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Albert Neimann phan lap tinh thé “cocaine “ tv 14 coca, phat
hién cocaine lam té lwdi co hdi phuc

Sigmund Freud nhan thay ocaine gay thay déi tam trang, nghi
rang co lgi dé cai nghién morphin. Freud c6 cocaine do Merk
cung cap va chia sé cho Carl Koller, 1 ndi tru tré nhan khoa
cua BH Vienna

Sau khi thir trén tha vat, Carl Koller thuc hién ca mo6 mat dau

tién trén ngwoi dung cocaine nhuw thudc té

Alfred Einhorn, nha héa hoc B, téng, hop thudc té ester dau
tién —novocaine (procaine)- co6 tinh chat gay té trén than kinh,
nhwng khéng co tac dong trén TKTW nhw cocaine

Nils Lofgren tbng hop thude té amide dau tién-Lidocaine
(Xylocaine)



Sinh ly gidi phau day than kinh

« Lubng xung TK duwoc
dan truyén théng qua
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irection of travel of action potential

a. In response to a signal, the
soma end of the axon becomes
depolarized.

b. The depolarization spreads down
the axon. Meanwhile, the first part of
the membrane repolarizes. Because
Na* channels are inactivated and
additional K* channels have opened,
the membrane cannot depolarize again.

c. The action potential continues to
travel down the axon.




Dan truyén cam giac dau

 Rach da hodc chan thuwong gay “ndi sup
chat gay viém” tai cho lam hoat hoa thu
thé dau

» Thu thé dau la cac dau tan cung cla soi
TK Ad trong da, co, xwong, khép va noi
tang

- Kich thich thu thé dau gay khir cyc hoat

hoa kénh Natri dién thé tai mang té bao
day TK va co tim



Céu truc day than kinh

Loai s¢i TK | Chirc nang DPDwong kinh | Boc myelin Murc do

(pm) phong bé do
thudc té
A alpha Tw than 12-20 Nhiéu +
(proprioceptio
n), van déng
A beta So, de ép 5-12 Nhiéu ++
A gamma Trwong lwc ~ 3-6 Nhiéu ++
co
A delta Pau, nhiét 2-5 Nhiéu +++
B Tién hach <3 It +t+

C, ré sau Pau 0,4-1,2 Khéng ++++



f-subunit u-sulbunll

Resting (closed) Activated (open)

g | Swecture and corAgarations of the voltage gated N3 channed

Inactivated (closed)

« Kénh Natri phu thudc dién
thé: tiéu don vi o két hop
v&i 1 hodc 2 tiéu don vi B

« Tiéu don vi o gdm 4 ving
(I-1V), méi viing chira 6
doan (S1-S6) boc vong
quanh trung tdm kénh

Kénh natri co6 3 trang thai:
« Nghi (dong)

* Hoat dbng (M&)

« B4t hoat (d6ng)

« Co6 10 gene ma hda kénh
Na+
« M&i mé CQ thé hién gene
kénh Na+ khac nhau
« TK cam giac: Nav1.7
va Nav 1.8
« Cotim: Nav1.5



CO CHE HOAT PONG KENH
(Na+)

« Kénh Na+ ton tai & 3 trang thai
— Mé& (dan truyen) — Gan két manh
—Bong - nghi (khéng dan truyén) — Gan két
yéu
—Dong — bat hoat (khéng dan truyén) — Gan
két manh
 Phong bé trwong lwc (d6ng — nghi)
. Phong bé theo chu ky (phasic) (m& va dong —
bat hoat)



Co ché tac dung

Khir cuc
Kénh Na+ (nghi) —— Kénh Na+ (m&)

\ bién thé dong
Kénh Na+ (bat hoat)

Kénh Na+ (nghi) Kénh Na+ (m&) ——> Khong khtr cie

Cham\ \OC té
Kénh Na+ -gan thuéc té (bi bat hoat)

Thubc té




Co ché tac dung cua thudc té

 Thudc té vao soi TK bang dang khéng ion

« Sau do, phan ly thanh dang khdng ion va dang ion
(theo pH va pKa)

- Dang ion (cation) chan dan truyén bang cach gan vao
kénh Natri tir bén trong té bao khi kénh Na+ m&

