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Botulinum toxin A diéu tri dau than kinh

Botulinum toxin A for the treatment of neuropathic pain

Nguyén Phwong Thao*, *Bénh vién Da liéu Thanh pho Ho Chi Minh,
Nguyén Hiru Minh** **Bénh vién Ung buwéu Thanh pho Ho Chi Minh
Tém tat

Botulinum toxin A (BoNT-A) sau gan 3 dén 4 thap ky Iang quén vi dugc xem la dbc
to chét nguoi. DEn nam 1980, mdt bac si nhan khoa, Alan B Scott nguoi dau tién da s
dung doc té tri 1é (ld&c) mat cho bénh nhan [1, 2, 3, 4, 5]. Gan 10 ndm sau, thang
12/1989, Co quan Thudc va Dugc phdm Hoa Ky (FDA) phé chudn onabotulinumtoxin A
(Botox®) diéu tri, 1ac (strabismus), co that mi mat (blepharospasm), co that nlira mat
(hemifacial spasm) & tré dudi 12 tudi. Nam 2000, diéu tri réi loan co that khong tu'y
ca c6 (cervical dystonia) [6, 7, 8, 9]. Mot thoi gian dai tdc dung gidm dau clia BoNT-A
dugc xem la do gidn co [1, 10, 11]. Tuy nhién, gan day cac nghién clu co ché dau
than kinh nhan thay tadc dung gidm dau BoNT-A hoan toan doc lap véi gian co [11, 12,
13, 14, 15, 16]. Trong bai nay, ching tbi xin tdm lugc cac y van khdo sat co ché tac
dung clia BoNT-A trén céc con dau khé tri do than kinh nhu: Pau than kinh sau nhiém
vi rut Herpes, dau than kinh do dai thdo duong, héi ching dau phlc hgp vung
(complex regional pain syndrome), dau day than kinh tam thoa, dau tdn cuing mém
cut than kinh nhu dau chi ma (phantom limb pain), dau sau thuong tén tly séng, va
dau sau dot quy

Tir khéa: Doc to botulinum A (BoNT-A), dau do than kinh, diéu tri dau do than kinh.

Summary

Botulinum toxin A (BoN-A) took three to four decades until the deadly toxin could
be used therapeutically. It was utilized in humans only in 1980, by the
ophthalmologist Alan B Scott, to treat strabismus [1, 2, 3, 4, 5]. Almost 10 years later,
in December of 1989, the US Food and Drug Administration (FDA) approved
onabotulinumtoxin A (Botox®) for treatment of strabismus, blepharospasm, and
hemifacial spasm in children younger than age 12 years. In 2000, FDA approved its
use for cervical dystonia [6, 7, 8, 9]. For a long time, the analgesic effect of BONT-A
was considered to be due to the effect of muscle relaxation [1, 10, 11]. However,
recent studies using BoNT-A in neuropathic pain models have demonstrated that it
has an analgesic effect independent of muscle relaxation by demonstrating
dissociation of the duration of muscle relaxation and duration of pain relief [11, 12,
13, 14, 15, 16]. In this paper, we review of literatures to investigate the mechanism of
BoNT in neuropathic pain by examining the effects of the drug for intractable
neuropathic pains, such as postherpetic neuralgia, diabetic neuropathy, complex
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regional pain syndrome, trigeminal neuralgia, phantom limb pain, spinal cord injury-
induced neuropathic pain, and central poststroke pain.

Keywords: Botulinum toxin A (BoNT-A), neuropathic pain, neuropathic

treatment.
1. bat van dé

Vai thap nién qua, BoNT-A dugc dung
diéu tri dau do roi loan tang ddéng than kinh
co cu thé nhu co that co hay rdi loan
truong luc cac co vung co, trudc day tac
dung gidm dau nay dugc suy luan do thuéc
(c ché bai tiét acetylcholine lam gian ca,
tdc déng gian ti€p gian co that mach mau
tang cung lugng tuan hoan lam con dau
dugc (c ché. Tuy nhién, quan sat vai
truong hgp con dau dugc cat sau tiém trén
bénh nhan khéng c6 mot dau ching tang
déng co that co [17[, Aoki [12] nhan thay
trén lam sang con dau dugc gidm trudc khi
co gian. Freund B va Schwartz M [11], [17]
thay rang con dau van tén tai sau khi tac
dung gidn co da bién mat bang bién phép
do luc can trén 35 trudng hgp tiém BoTX-A
vao co thai duong va co can diéu tri roi
loan co vung thdi duong ham. Relja va
Klepac [18] nhan thay dau gidm sau tiém
BoTX-A 1 tuan, trong khi gidn co co that
vung c6 cé tac dung sau 2 tuan, vdi liéu
thap 50 don vi du lam gidm dau, dé€ dat
hiéu qua gian co can mot liéu tr 100 dén
150 don vi. Trong bai nay, ching tbi xin
tom lugc cac y van khao sat co ché tac
dung cla BoNT-A trén cac con dau kho tri
do than kinh trén cadc duong dan truyén
ngoai vi va trung uang than kinh.

