Nghién ctru khoa hoc céng nghé

HIEU LUC TAC DUNG CUA CHE PHAM THUOC TIEM
FENTANYL NGHIEN CU’U BAO CHE TRONG NUGC
VO MANH HUNG @ LE THI HONG HANH , PHAM DUY NAM ©

I. PAT VAN PE

Thudc tiém fentanyl 13 mot loai thudc duoc str dung rong rii dé giam dau, giy
mé trong phau thuat. Thube duge phat minh bai Janssen P. J. A (nguoi Bi) va duoc
dua vao ung dung tir nhitng nam 60 cua thé ky 20. Cho dén nay thudc nay van tiép
tuc dugc sir dung rong rai va 1a thude ding dau trong danh muc thude thiét yéu cua
Viét Nam. Ngoai dang thudc tiém, fentanyl con dugc phat trién ¢ dang miéng dan
(vi du, miéng dan Duragesic - cia Alza Corporation) dung tri cac ching dau man
tinh ctia bénh nhan ung thu véi doanh thu téi 1,7 ty USD vao nam 2003 [1].

Trong [2] chiing t6i di trinh bay két qua nghién ciru tong hop hoat chét fetanyl
dudi dang fentanyl citrat (FC) va trong [3] di trinh bay két qua nghién ctru dénh gia
doc tinh cdp va doc tinh ban truong dién ciia ché pham thude tiém nghién ciru bao
ché trong nude tir FC néi trén. Bai bao nay tiép tuc gidi thiéu cac két qua nghién ctu
danh gia tic dung giam dau va tac dung giy mé ctia ché pham thudc tiém bao ché
trong nudc nay trén dong vat thyc nghiém.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Thudc va dong vat nghién ciru.

Thudc fentanyl nghién ciru (FC-NC): La loai dng 10ml (500 pg) - san phdm
ctia dé tai - dugc bao ché tai Cong ty C6 phan Dugce pham Vinh Phuc. Cong thirc
ctia 10 ml thude tiém gdm: 500 pg fentanyl (& dang mudi citrat), NaOH vira du dé
chinh pH dén khoang 6 + 6,5 va nudc cét. San phélrn duogc kiém nghiém dat theo
TCCS va USP30.

Thubc fentanyl tham chiéu (FC-TC): La thudc tiém fentanyl loai 10 ml
(500 ug) do Cong ty Rotexmedica (CHLB Puc) san xuat (dat tiéu chuan BP 2009),
nhap khau theo gidy phép s6 110/2009 ngay 15/9/2009, 16 san xuat 90247 ngay
11/5/2009 (thude do Cuc Quén y / B6 Qubc phong cép).

Pong vat nghién ctru: Chudt nhat trang (CNT) dong Swiss, khong phan biét
giéng, dat tiéu chuén thi nghiém, trong lugng trung binh 20,0 + 2,0 g. Chuot céng
trang (CCT) va chudt lang (Guinea Pig), dat tiéu chuan thi nghiém. Ché thi nghiém
khoé manh, khong phan biét gidng, trong luong tir 10 dén 15 kg. Pong vat thi
nghiém duoc cung cip boi Trung tim Nudi dong vat thi nghiém - Hoc vién Quén y,
dugc nudi dudng theo quy dinh trong phong thi nghiém chuyén dung dugc ly mot
tuan trudc khi 1am thi nghiém.
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2.2. Phuong phap nghién ctru
2.2.1. Nghién cvru tac dung giam dau cvia FC trén thuc nghiém

Nghiém phap gy dau la phlen noéng (hot plate), theo phuong phap do Woolfe
Va McDonald dé xuit va dugc cai tién boi Porszasz va Herr [4, 5]. Nghién cuu dugce
tién hanh trén CNT; Nghiém phap gy con dau quan ndi tang (writhing test) do Van
der Wende dé xuét, duoc cai tién boi Witkin va cong su (1961) [6]. Nghién ciru
duoc tién hanh trén CNT.

2.2.2. Nghién cwu tac dung gdy ngu - gdy mé thuc nghiém

Theo phuong phap cua Raymond M. Burfison [7], Gardocki J. F., va John
Yelnosky [8]. Thuc nghiém tién hanh trén CCT va trén cho thi nghiém.

2.2.3. Nghién ciwru tac dung trén co tron

Nghién ctru dugc tién hanh theo theo phuong phap dwoc mé ta boi Franzone
va cs., 1989 [9]. Bong vat thuc nghiém la chudt lang.

III. KET QUA VA THAO LUAN
3.1 Két qua nghién ctru tic dung giam dau
3.1.1. Trén mé hinh gay dau bang phién néng

Céc két qua nghién ctru tac dung giam dau ciia FC-NC so véi FC-TC duoc
trinh bay trong bang 1.