Open Closed Plugged

RNH* < RN + H*

Ngoai té bao
<— Mangté bao TK

Trong té bao
RNH* <> RN + H*



CO CHE TAC DUNG CUA THUOC TE
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ATP ADP

« Vi tri gan cla thudc té trén kénh Na+ & vung 1V, quai S6

 Thudc té dang ion hda chi gan vao dwoc khi kénh Na+
mé

« Su gan thudc té vao kénh Na+ mé sé tang theo tan s
khir cwc cua day TK:

» Hién twong phong bé theo tan so kich thich hodc theo
chu ky (use-dependent hoac phasic block)



Thudc té phong bé kénh Na+ theo “phong
bé theo tan so kich thich” (use-dependent)

Khi tdng tan so kich thich
— tang m&rc dd phong bé
Tan sb kich thich cao sé
tang soO lwong kénh Na+
dang “mé&” |1a noi thudc té
gan vao

Neuron c6 toc do dan
truyén cao (soi TK dau)
hodc 6 tao nhip bat
thwong trén co tim sé bi
thudc té phong bé muirc
dod cao

Hinh minh hoa phong bé theo tan
so kich thich cta thudc té- khi tan
s6 kich thich ting tiv 1 1&n 25, thi
dong Na+ di vao gidam dan



Thuoc té phong bé theo tan so kich
thich

MO co tinh kich thich voi dién thé dong dai
, kKénh Na+ c6 kha nang ¢ dang “mo”
nhiéu — lam tadng mdc d6 phong bé cua
thudc té
— Soi TK dau c6 dién thé ddng dai (3 millisec)
so v&i s¢i TK van déng (0,5 ms)

— Co tim c6 dién thé déng dai hon cac mé co
tinh tw dong: co tim bi thudc té phong bé muc
do cao hon (quan trong trén lam sang)



Ai tinh clia thudc té véi kénh Na+
trén tim

» Lidocaine va bupivacaine déu phong bé
kénh Na+ trén tim

» Bupivacaine gan véi ai tinh cao hon va
phan ly cham hon

» — tich ty thudc té trong thi tam trwong,
keo dai s dan truyén va gay loan nhip tim
do vong vao lai



Co ché hoat ddng cla thudc té

« Khi thudc té chan kénh Na+ gay thay doi

churc nang:

— Than kinh: gidm hodc mat hoan toan dan
truyén TK

— Co tron mach mau: dan mach

— Tim: giam tinh kich thich (giam kha nang tao
nhip, keo dai thoi gian tro)

— Hé TK, trung wong: tang tinh kich thich sau do
wc ché toan b



Phong bé theo nong dd thudc té

Khi tdng nong d6 thudc té, thi dinh cla
dién thé dong glam ngudng khéi phat
tdng, sw dan truyén xung TK bi hw hai va
thotl ky tro kéo dai

 Tang nong dd thudc té sé phong bé tat ca
day TK




Phong bé theo nong dd thudc té

“Phong bé than kinh chon loc”

 Cac soi TK c¢6 kich thwdc khac nhau bi thude
té phong bé khac nhau theo néng dé thudc té

* Neuron TK nho, khéng c6 myelin dan cam
giac dau dé bi phong bé hon soi to co boc
myelin dan van déng

* Té ngoai mang cwng theo trinh tw: nhiét
(lanh), dau (cham kim), cam giac tw than va
van dong

— Mb Iay thai v&i TNMC, SP van cdm nhan suw chan
va cam giac tw than du hoan toan mat cam giac



Ad

AB

Aa

Trinh tw phong bé

Thubc té




Gay té chon loc theo loai soi than
Kinh

» Trén neuron, dong dién khir cyc di chuyén doc theo
nut Ranvier: can 2-3 nut Ranvier bj chan dé phong bé
hoan toan dan truyén than kinh

Saltatory Conduction

Speeds of 200m/s

Sah Y duction occurs in myelil d nerves
The impulse jumps from node to node where depolarization takes place

« S¢i TK nho ¢6 khoang cach gilra cac nat Ranvier
ngan hon can mot doan ngan hon bi chan dé phong
bé dan truyén so voi soi to