2. So luoc déc té botulinum toxin

2.1. Cac huyét thanh botulinum
toxin

Edward Schantz nubéi cdy Clostridium
botulinum thanh céng va phan lap 7 nhém
huyét thanh Botulinum toxin gém A, B, C,
D, E, F, G dua vao tinh mién nhiém cla doc
to, hiéu lyc tdc dong, thoi gian tac dung, té
bao dich ma doc to tan coéng. Trén ngudi
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nhém A, B, E tdc dong manh trong khi
nhom F hiém khi tdc dung trén té bao dan
truyén than kinh ngugi. Nhém C, D, G co
tdc dong trén cac té bao dong vat khac.
Kha nang tiém luc doc té6 nhédm A gay liét
cd manh nhat va kéo dai 1au hon gap 100
lan cung liéu khi so v4i nhdm B néu muén
cung dat mét hiéu qua nhu nhau [1, 6, 8,
10, 19, 20], nhdm B thuong dugc sir dung
khi can thai gian tdc dung ngan, hay cé
chéng chi dinh khi s& dung nhém A. Nhém
E, F thuong st dung khi nhém A, B khong
thé s dung khi c6 su phan vé cta khang
thé.

2.2. C&u truc
botulinum toxin A

Phan t& botulinum toxin A (BoNT-A) cé
trong luong 150kDa (kilodalton) gém chudi
protein nang (harvy chain) 100kDa, chudi
protein nhe (light chain) 50kDa chubi dugc
két qua cac cau ndi bisulfite [4, 10, 19]
(Hinh 1).

phan t& cua

Hinh 1.

(a): Minh hoa céu tric cda BoNT-A cé
trong lugng 900kDa. Phan 16i nang 150kDa
g6ém chuédi nhe va chudi nang. Phan con lai
la cdc protein bao chung quanh goém
Hemagglutinin va protein khéng toxic Non-
Hemaggltunin dé€ lam 16p bdo vé cho 16i
déc té.



TAP CHi Y DUQC LAM SANG 108

Tap 17 - S6 6/2022

DOI:...

(b): 3 chiéu cida mét phédn tud BoNT-A
(Nguédn [19]).

Chubi phan t& nang déng mét vai tro
quan trong dua dbc té noi két dau tan cung
noi dan truyén cda soi truc than kinh, chudi
phan t& nhe cé nhiém vu lam té liét céac
thu thé noi mang tan cung truc than kinh
ngan chan cac vi béong acetycholine vao
cac thu thé mang té bao than kinh noi cac
synapes tan cung. M6i don vi phan t
BONT-A du chi nang 150kDa nhung lubn
phu chung quanh béi mét I6p phic hgp
protein két hogp véi doc té6 than kinh
(neurotoxin-associated proteins) gom co6
Hemagglutinin va Non-hemagglutinin.
Hemagglutinin cé 4 loai trong khi Non-
hemagglutinin don thuan duy nhat mot loai
protein luén két hgp vaGi doc t6. Tu cau tric
nay trong lugng phan t&r BoNT-A thay déi:

g0,

Thu thé Nicotinic trén cor

300kDa. 500kDa hay 900kDa tuy thudc
vao trong lugng két hop protein [4, 10, 19].

