dung FC déu khac biét khong co ¥
nghia (p > 0,05). Su khac biét gitra FC nghién ctru va FC tham chiéu chuan ciing
khong c6 ¥ nghia thdng ké (p > 0,05). Nhu véy, khi dung FC trong 6 tuan chua thay
anh huong dén chic ning gan, than caa CNT thi nghiém.

Bang 6. Anh huong ciia FC d6i voi mot sb chi tiéu vé trong luong twong a6i
cua cac tang: gan, lach, than cua CNT/10g TLCT (n = 12 vdi moi nhom)

Trong lwgng Nhém thi nghiém
tang (g/10g ] FC-TC FC-TC FC-NC FC-NC p
TLCT) Ching | huén-D, | chuin-Dy -D, Dy
Gan 0,40+0,02 | 0,39+0,04 | 0,40+0,02 | 0,39+£0,03 | 0,38+0,06 |>0,05
Lach 0,030+0,004[0,030+0,004| 0,031+0,003 | 0,032+0,005 | 0,033+0,006 |>0,05
Thén 0,096+0,007{0,098+0,009 0,097+0,006 | 0,100+£0,012 | 0,097+0,013 |>0,05
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Két qua bang 6 cho thiy so voi nhom chimg, sau 6 tuan, trong lugng cac tang
(gan, lach, than)/10g TLCT ¢ nhom chudt duge ti€ém FC nghién ctu va FC tham
chiéu chuan thay doi khong ¢ y nghia théng ké (p > 0,05). Sy khéc biét giita nhom
FC nghién ctru va FC tham chiéu chuén ciing khong c6 ¥ nghia thdng ké (p > 0,05).

Nhu véy, khi dung tiém FC trong 6 tudn chwa thiy anh hudng dén trong lugng
cac tang (gan, lach, than) cua CNT thi nghiém.
Bang 7. Anh hudng cia FC d6i voi mot s6 chi tiéu vé muec tiéu thy
thirc an, nudc uong va chat thai cia CNT (n = 12 v41 moi nhom)

\ . Nhém thi nghiém
Y Len Thoi
Chi tiéu didm Chimg FC:TC FQ—TC FC-NC FC-NC
chuﬁn-DI Chllﬁll-DH -D[ -D]]
Tuan | 14,60 13,76 14,54 13,41 14,05
Thtccan | Tuan Il | 14,29 13,96 14,38 13,63 13,68
(g/10g | TuanIIT | 14,89 14,65 13,51 14,06 14,53
TLCT/ | TuanIV | 14,00 14,21 13,90 14,10 1421
tudn) [ TuanV | 14,25 14,23 13,61 14,07 13,25
Tuan VI | 13,85 14,40 13,80 14,70 13,81
p so voi ching - > 0,05 > 0,05 > 0,05
, Tuanl | 8,76 8,53 8,25 8,94 9,06
Nuée Frgnir | 8,19 9,01 9,13 9,24 8,07
(m“;’/‘;%g Tuan Il | 8,07 8,50 8,72 8,91 9,12
TLer/ |LTuanlv | 9,34 9,12 9,42 9,10 8,98
tdn) | TuanV | 923 8,79 8,88 8,97 8,84
Tuan VI [ 9,07 9,16 9,01 8,27 8,56
p so voi ching - > 0,05 > 0,05 > 0,05
. .| Tuanl 2,55 2,04 2,08 2,09 2,02
Chat thai "R T [~ 2,67 2,03 2,07 2,02 2,05
g‘fﬁé Tuan 11| 2,60 2,06 2,04 2,03 2,05
TLCT) | TwanlV | 2,79 2,08 2,05 2,06 2,05
tan) | TuanV | 2,62 2,06 2,02 2,40 2,06
Tuan VI | 2,74 2,03 2,03 2,02 2,08
p so voi ching - > 0,05 > 0,05 > 0,05

Nhdn xét: So véi nhém chimg, lugng thirc dn va lugng nudc udng tiéu thy trung
binh (tinh theo g/10 )& tat ca cac thoi diém nghién ctru cua cac nhoém chudt déu tuong
tu nhau. Nhu vay, khi dung tiém FC kéo dai 6 tuan chua c6 anh hudng dén su tiéu
thy thte dn, nudc udng ciia CNT thi nghiém.

Riéng khdi luong chat thai ran (phan) ciia CNT thi nghiém ¢ 2 nhom FC tham
chiéu va FC nghién ctru c6 khac biét so voi nhom chimg, tuy nhién su khac biét chua
¢6 ¥ nghia thong ké (p > 0,05). Pay c6 thé coi 1a do tac dung giy tao bon cua FC.
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Két qua nghién ciru mé bénh hoc gan, ldch, than cia déng vdt nghién ciru
duoi anh huong cua fentanyl

Nhoém chung 1dy mau xét nghiém tir 12 chudt tiém NaCl 0,9%. Nhom nghién ciru:
Liy mau xét nghiém tir 12 chudt tiém FC nghién ctru. Nhém tham chiéu: Ldy mau xét
nghiém tir 12 chudt tiém FC tham chiéu. Sau thoi gian udng thudce ca 03 nhom duoc
mb léy cac tang gan, lach, than lam xét nghiém mo bénh hoc theo phuong phap
thuong quy. Két qua md bénh hoc gan, lach, than cta chudt thi nghiém & cac nhém

nghién ctru dugc trinh bay trong bang 8.