DUOC LY PHAN TW

« Amine bac 3 dan xuat

tr NH,; > Kiém yéu n
« CAu tric 0
— Nhan thom wa lipid I-1<3
— Cau ndi ester hoac Aminoester
amide H

— Chubi carbon (R1) N\H/RI\N’/R2
— Phan wa nwé'c nhém 5 F|‘3
amino co6 kha nang ion
hoa

Aminoamide



Pong phan
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- Pong phan quang hoc: 1évo (ta trién) va dextro (hiru
trién)

.« Mépivacaine va bupivacaine = hon hop cac dong phan

* Ropivacaine va Levobupivacaine = dong phan lévo

Pong phan hiru trién R-bupivacaine (rc ché dong Na cla co' tim manh
hon S-bupivacaine (Levobupivacaine)



Phan t&r — hoat tinh thudc té

» TOc dé khdi phat, d manh va thdi gian
tdc dung cla thudc té tiy thudc :
— pKa
— Tinh tan trong mo&
— Sw gan két proteine



pKa

« pH ma ti Ié€ dang ion hda va khéng ion hda
bang nhau 50/50

» pKa cang cao thi dang ion hoéa cang cao

« Tilé cua 2 dang theo phuong trinh
Hendenson-Hassenbach

Log[A-]/[AH]= pKa - pH

» Dang khdng ion héa qua mang té bao TK
nhanh hon

- T
N

- T

hudce té c6é pKa thap co thdi gian khéi phat
nanh

nudc té cé pKa cao co thdi gian khéi phat cham



pKa

pKa cua Lidocaine |a 7,7

7,4 =17,7+10g,(Lido khong ion/Lido ion hda)
0g4o(Lido khéng ion/Lido ion héa) =- 0,3
_ido khéng ion/Lido ion héa = 10-93= 0,5
_ido khdng ion + Lido ion héa = 100%
Lidocaine khéng ion héa = 33%




pKa

pKa cua Lidocaine la 7,7

M6 nhiém tring (acid) pH= 6,0

6,0 = 7,7 + log4o(Lido khdng ion/Lido ion hoéa)

0g+o(Lido khdng ion/Lido ion héa) =- 1,7

_ido khéng ion/Lido ion héa = 107 = 0,02

_ido khéng ion + Lido ion héa = 100%

_idocaine khéng ion héa = 2% — ngam vao neurone it,
Khong co tac dung gay té

Lidocaine ion héa = 98% - dé hap thu vao mau gay
ngo doc

Ap dung: khong té tham lidocaine vao mo viém dé rach
ap xe




pKa thudc té

Thudc té co pKa thap sé co thdi gian khéi phat nhanh
hon vi ¢6 dang khéng ion nhiéu hon — khuéch tan nhanh
hon qua mang té bao vao bén trong cla ké&nh Natri

% nguyén dang | Th&i gian khéi

phat (phut)
Mepivacaine 7,7 39 50 2 -4
Lidocaine 7,8 25 33 2-4
Prilocaine 7,8 24 33 2-4
Bupivacaine 8,1 17 24 5—8

Procaine 8,9 3 7 14 - 18



Tinh tan trong mo

Tinh tan trong m&: quyét dinh dd manh,
swr gan ket protein, thoi gian tac dung cua
thubc té

Tinh tan Gan ket Théi gian tac
trong mo’ proteln dung (phut)

Procaine 1 60-90
Lidocaine 4 2 65 90-200
Tetracaine 80 8 80 180- 600
Bupivacaine 28 4 95 210



Dwoc lwec hoc
Acid a1-glycoprotéique

-

albumine
Chuyén hoa tai gan

Sw gan két vai protein:

« Thubc té amide chi yéu gan voi AAG .