2.3. Vi tri tac déng trén co cua
botulinum toxin A

So lugce vé sinh ly hoc co co

Mot tin hiéu lan truyén xudng tu soi
than kinh cholinergic, lon calcium di vao té
bao tao phan cuc mang tién ti€p hgp than
kinh (1), lon calcium tiép tuc kich hoat su
noi két cac vi bong phan ti acetycholine
véi cac phuc hgp protein (2) trén mang tiép
hop gom: vesicle-associated membrane
protein (VAMP; synaptobrevin),
synaptosomal-associated protein (SNAP)-
25 va syntaxin (3). Chinh 3 loai protein
phlc hgp nay giup Acetycholine xuyén qua
mang (4) dén khe ti€p hgp than kinh co,
kich hoat thu thé nicotinic trén co tao ra su
co co sau dé phdéng thich ra choline va
acetate (5) (Hinh 2) [4, 19].

AcH Acetylcholine

Phirc hop Protein
SNAP-2S | Synaptosomal
Syrtaxin
v VAMP

Vesicle-associated
membrane protein
[synaptobrevin)

Hinh 2. So lugc sinh ly co co (Ngudn [4])

Tac déng BoNT-A trén khe tiép hop tdn
cling than kinh co

Nam 1949, nhém nghién clru Burgen
[7] da phat hién ra tadc dong cla doc to6 nay
vao hé dan truyén than kinh co. Sau nay,
khi di sau vao sinh hoc phan td, tai noi noi
dan truyén nay, BoNT-A (rc ché céc vi bong

chlra acetycholine dén cac thu cdm mang
té bao co ti€p nhan bang cach khdéa hoan
toan cac thu cdm tiép nhan acetycholine
(Hinh 3). Viéc BoNT-A khéa hoan toan vi
béng acetycholine dén cac thu cadm
cholinergic gay liét co dugc goi la héa triét
than kinh ‘“chemodenervation”.
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Tin cing thdn kinky
(Harem e

BoNT-A -1

=

Hinh 3. Co ché hoat déng cla BoNT-A (Ngudn [19])
(a) Binh thuong noi néi than kinh co acetylcholine dugc phéng thich co co. (b)
A khda hoan toan cac thu cdm ti€p nhan Acetylcholine co liét hoan toan. Cao ché phuc hoi
cla ca khi BoNT-A hét tac dung.

Hién tuong khoda triét than kinh khong
la mai mai, su phuc hoi dan truyén khoang
tlr 1 dén 3 thang do cao ché, liéu dung va
thoi gian hang dinh ndi md, céc soi truc
than kinh méi sé phat sinh, két qua cac thu
cam sé tiép nhan acetylcholine va co sé
dugc kich hoat co tré lai (Hinh 4). Trung
binh & ngudi, sy phuc hoéi nay 50% sau 8
tuan. Do vay, viéc tri liéu can phai danh
gid, can nhac xem can thém liéu nhac tri
liéu v&i BoNT-A hay khéng?.

Tén cung thAn kinh méi

(New nerve terminal Héa tri¢t than kinh

Co

Néi than kinh-co m&i
(New neuromuscular junction)

Hinh 4. Tan cung sgi truc than kinh méi
(Ngudn [19])

3.3.
kinh BoNT-A

Da c6 nhiéu nghién ctu tién lam sang
trén co thé song (in vivo) cho két qua
BoNT-A (rc ché chat dan truyén than kinh
lam gidm dau va khéng viém [21, 22, 23]
khi gay viém trén chuot véi formalin.
Welch va cbng su quan sat thay BoNT-A Uc
ché giadi phéng chat P tu té bao than kinh
cla ré sau hach trén phoi chudt nudi cay,

Co ché chéng dau than
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BoNT-

dd nhay Uc ché& dong huyét thanh A cula
Botulinum Toxin cé &i luc manh trén céac
thu thé hon cac dong khac, nhom A phan
cat SNAP 25 sau 2 gio, va chat P bi trc ché
sau 4 gio tiém [24, 25]. Hiéu (ng cla thudc
kéo dai dén 15 ngay khi tiém cac té bao
hach than kinh tam thoa chubt lam mat tac
dung peptid gay viém than kinh CGRP
(Calcitonin Gene-Related Peptide) theo
Durham va cong su [26]. Cac kich thich
doéc hai gay dau nguyén phat kich hoat
nhiing thu cdm cula cac sgi C huéng tam tu
nhirng chat dan truyén than kinh P va
CGRP cla té bao ré sau hach. BoNT-A tac
dong Gc ché cac chat dan truyén lam té liét
duong cdm giadc dau hudng tdm, két qua
nay gian tiép lam gidam cdm (ng ngoai bién
cling nhu cdm (Gng trung uong [9, 13, 27,
28]. Hon n{ra, BONT-A c6 kha nang lam suy
gidam viéc cung cdp thu thé tiém nang
vanilloid 1 (TRPV1 - the transient receptor
potential vanilloid 1) dén mang té bao than
kinh. TRPV1 Ila thu thé huéng ion
(ionotropic receptor) lam tang kha nang
dép Ung cda co quan thu cdm, phan Gng lai
cac kich thich déc hai nhu nhiét hay cac
tién chat gay dau (proalgesic agents) [24,
28, 29, 30]. Cubi cung, BoNT-A cling cé
hiéu qud trong viéc (c ché sy bai tiét chat
gay dau than kinh glutamate ngay tai noi
cac tui ndi két (synatosome) tadn va dau
cac té bao than kinh vé ndo khi so sanh véi
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tiém nudc muoi dugc quan sat trén co thé

