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1880: Jacques Curie timra hién tugng ap dién
(piezoelectric effect) tu thach anh (squart).

1917: Paul Langevin (Phap) ung dung song siéu
am vao viéc phat hién tau ngam.

1935: Robert Watson Wat (ing dung hé thong
RADAR dau tién, séng siéu &m dudc ap dung
trén mo song clia dong vat.



1936: Siemens san xuat may siéu am dau tién,
may Sonostat.

1942: lan Dussik (Ao) Ian dau tién Ung dung
vao Y hoc dé thay ranh lién ban cau dai néo.
George Ludwig (M) tinh dugc van toc trung
binh clia séng am trong moé dong vat la 1540
m/s.



1953: Hertz va Edler ( Thuy Dién) ghi dudc hinh
anh tim.

1958: lan Donald (Scotland) iing dung siéu am
vao san khoa.

DAau thap nién 60 siéu &m san khoa phéat trién
manh.
mode b ngay cang duoc ung dung rong rai hon



Dau thap nién 70 cung véi may tinh hinh anh
siéu am tré nén tét hon va nhanh hon.

Thap nién 80 siéu am rat phat trién chl yéu su
dung B-Mode.

Thap nién 90 st dung k¥ thuat cat I6p do phan
giai cao, dau do tan sé cao, multi-channel (da
tan s0), broad-band (dai roéng), doppler mau va
duplex,triplex.




LICH SU

PAUL LANGEVIN
(1872-1946)

Lorentz, Einstain and Langewvin in 1927




Farl heodore DUssik

Professor lan Donald
1910 - 1987




Song siéu am la nhiing rung déng cd hoc co cung
ban chat véi &m thanh nhung co tan sé cao ma
tai nguci khong nghe dudgc.

SOUND RANGES

nfrasound ........... .below 20 Hz
Audible sound ... ....20-20000 Hz

Uitrgsound . ... .. Jbove 20,000 Hz



Chu ky T(s) : khoang thdgi gian thuc hién mét nén va mot gian cua
song.

Tan so f (Hz):

1Hertz = 1 chu ky / giay.

1kHz = 1000Hz = 1000 chu ky / ¢
1MHz = 1 triéu chu ky / giay T

D0 dai budc song A : quang dud
khodng th&i gian bang mét chu |

A=VvXT=v/f

Bignjdd
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Vé ban chat : sébng am la séng doc, cc hoc >
tudn theo moi qui luat doi véi song co.

La cac sdéng hinh sin, tao bdi nhiing rung
dong co hoc trong moi trudng vat chat.

Co6 thé dan héi,thay déi hinh dang dudgc.

Co tinh phan xa, khuc xa, tdn xa.

Truyén nang lugng cc hoc cho moi trudng
nhung khong ion héa no.

Song siéu Am dung trong Y hoc cé tan so tu
1-20MHz chan doan .



Co sé ky thuat ghi hinh siéu a&m chinh la su
tuong tac cga chum siéu am véi cac t6 chuc
trong ca thé, su tuong tac nay phu thudc :
Toc do truyén ctia sbng &m trong moi
trucng
Tré khang am cua moi trudng .

Cac dinh luat truyén am .

Su h&p thu cla t6é chtc .

Thong so (f; A ) chia séng siéu am va cau
trdc hinh hoc cla té chtc .



Dinh nghia : toc do truyen am C(m/s) la quang
du’dng ma soéng truyén dugc sau mot don vi thdi
gian.

C=+v1/op=~E/p
+ o : hé s6 dan hoi.
+ E : suat dan hoi, hay do cling, con goi la suat
Yang

+ p : khoi lugng rieng cua moi trudng, con goi la ty
trong cla moi trudng

Toc do truyén am tang khi :
+ DO cung tang
+ Ty trong giam



1. Toc do truyén.clia séng am
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rated. It is better in liquids and best in solids.