Bang 8. Anh huong cua FC ddi voi mo bénh hoc cia chudt

Poi
wong

Tang

Cau tric mo bénh hoc ciia chugt

Nhom chirng
n=12)

Nhom nghién ciru
m=12)

Nhém tham chiéu
n=12)

Gan

Cac tiéu thuy gan ciu
trac binh thuong, Cac té
bao gan hinh da dién,
xap xép thanh bé, bao
tuong bi thoai hoa hat,
nhit 1a quanh cac tinh
mach trung tdm tiéu
thuy. Cac mach mau va
cac xoang mach xung
huyét nhe. Khoang ctra
c6 mot vai t& bao
lympho rai rac.

Cac té bao gan hinh da
dién, xép thanh be, mot
s0 bi thoai hoa hat, nhat
la quanh cac tinh mach
trung tdm tiéu thuy.
Cac mach mau va cac
xoang mach xung huyét
nhe. Khoang cira c6 cac
té bao lympho rai rac.

Cac té bao gan hinh da
dién, xép thanh bé, mot
s6 bi thoai héa hat,
nhit 13 quanh cac tinh
mach trung tim tiéu
thuy. Cac mach mau va
cac xoang mach xung
huyét nhe. Khoang cira
c6 cac té bao lympho
rai rac.

Lach

Céac nang lympho né to,
trung tam sang 16n, cac
xoang mach gian rong,
¢ rai rac cac té bao.

Céac nang lympho né to,
trung tam sang 16n, cac
xoang mach gian rong,
¢ rai rac cac té bao.

Cac nang lympho nd
to, trung tam sang 16n,
cac xoang mach gian
rong, c6 rai rac cac té
bao.

Than

Céc tiéu cau than nd to,
cac cuon mach xung
huyét khoang Bowmann
gidn rong. Cac té bao
biéu mé Ong than hinh
khéi try hodc vudng
mot s bi thoai hoa hat,
thoai hoa rd, long chira
it dich. Khe than c¢oé
nhiéu mach mau xung
huyét gin rong. 1 chudt
c6 khe than mo lién két
phat trién.

Céc tiéu cau than né to,
cac cudn mach xung
huyét, khoang Bowmann
gidn rong. Cac té bao
biéu mo 6ng than hinh
khéi tru hodc vudng
mot sb bi thoai hoa hat,
long chua it dich. Khe
than c¢6 nhiéu mach
mau xung huyét giin
rong.

Céc tiéu cau than nd to,
cac cudn mach xung
huyét, khoang Bowmann
gidn rong. Cac té bao
biéu mo Ong than hinh
khéi tru hodc vuodng
mot s6 bi thoai hoa hat,
khong thdy hoai ti,
long ong than chira it
dich. Khe than c6 nhiéu
mach mau xung huyét
gidn rong.
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Qua xét nghiém mo bénh hoc ctia gan, lach, than & nhém ching va 2 nhém FC ¢
trén chudt chii yéu 13 hinh anh thoai hoa hat, c6 mot vai ving c6 ton thuong thoai hoa
10, khong thiy c6 biéu hién ton thuong thoai hoa md hodc hoai tir cac té bao gan va
cac té bao biéu mé 6ng than cling nhu anh hudng dén kha nang tao lympho & lach.

IV. KET LUAN

1. Pa xac dinh dugc doc tinh cap cua fentanyl do dé tai ché tao theo dudng tiém
tinh mach la: LDsy = 6,17 £ 0,38 mgkg TLCT CNT, theo duong tiém dudi da
LD5p=58,33 + 11,22 mg/kg TLCT CNT.

2. V& doc tinh ban truong dién cua fentanyl: Trén cic nhom CNT tiém FC
nghién ctru (v6i lidu 100pg va 300 pgkg TLCT/24h), va FC tham chiéu chuin
(1iéul00 va 300 pg/kg TLCT/24 h), dung lién tuc trong 6 tudn cho thiy: FC nghién
ctru va FC chuan khong anh hudng dén téc do ting trong, trong luong céac tang gan,
lach, than, khdi lugng thirc an, nudce uéng tiéu thy trung binh cua CNT. Khong lam
thay ddi cac chi s huyét hoc (sé luwong héng cau, hemoglobin, bach cau, tiéu cﬁu),
hoat d0 enzym ALT, AST, ham luong creatinin, ure mau. FC nghién ctru va FC
tham chiéu c6 tac dung tuong duong trén tit ca cac chi tidu da khao sat.

Nhu vay, FC dung dudng tiém, véi cac muc lidu da sir dung lién tuc trong 6
tuan trén chudt thi nghiém chua gay ra nhiing bién d6i dang ké vé mat chirc ning
trén mot s6 co quan quan trong nhat ciia dong vt thi nghiém va trén hinh thai cau
tric cua gan, lach va than. FC c6 thé coi 1 an toan & cac muc lidu di khao sat trén
thuc nghiém.
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SUMMARY

THE EVALUATION OF ACUTE AND SUBCHRONIC TOXICITY OF
DOMESTICALY STUDIED AND MANUFACTURED FENTANYL INJECTION

Fentanyl injection is very important drug and widely used for anesthesia and
analgesia during and post surgery. This paper presents the results of acute and
subchronic toxicity studies of the domesticaly studied and manufactured fentanyl
injection. The lethal dose of the fentanyl found in intravenous injection in mice is
LDso=6.17+0.38 mg/kg and in subcutaneous injection is LDs5y=58.33 + 11.22 mg/kg.

The study of subacute and subchronic toxicity showes, that the fentanyl at the
daily dose 100ugkg =+ 300 ug/ kg given to subcutaneous injection to mice in 6
consecutive weeks had no influence on the general state and the biochemical
hematopoietic, hepatic and renal function of mice. In the histopathological study, FC
caused no injuries in the liver, spleen and kidneys.

Tuwr khoa: fentanyl injection, LD, subacute and acute toxicity, subchronic toxicity
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