Hé Than Kinh Ngoai Bién

Cam ing ngoai bién

Ap—

A | P

corp  Glutamate Sai C

Soi Ad

Cam dng ngoai bién gD %

B

Soi AS

Hinh 5. Nguon [24]

3.4. Thuc ching lam sang tac dung
chéng dau BoNT-A

Dau than kinh (neuropathic pain) do
nhiing thuong tén nguyén phat hoac nhimng
réi loan chic trong hé than kinh gay nén.
Dau than kinh gébm hai nhém: (1) Dau than
kinh ngoai vi (peripheral neuropathic pain)
do tén thuong cdc day hoac ré than kinh
(Vi du: Pau sau nhiém virus herpes, dau
day than kinh tam thoa, bénh dau than
kinh ngoai vi do dai thdo duong, dau than
kinh ngoai vi sau phau thuéat, dau than kinh
ngoai vi sau chan thuong...); (2) Dau than
kinh trung uong (central neuropathic pain)

Cam iing trung vong

Cam iing trung uong

song (Hinh 5).

Hé Than Kinh Trung Udng

Minh hoa co ché cam
4 Ung dau va tac dung
BONT-A gidm dau hé
ngoai bién va trung
uong.

Kich thich db6c hai dua
dén cam (ng ngoai bién
va trung wuong qua
phdng thich cac chat dan
truyén than kinh gbém
chat P, CGRP, TRPV1,
Glutamate dén cac thu
cam hoat héa dan truyén
dau trén cac sgi C va sai
Ab.

BoTN-A (c ché phong
thich cdc chat dan
truyén than kinh téac
déng ngoai vi va trung
uong lam giam dau

do ton thuong 6 ndo hoac tdy séng (vi du:
Pau sau doét quy, u ndo, chén ép tdy, chan
thuong tay...) [14, 15, 31, 32]. Nhiéu két
qua nghién cGu mu déi, cé6 doi ching gia
dugc lam tang yéu té thuc chidng hiéu qua
giadm dau than kinh khi s&r dung BoTN-A [1,
23, 24, 33, 34, 35, 36, 37] cap cling nhu
man tinh cac loai hinh dau than kinh nhu:
Sau herpes, dai thdo duong, chan thuong,
u nao, loan cam dau (allodynia) [15, 24,
28, 34, 35, 38, 39]. Cac nghién ctu thuc
ching |dam sang diéu tri chong dau than
kinh BONT-A dugc tém lugc trong bang duéi
day.