FIGURE 2-1. Sound propagation is worse in gas because molecules are widely sepa-




Toc do truyén am trong nhiing méi truéng
khac nhau la rat khac nhau ;: mat do phan tu
cang day dac thi,song am cang lan truyén

nhanh -, t0t nhat trong chat ran va kem nhat
trong chat khi.

Khlélnghtruyé‘n dugc trong chan khong (khac
vGi anh sang,tia X va tia Laser).. ‘
Trong, moOi truGng nuGc,song am lan truyén vaoi
van toc 1540m/giay. ) , ‘
Hau hét cac mo cua cg thé cé van téc truyén_
am tuong duang vGi moi truéng nudc ngoail tru
MmO phoi co van, toc truyén am kém va mo
Xxuong co van toc truyén am kha cao.



Cong thiic cd ban lién hé dén tan s6 séng:
C=FxA\
C: van toc truyén am (tuy moéi trudng).
F: tan so (sO chu ky trong mot giay).
A. dO dai budc song.
->Biét dudgc toc do truyén, khi do thai gian di va

vé clia song Am ta xac dinh dudc do sau cula
bé méat phan xa.



n’ n N o , ~
1. TOCc do truyén cua song am
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Giao dién am : nai tiép giap gitia 2 moi trudng cé
tinh chat vat ly khac nhau = su phan chiéu &
nhiing mic d6 khac nhau doi véi nhiing nang
lugng am di tai.

Lugng phan am hay phan tan trd lai nhiéu it tuy
vao su khac biét vé doé tré khang &m cla cac vat
chat da tao nén giao dién.



Tré khang am cua moitruéng hay doé doi cua
song am trong mai trudng :
Z=pxC

+ Z( rayls) : tr6 khang am cua moéi trudng

+ p(kg/m3) : ty trong cua moi trudng

+ C(m/s) : toc do truyén clia song am trong moi
truéng .

- Z hoan toan doc lap vdi tan s6 song,chi lé
thudc vao tinh chat vat ly cia mé ma séng lan
qua.



Tai cac giao dién am ,

+ Néu chénh léch I6n vé do trd khang am (VD:
gitia mo6 véi khi hay véi xuong) : nang lugng phan
hoi gan nhu hoan toan.

+ Néu db khac biét it hon, chi mot phan nang
lugng t6i phan hoi, phan con lai van tiép tuc di
tGi.



Mai truGng Z(rayls hay kg/m2/s)

( x 106)
1. Khdng khi 0,0004
2. Phoi 0,18
3. MG 1,34
4. Nuéc 1,48
5. Gan 1,65
6. Mau 1,65
7. Than 1,63
s. Co 1,71
9. Xuadng 7,8




Khi song am truyén trong moi trudng dong
nhat va dang huéng né sé truyén theo

phuong thang .
Khi gdp mat phan cach du I16n (kich thudc
g>> )\ )(Z1£Z2 hay C1£C2)

+ MOt phan song am sé doi tro lai moi
trudng dau,goi la hién tugng phan xa

(VD: vom hoanh, thanh bang quang day nudc
ti€u, ndi mac G cung)

+ Phan séng con lai truyen tlep vao moi
truong thu hai khong con cung hudng voi
song tGi ,goi la hién tugng khuc xa .



3. Cac dinh luat truyén am

-
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Electric ‘
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IGURE 2-3. The pulse-echo principle. (A) The electrical pulse strikes the crystal and
roduces a sound beam, which propagates through the tissues. (B) Echoes arising
rom structures are reflected back to the crystal, which in turn vibrates, generating
n electrical impulse comparable to the strength of the returning echo.
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Khi gap cac cac cau tric nho (kich thudc g<<2)
hodc v3i bé mat khong dong déu, song Siéu am seée
bi tdn xa di khap cac hudng , va ch| c6 mdt phan
rat nhé t6i dudgc dau do.