Bang 1. Tac dung giam dau trén CNT, mé hinh giam dau bang phién nong

] e LPFCNC-7, | LPFCTC -
Nhom n dap ung giam dau, |[dap ung giam dau,
(hg/10g) (t2>3ty) (t2>3ty)

1 0,15 24 - -

2 0,20 24 37,5 41,7
3 0,25 24 41,7 45,8
4 0,30 24 45,8 50,0
5 0,35 24 54,2 58,3
6 0,375 24 70,6 62,5
7 0,40 24 79,2 75,0
8 0,45 24 83,3 87,5
9 0,50 24 91,7 91,7
10 0,53 24 100,0 100,0

Két qua nhan duoc cho thy & tit ca cac murc lidu da khao sat trong cung diéu
kién thir trén thiét bi gdy dau bang phién néng, FC-NC va FC-TC c¢6 hiéu lyc twong
duong nhau (véi p > 0,05). Xu huéng dép tng theo lidu & FC-NC va FC-TC 1a nhu
nhau, ty 18 dap tmg giam dau tang khi mirc lidu FC ting.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 05, 12 - 2013 85



Nghién ctru khoa hoc céng nghé

3.1.2. Trén mé hinh gdy con dau quan b&ng axit axetic ¢ CNT

Két qua nghién ciru tic dung giam dau ctia FC trén thyc nghiém gay dau quan
bang axit axetic theo phuong phép cai tién ciia Witkin dugc trinh bay ¢ bang 2.

Bang 2. Tac dung giam dau trén CNT & thuc nghiém gdy dau quin bang axit axetic

STT | L6 nghién ciru So(nm)au (ugf:)lg) So c%dau p
1 | FC-NC 24 0,50 35104 <0,01
2 | FC-TC 24 0,50 3,6+£0,2 <0,01
3 | Morphin 24 500 3,6+0,2 <0,01
4 | Ching NaCl0,9% 24 0,1 ml 26,7153 -

So v6i 16 chirng (NaCl 0,9%), céac 16 sit dung FC-NC va FC-TC ti€m phuc mac
cho thiy c6 tac dung giam dau rat manh (p < 0,01) va twong duong nhau (p > 0,05).

3.2. Két qua nghién ciru tac dung gy mé theo dwong tinh mach
3.2.1. Tac dung gdy mé cua FC trén CCT
Két qua nghién ctru tic dung gy mé cua FC trén CCT trinh bay trong bang 3.

Bang 3. Két qua nghién ctru tac dung gdy mé ctia FC trén CCT

FC-NC FC-TC
STT " Lieu do | Thoi gian mé | Liéu do " Thoi gian mé p
pgkg (phuy) ugkg (phuy)
24 50 48,3 £29.9 50 24 48,0 £22.6 >0,05
24 75 443 £0,5 75 24 49,2 +10,6 >0,05

24 | 100 7734264 | 100 |24 | 82,1+21,7 | >0,05
24 | 125 2353+6,4 | 125 | 24| 2272+56 | >005
24 | 150 | 21124245 | 150 | 24 | 22974208 | >0,05
24 | 175 | 2345+243 | 175 |24 | 2522+12,7 | >005
24 | 180 2642455 | 180 | 24 | 2702+6,6 | >0,05
24 | 200 | 282,6+704 | 200 |24 | 2929+6,7 | >005

D | NN |WN |~

Vé6i cing mirc lidu FC sir dung dé gy mé trén CCT, so sanh tic dung cua
FC-NC va FC-TC nhan thiy sy khac biét khong c6 y nghia thong ké (p > 0,05).
Thoi gian mé ¢6 xu hudng tiang theo lidu sir dung trong khoang 50 dén 200 pg/kg.
Ca FC-NC va FC-TC déu cho thiy c6 sy ting manh (budc nhay) vé thoi gian mé
khi thay d6i muc lidu tir 100 sang 125 pg/kg (hinh 1).
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Thoi gian mé, 350 -

hut
(p U) 300 -
250 -
200 - —=FC-NC
150 - -#=FC-TC

100

50 +

0

0 50 100 150 200 250 | Lidu do, (ug/kg)

Hinh 1. Sy phy thudc cua thoi gian mé (phut) vao liéu d6 (ng/kg) fentanyl trén CCT
3.2.2. Tic dung ciia fentanyl lén cdc théng sé tim mach va hé hdp trén ché
thi nghiém trong qud trinh gdy mé
Tac dung ctia FC-NC va FC-TC trén thong sé tim mach va tan sd ho hap cua
cho thi nghiém dugc trinh bay trong bang 4 va bang 5.
Bang 4. Tac dung ctia FC tiém tinh mach trén huyét ap va
tan s6 tim cua cho thi nghiém trong qua trinh gdy mé (n = 12)