Bang tham khao cac nghién ctu thuc chiing 1dam sang BONT-A diéu tri chéng
dau than kinh
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Phan BoNT-A
Tham loai Thiét ké S6 bénh 2 ; Vi tri ~ >
khao theo nghién ctu nhan Chan doan tiém/liéu Ket qua
AAN tiém
Xia0 V& Ngau nhién, Dudi da/5 | VAS gidm,
cBNa Su | mu déi, doi 60 Dau sau U moi ngu tot
-[492] ' ching, gia Herpes diém tiém | hon/ nhom
dugc <100 U ching
. Ngau nhién, Du6i da/5 | YAS giam
Apalla va U doi. di D U mdi 50%, ngu
cbng su I mu doi, dol 30 au sau - mol tot hon/
i i ching, gia Herpes diém tiém .
[43] duoc <100 U nhom
' - chung
VAS gidm,
x a Pau sau glam cam
. Ngau nhién, Trong da, giac nong
Rﬁgrc:uxsxa | mu déi, doi 29 (4 sau Hergﬁg,nsau vao vung rat, gidm
-[4%] ' ching, giad Herpes) thuona. sau dau. 20 - con dau
dugc hau %ﬁuét 190U bung phat,
P : cai thién
cubc song.
Ngau nhién, 42 (22 Dudi niém | VAS gidm
Wu va mu doi, déi BONT-A Dau day mac/ hoac >50%,
cbng su I ching, gia 20 ié' than kinh tiém diém | 65% BoNT-
[45] dugc, 2 nhém dugc) tam thoa bung phat | X, 35% gia
ching - dau 75 U duoc.
=" .| 100% gidm
Loy A Tiém noi
Bohluli va PO 2 Pau day N dau VAS
cong su v H?(');ggéggd’ 15 than kinh dligﬁt%l;rsjg giam, cai
[14] ; tamthoa | E0T 7y | thién cudc
song
VAS gidm
Trong da, >0 nhorrl_
L dudi niem | chung, cai
Zhang va I\rlr?l‘?tégihlggi' Pau day mac. 25 U thlggncuoc
cong sy \Y; o1, 49 80 than kinh | (25 ca), 75 ong.
ching, gia Khéng cé
[46] tam thoa U (28 ca). .
dugc Ny su khac
Gia duogc hau hid
(27 ca) nhau hieu
qua 25U va
75U.
Dudi da,
mo hinh
ludi vung
dau 3U
Piovesan SO Dau day mbi di€m VAS gidm,
va cOng su v HoI C%ué Pilot 13 than kinh (téng liéu cai thién
[47] tam thoa 6-9U dudi cubc song
da, trong
da hoac
dudi niém
mac)
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Phan BONT-A
Tham loai Thiét ké So bénh 2 . Vi tri . 2
khao theo nghién ctu nhan Chan doan tiém/liéu Ket qua
AAN tiém
VAS giam
Trong da, saul, 8
x A mo hinh hoac 12
Ngau nhién, PV N
Yuan va mu doi, doi Pau than luGi vung tuan sau
A , it : ‘s mu ban tiém so
cong sy Il chung, gia 18 kinh do dai chan 4u sanh Vi
[37] dugﬁé(t))at thao duong méi dié’rp nhém
(50U moi ching, cai
bén) thién giac
ngu
Trong da, | VAS giam,
mo hinh DN4 két
. Ngau nhién, A luGi 12 qua tot
Ghasemi mu déi, doi bau than diém vung | qua 4 céu
va cong su I hi 2 40 kinh do dai b hoi 30%
[38] chung, gla thao dudng | Mdban ol, 30%
dugc chan dau bénh hét
(100 U dau hoac
tong liéu) hoan toan
o Ping | WS nhom | g0 o
Kharkar va Hoi ctu, dbc b vung c6 6, chi oM
A A A < (Chronic A nhan thay
cong su v lap khdéng doi 37 . trén. >
[34] chiing Regional 10-20U giam dau
Pain tré x: dugc 43%
rén moi
Syndrome o
= CRPS) o, tong
lieu 100U
VAS gidm,
Ngau nhién. N gidm loan
Carroll va Mu déi. boi 9 égNT— Iéigluch;rgg Block giao | cam dau,
cbng su v ching gia A 10 qid ho Ec)hé‘n cam vung gidm di
[48] dugc dugc, 'duccg) 'IF<)inh that lung | cdm da, so
bat chéo. ; sanh nhém
gia dugc.
Tiém trong 2
Giam dau
dgd’dt&g{\g a khi so sanh
Wu va O x DPau moém ) . thong ké
cbng su 1] HoI cuu, ngau 14 cut, dau chi nen nh'LAmg v6i nhém
nhién, mu doi diém tiém . .
[49] ma Lidocaine/
50U/ diém. Despomed
Toéng liéu pol
250-300U
VAS = Visual Analog Scale: Thang diém danh gia dau.
AAN = American Academy of Neurology; Hoc vién than kinh Hoa Ky.
DN4 = Douleur Neuropathique 4 quensions: 4 cau hdi dadnh giéd dau
Tham Phan | Thiét ké So bénh Chan BONT-A Két qua
khao loai nghién nhan doan Vi tri
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theo ctu tiém/liéu
AAN tiém
i VAS giam,
. Ngau . gidm con
Han va nghién, mu 40 (20 Pau sau Duéi da 1 liéu bung phat
cbng su v doi, déi BoNT-A, 20 | thuong tén | duy nhat vling g phat
[50] chiing gia gid dugc tdy séng dau, 200U dau so vai
duac nhom gia
dugc
) Co et Ca vung khay, VAS giam,
Shaw va Ngau ohi trér? c6 tay, cogap | giamco
cdng su i nghién, mu 333 au dot ngén, 100- cing cai
[51] doi quy 200U/tap vat Iy | thién cubc
: liéu phap s6ng
3 , Codudigai | VASgiam
. N Ngau 29 (16 Co cung ; 4
L'Am va nghién, mu | BoNT-A, 13 chi trén xuong vai, >0 \,/OI
cong su Il 3 Tri ol dot nguc Ién, vao nhom
[52] a6 orl]'/ rlamnicoin ) sau ¢o khdp vai. T6ng | riamnicoln
ol chung € quy lieu 100U e
Ngéu < =
. S . Co that VAS giam
?:46anréos¥a Il ngg]é?nééTu Bo%\ll}r-(;415 dau x¢ vai | Trai déu vao co | SO VGi
(53] ching gia | giaduge) | S2udot | ngucion 300U | nhom gia
duoc ' quy duoc
Yelnik va I G goothat | codudibao | VAS giam,
cdng su Il ghien, 20 A khép vai. T6ng | cai thién
[54] doi, sau dot liéu 500U | cudc séng
déi chung quy '
.A 2 VAS cai
x A 100U tiém trai A
Layceque 46 (22 P\?éaf:éﬂ:gt déu co nguc Fguen ﬁgﬂ
va cong Il Ho6i cGu BoNT-A, 24 vii do un I6n, co rang S0 I{\)/c'xi
su [41] giad dugc) 9 cua va co DA
thu thina bun nhom gia
Pau khdng VAS giam
dap Gng .A .. | tr 6 xuong
Nam va Bdo cdo ca thuoc sau ;L?é)i%gigrfrfé 2 sau 24
cdng su \Y; (Case 1 xatriu diém dau dui gio tiém.
[39] report) goc cau trai Sau 12
ti€u nao tuan VAS
phai 0-1
Pau khdéng 2
L A 2 10% giam
Schuler Bdo cdo ca d?ﬁugzg tsrg# the;nvgr?' dau sau 1
va cbng v (Case 1 i3m dau seo%au hél? tuan, gidm
su [55] report) 9 x § P dau 50%
sau phau thuat 4 tua
K da sau 4 tuan