« AAG la protein cla stress , T sau md

« Dang tw do dwoc chuyén hoa tai gan va
thai ra ngoai

« — T AAG sé J thanh thai bupivacain,
ropivacain, levobupivacaine

Thai qua than



Sy gan két vdi protein

Acid a1-glycoprotéique

albumine

Thudc té co sw gan két cao v&i
a.1-acid glycoprotein co thoi
gian tac dung lau hon va sinh
kha dung thap hon

AAG la protein cua stress , T
sau md

Thiéu oxy mé, tang than khi va
toan mau gay giam gan két
proteine > T nguy co ngd déc
Tré em < 6 thang c6 kha nang
gan két protein kém



Two mechanisms of LA entry inside Na' channel
1

v v
Base form (B) , Cationic form (BH")
Penetrates lipid barrier enters the channel directly
+ through external orifice
Re-establishes equilibrium with when Na channel is
its counterpart B+H'< BH' in activated state
depending on the pKa and during action potential
acidity of the medium !
v There vel
BH* acts from inner side bbf%:(e ;‘OLQGS:' &c:tv <
of Na fhannel fire more frequently
Local anaesthetic binds to receptor ("z' Nas cnl::rr;nel
in inner portion of sodium channel nun‘:ggr of time)
Prevents inward flow of Na' ions l
v Frequency-dependent
Reversible conduction blockade blockade




Tac dung thudc té trén mach mau

» Tac dung trén mach mau cua thudc té anh
hwong dén dd manh & thdi gian tac dung cua
thudc té

— Lido hap thu vao mau nhanh hon bupivacine

— _evobuplvacalne & ropivacaine co tac dung 2
Kiéu trén mach mau: dan mach & liéu LS; co
mach & liéu dwdi 1am sang

» Adrenaline nong do thap 1:800.000 la du de
gay co mach mau mé khi cé hién dién thudc
té




Tac dung thudc té trén mach mau

» Pha thém thudc co mach dé dbi khang tac
dung dan mach cua thudc té

« Hau qua cua pha thém thudc co mach
(adrenalin)
— Kéo dai thoi gian tac dung thudc té
— Gidm nong dé thudc té trong mau
— Gidm chay mau & phau trwdng
— Gay thiéu mau nudi day TK (gard bang thudc)
— Dung néng dd thap 1:200.000 hoac 1:400.000



Tac dung thudc té trén tim

» Thudc té lam giam tinh kich thich cla co
tim va sw tao nhip va kéo dai thoi gian tro
cla co tim- day 1a tac dung chong loan
nhip cda thudc té

» Thudc té gay (rc ché co tim (két hop vOi
tdc dung ha HA cla thudc té) co thé cé
biéu hién nhw ngd ddc thudc té, gay truy
tim mach va t& vong



Cac vi tri tdc dung cua thudc té trong té bao gay gidm co
bop co tim — dbc tinh tim mach cua ngd déc toan than cua
thuoc té

nmasmammmmmm
ﬁﬁwmmwmsﬁm&mwm

= 2nd messangerisubstrate

= Bupivacaine Block
= mechanistic target D = Kinase



Tac dung thudc té trén hé than kinh trung
wong

« # céc chat gay uc ché than kinh (td rou),
thudc té (& liéu doc) gay ra kiéu e ché 2
pha: pha kich thich theo sau la pha ¢ ché

* Pha kich thich phan anh sy phong bé cac
neuron wc ché (inhibitory neuron) gay tac
dung tw kich thich nhe t&i co giat

- Sau do pha (rc ché co thé tién trién dén
truy tim mach va chét néu x tri khong
phu hop



Poc tinh tang khi r CO2

l Increased PaCO, l
v
Increased cerebral Diffusion of CO, body
blood flow into neuronal cells il PH
B B “
More local anaesthetic | | Intracellular e
is delivered to the brain acidosis anaesthetic
v v v
Increased toxicity Base form of the Increased free drug
drug changes
to cationic from
v
Cationic form fails to | | More drug diffuses
diffuse out of neurons nto I’""
lon trapping Increased toxicity
v

Increased toxicity




Cac tac dung khéac cla thudc té

 Khang viém & khang khuan

 Chong di can ung thw

« Giam dau than kinh (neuropathic pain):
(Lidocaine TM)

 Giam liét rudt va gidm dau sau mo
(Lidocaine TM)
— Sau PT dai trang



Dwoc dong hoc

» Hap thu thudc té tuy thudc:
— V| tri tiém
— Toc do tiém
— Liéu
— Tinh co mach cla dung dich thudc té

» Dinh thudc té trong mau sau 1 lieu thuoc
té theo trinh ti khoang mang phaoi > lién
swwon > NMC that lwng >dam roi canh tay>
té dudida > té TK toa > Té TK dui