Lidu o, | HATB Xpp | HATBSau | a4 tim T | 140 80 tim TB
: sau tiem FC

tiem FC \ i

(ng/kg) | (mmHg) (mmHg) (chu ky/phut) (chu ky/phiif)
FC-TC | 200 124,1£0,5 | 1063+0,5 | 128,0+44 114,3 £ 0,3
FC-NC | 200 1273+0,5 | 117,5£09 | 129.2+9,3 116,7%0,5

p > 0,05

Nhom

TM: Tinh mach; HA: Huyét ap; TB: Trung binh; XPD: Xudt phat diém.

Bang 5. Tac dung cuia fentanyl (tiém tinh mach) trén tan s6 hd hap cua cho thi nghiém

.x +~ | Tan s6 ho hdp | Tan so ho hap| Mirc
X n | Liéu do, A P . s
Thuoc nghién ciru (ng/kg) ban dau sau cho thuoc | gidm p
HEKE) | (chu ky/phat) | (chu ky/phit) | (%)
FC-TC (n=10) 200 17,6 £ 0,7 16,8 £2.5 52 > 0,05
FC-NC (n=12) 200 17,2 £2,1 16,7+£2,2 5,0 > 0,05

Két qua nhan duoc cho thiy tic dung cia FC-NC trén tim mach (huyét ap
va tan s tim) va tan s6 ho hap so véi FC-TC khéc biét khong cé ¥ nghia thong
ké (p > 0,05). No6i cach khac 1a ¢o sy tuong duwong nhau.
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3.2.3. Két qud dp dung thir fentanyl trong giy mé phéu thudt thwe nghiém

Pé danh gia kha nang st dung ctia FC-NC, dé tai da tién hanh sir dung FC-NC
¢6 ddi chiéu vi FC-TC trong phau thuat trén ché thi nghiém. Thuc nghiém tién
hanh véi 10 loai phau thuat (boc 16 dong mach dui, mé khi quan, khau 16 thung da
day, dat éng dan luu tr da day, cit doan va khau ndi rudt, cit bo rudt thira, cit bo
lach, khau cdm mau vét thuong gan, mo dan bang quang, lam hau mén nhén tao).
Thoi gian mo trong khoang 1,5h dén 2h. Cac thong sd vé tan sé mach, huyét ap va sb
lwong thudc FC d3 sir dung dugc ghi lai tr dong trén mdy va trinh bay trong bang 6.

Két qua cho thiy khong co su khac biét c6 y nghia thong ké vé cac thong sb
nhu tan sé mach, huyét ap gitta nhém FC-NC va nhém FC-TC (p > 0,05). Cac ca md
dién ra binh thudng, thudc gdy mé sir dung dap tng dugc cac yéu cau ciia ca md. Vé
s6 luong trung binh thubc da sir dung (tinh bang ml/ché thi nghiém, ml/phut hay
ml/phut/kg) & nhom FC-NC tuong duong véi nhom FC-TC (p > 0,05).

Bang 6. So sanh cac thong sé chi yéu gy mé tiém tinh mach FC-NC
va FC-TC trén ché thuc nghiém dé tién hanh cung loai phau thuat

STT|  Chitiéu nghién ciru e I p
1 | Tan s mach (CK/phut) 88,0+ 1,9 101,9+2.4 | >0,05
2 | Huyét 4p tdm thu (mmHg) 132,9+5,6 126,1+6,1 | >0,05
3 | Huyét ap tAm truong (mmHg) 68,6 + 6,7 67,0£7,4 | >0,05
4 | Huyét 4p trung binh (mmHg) 84,5 +5,7 845+6,3 | >0,05
5 | Thoi gian mé TB (phut) 92,4 +7,0 111,1+7,0 | >005
6 | SL thudc st dung TB (ml/cho) 37,2+4.8 38,6+44 | >0,05
7 | SL thubc str dung TB (ml/phait) | 0,46 + 0,04 0,42+0,03 | >0,05
8 (Srﬁl};jﬁgfﬂjg)d‘-‘ng 1B 0,030 £0,002 | 0,029+0,002 | > 0,05

SL: S6 lwgng; TB: Trung binh
3.3. Két qua nghién ciru tac dung ciia fentanyl trén co tron

Do co cing co thanh nguc xay ra trong phau thuat c6 thé anh huong dén két
qua phau thuét, vi thé can danh gia tac dung gy co co cua FC théng qua viéc do
bién d6 co thit ctia co tron khi - phé quan chudt lang. Két qua ghi trong bang 7.
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Bang 7. So sanh thay ddi ctia bién d6 co thét khi - phé quan cta chudt lang
(tinh theo %) tai mot sb thoi diém sau tiém giita 16 thiar FC-TC véi 16 FC-NC