VAS = Visual Analog Scale: Thang diém danh gia dau.
AAN: American Academy of Neurology: Hoc vién Than kinh Hoa Ky.

15




TAP CHi Y DUQC LAM SANG 108

Tap 17 - S6 6/2022

DOI:...

5. Két luan

Dau do than kinh da cé nhiéu nghién
clu vé ca ché bénh hoc, cling nhu dap Ung
gidm dau khi s dung BoNT-A (c ché su
dan truyén cac chat xdc tadc SP, CGRP,
Glutamate, TRPV1 dén cac thu cdm dau
ngoai vi cing nhu trung uong [1, 10, 12,
24, 25, 28, 29, 30, 32, 40, 56). Tu doé,
BoNT-A Ung dung rong rai véi cac con dau
than kinh dén ti thuong ton tdy song, dau
do than kinh trong dai thdo duong, dau day
than kinh tam thoa, dau sau nhiém herpes,
dau sau diéu tri ung thu, hdi ching dau
phic hgp vung, co cling sau dot quy... da
c6 nhimng két qua kha quan ma ra mot vién
canh mdi trong diéu tri dau. Gan 3 dén 4
thap ky lang quén vi xem la doc t6 chét
ngudi, tac chat tao vi khi sinh hoc [2, 3, 7,
8, 31]. Ngay nay botulinum toxin dugc su
dung réng rai la mot dugc chat cé nhiéu lgi
ich trong Iinh vuc tham my cling nhu diéu
tri bénh hoc [6, 10, 19, 24, 28, 41]. Nhu
nhan xét cac bac si ¢ Vién Paracelus (Thuy
Si) “Chat dbc sé khong con doc véi su tinh
ché va liéu lugng thich hgp sé la mot dugc
chat tuyét voi trong diéu tri bénh hoc” va
ménh danh la chat déc huyén diéu (miracle
toxin) [7].
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