Phan bo

 Thudc té ester it gan két v&i protein so voi
nhom amide
 Sw phan bd vao mé theo
— Hé sb phan b6 mé/mau
— Khéi lwong mé
— Sw twdi mau mo



Chuyén hoa va thanh thai

Ester

Thuy phan do
pseudocholinesterase
Chéat chuyén héa la para-
aminobenzoic acid
(PABA) cb6 thé gay di irng
T1/2 < 1 phut
(chloroprocaine), 8 phut
(tetracaine)

Cocaine thuy phan tai
gan, thai qua than

Amide

Thuy phan tai gan, cham
Suy gan, giam lwu lwong
mau gan gay tich tu thuéc
Prilocaine chuyén hoa tai
phoi

It di &ng

Thuwong bi nham véi dap
rng CQa thudéc co mach
va thuéc pha thém



Thanh thai qua than

o |t
» Tich tu chat chuyén hoa khi suy than
» Lidocaine co ti 1& bat thudc tai gan cao
— Suw thai thudc 1& thude vao lwu lwong mau gan
va it anh hwdng bai hoat ddng cua men gan
— Lwu y & BN nang c6 cung lwong tim thap va
giam tw&i mau gan



S dung thudc té trén lam sang

- Gay té bé mat : thoa da (kem EMLA), trén
niéem mac (gel, dang xit), miéng dan lidocaine
» Té& than kinh ngoai vi
« Té truc than kinh trung wong: té tay song, té
ngoai mang cng
« Té tham
» Truyén tinh mach lidocaine
— diéu tri ngoai tam thu that
— Gidm dau sau m6 va giam liét rudt



Két hop cac thudc té

Céc hiéu qua ly thuyét dwgc mong doi ,
*Giam thoi gian tiém phuc (thudc té tac dung ngan)
*Kéo dai thoi gian tac dung (thudc té tac dung dai)

NHUNG
Lwu y doc tinh

CONG HOP



Két hop cac loai thudc té

Total onset time for surgical surgery (sensory and motor block)

Femoral nerve (min)
Sciatic nerve (min)
Recovery sensory time
Femoral nerve (h)

Sciatic nerve (h)
Recovery motor time
Femoral nerve (h)
Sciatic nerve (h)

Bupivacaine  Bupivacaine-Lidocaine
(n = 20) (n = 21)
30 (15-45) 15 (15-20)*
30 (15-45) 15 (5-25)*
22 (15-32) 13 (5-24)*
19 (12-28) 12 (4-20)*
18 (13-28) 12 (4-20)"
18 (12-23) 12 (4-18)*

Cuvillon et al., AA 2009

Ro pivacaine

(n = 20)

15 (10-25)
25 (15-40)

18 (10-22)
14 (8-20)

15 (9-24)
13 (8-20)

Rou pivacaine-l.iducaine

(n=21)

10 (5-15)
15 (5-25)t

12 (8-16)t
10 (8-13)t

11 (6-14)t
10 (7-12)t



Eutectic Mixture of Local Anesthetic (EMLA)

2,5% Lidocaine+ 2,5% prilocaine trong nhi dich

S

Lecation of patch in
sitling position

Cream 5%

EMLA™
Each gram contains
Lidocaine 25 mg

5g

=

@

73
eam without
AnG tor topical
sethosia

' j
-

EMULA"™ Cream

5




Liéu thudc té st dung lam sang

Lieu toi da Théi gian tac
(+adre) dung (+ adre)

Lidocaine Nhanh 3 mg/kg (7 mg/kg) 120 phut (240
phut)
Bupivacaine Trung binh 2 mg/kg (2 mg/kg) 4 gi& (8 gid)
Ropivacaine Trung binh 3 mg/kg (3 3 gio (6 gid)
mg/kg)
Levobupivacaine  Trung binh 2 mg/kg(2 mg/kg) 4-6 gio (8-12 gio)
Mepivacaine Nhanh 5 mg/kg (7 mg/kg) 180 phut (360
phut)
Procaine Nhanh 8 mg/kg (10 45 phut (90 phut)
mg/kg)
Prilocaine Nhanh 5 mg/kg (7,5 90 phut (360 phut)

mg/kg



Cau hoi ?