Liéu Thei didm Bién dd co that, % o
(1g/100g) FC-TC FC-NC
Sau 5 phut 99,1 £ 1,6 100,0 £1,8 > 0,05
Sau 10 phut 100,0 £3,2 101,2 £3,2 > 0,05
20 Sau 20 phut 101,7 £1,5 102,1 £3.3 > 0,05
Sau 40 phut 102,6 £2,5 102,5 £3,1 > 0,05
Sau 60 phut 101,6 £2,8 102,1 £33 > 0,05
Sau tiém histamin 127.3 131,9 £ 12,6
Sau 5 phut 102,2 +£3.9 100,4 £1,0 > 0,05
Sau 10 phut 104,252 101,2+1,5 > 0,05
40 Sau 20 phut 1042 £52 101,6 £2,1 > 0,05
Sau 40 phut 105,1 £4,3 98,7+5,3 > 0,05
Sau 60 phut 105,1 £4.3 96,2 +12,8 > 0,05
Sau tiém histamin 134,4 124,1 £15,5

Két qua cho thay bién d6 co thit khi - phé quan thay d6i khong c6 y nghia
théng ké (p > 0,05) tai cac thoi diém 5 phut; 10 phat; 20 phut; 40 phat va 60 phut
sau khi tiém tinh mach liéu 20 ug/100g va lidu 20 pg/100g so véi trude khi tiém.
DPdng thoi néu so sanh giita FC-NC va FC-TC ciing khong thiy c6 su khac nhau c6
y nghia thong ké (p > 0,05). Hay noi cach khac FC-NC va FC-TC khéng anh hudng
dén bién do co that co tron khi - phé quan ctia chudt lang.

IV. KET LUAN

1. Thubc tiém fentanyl nghién ctru bao ché trong nude dat duge hiéu tng giam
dau & 100% CNT trén m hinh gdy dau bang phién nong & mirc lidu 0,53ug/10g, da
lam giam s con dau trung binh rd rét (tir 26,7 + 5,3 xudng con 3,5 + 0,4) trén mod
hinh gy dau quin bang axit axetic (CNT).

2. Trong khoang ndng d6 50 pg/kg dén 200 ugkg trén CCT, thude tiém
fentanyl nghién ctru bao ché trong nudc thé hién hoat luc gy mé véi thoi gian mé
trung binh trén CCT tir 44,3 + 10,5 phat dén 282,6 + 70,4 phut. Dbi véi ché thi
nghiém, liéu 0,42 + 0,03 ml/phat hay 0,029 + 0,002 ml/phit.kg dap tng dugc yéu
cau vé gdy mé giam dau ciia ca mo. Loai thudc nghién ciru khong gay co thit co tron
khi - phé quéan ciia chudt lang.

3. Viéc ddi chiéu véi thudce tiém fentanyl loai 10 ml (500 pg) do Coéng ty
Rotexmedica (CHLB Dric) san xuat cho thay thudc tiém fentanyl nghién ctru ¢é tac
dung twong duong nhu thudc tiém fentanyl tham chiéu.
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Loi cam on

Bai bdo duge viét trén co s6 két qua cia Pé tai doc ldp cap Nha nuwde ma sé
PTPL 2010G/12. Tép thé tic gia xin chdn thanh cam on Bé Khoa hoc va Cong nghé
dd cdp kinh phi thiee hién dé tdi nay.
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SUMMARY

STUDY ON EFFICACY OF DOMESTICALLY STUDIED AND
MANUFACTURED FENTANYL CITRATE INJECTION

This paper presents the evaluation of efficacy of domestically studied and
manufactured fentanyl injections on experimented animals. Fentanyl citrate injections
(ampoules of 500 pg, 10ml) of Roxtemedica Company (Germany) are used as the
reference drug. Analgesic effect is studied on the mice by hot plate induced pain
model and acetic acid induced "writhing test". The product is applied in the surgical
practices on dogs (involved 10 types of surgery). The parameters such as heart rate,
respiration rate, blood pressure and volume of used fentanyl citrate injection (mL;
mL/min; mL/min.kg) are recorded. The study results show that fentanyl citrate have
strong analgesic and anesthesic effects. The studied injection is completly effective
when used for anesthesia and analgesia in surgical practice. Fentanyl citrate does not
cause contractions on bronchus smooth muscle of guinea pig. All the results show
that the fentanyl injections have equivalent effects as the reference drug.

Tw khoa: Fentanyl citrate injection, efficacy, anesthesia time.
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