(VD: danh gia do dong déu ctia nhu mé gan,tuy hay
vach lién that..)

Po I6n cla hang lugng phan xa phu thubc vao su
khéc biét clia tré khang am AZ gilia hai méi trudng.



3. Cac dinh luat truyén am

I T

A B

FIGURE 2-4. Angle of sound beams. (A) When the sound beam is perpendicular to the
organ interface, specular echoes are produced. (B) When the sound beam is not per-

pendicular to the organ interface, scatter is seen.
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3. Cac dinh luat truyén am
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l,: tia toi.
R: tia phan xa.
Rx: tia khuc xa.

Tia khuc x3
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Tissue A

C,.velocity of tissue A.
C,:velocity of tissue B.
Sinei/Sinet=C1/02.

TissueB




3. Cac dinh luat truyén am

divergeoce
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Tu cong thuc trén
- K phu thuéc AZ = (Z,- Z,)

+ Néu AZ cang Ién thi nang lugng phan xa cang
I6n va chi con mo6t phan rat nhé nang lugng
séng siéu am di dugc xudbng moi trudng bén
dudi mat phan cach.

+ NEu AZ vUia du dé nhan biét mat phan cach
thi mot phan 16n nang lugng séng siéu am di
dugc xudbng moi trudng bén dudi méat phan
cach va tiép tuc cho thém thong tin vé cau
trdc bén dudi .



AZ gitta m& mém va khong khi hay gitita mé mém
va xuong la rat I6n = hau hét nang lugng cla
song siéu A&m sé bi phan xa trd lai,séng truyén
ti€p sé rat nho > khéng nhan dugce thong tin vé
cau truc bén dudi mat phan cach.

- Dung gel ti€p xuc nham tao ra ti€p xtc khéng cod
khong khi.



Séng am truyén di trong t6 chuc thi bién dé va
nang lugng bi suy giam theo khoang céach.
Su suy giam cua bién do ap am theo khoang
cach tuan theo ham so:
p(d) = p(0) x e ~

+ p:bienddéapam (dB)

+ a : hé sb6 suy gidm am ctia moi truéng

+ f : tan s6 clia song am

+ d : do sau can téi



Nguyén nhan gay su suy giam cula nang lugng
song siéu am:
+ Su ph&n xa va tan xa trén cac t6 chuc

+ Su hép thu cha méi trudng ( mét phan do
chuyén thanh nhiét nang )

Tai khoang cach d1 bién d6 ap am la p1
Tai khoang cach d2 bién d6 ap am la p2
- Khi di tt d1 dén d2 bién d6 ap am da suy

giam D (dB)
D (dB) = 20log(p2/p1)



D6i v3i mé mém : f = 0,2 — 100 MHz,c6 thé ap
dung cong thiic gan dung :
D (dB) =axdxf
- sy suy giam ty 1& thuan véi tan so
f cao 2 A gidm = do phan giai cao = hinh anh tot
f cao = do suy giam cao = khong vao sau dugc .



Nhiing mat phan xa c6AZ nhu nhau néu &
nhirng d0 sau khac nhau sé cho nhing tin hiéu
phan hoi cé do I6n rat khac nhau.

D& khéc phuc,tin hiéu dudc bu bang hé sé
khuéch dai nham tao &n tugng anh déng nhat 3
tat ca cac do sau.



Visong siéu am phan xa trén mat phan cach >
nang lugng phan xa phu thudc :

+ Kich thuéc cua mat phan cach

+ PO dai budc séng cua chum tia

Mat phan cach phai cé do day > A/4 thi mdéi c6
kha ndng phan xa séng siéu am



nan phat .
nan dau do chinh danh.
nan ti€p nhan va xa ly .
nan hién thi hinh anh.

nan luu tr hinh anh.



Cau tao may siéu am

\
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Cau tao may siéu am
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Pau do vua déng vai tro dau phat séng vua
dong vai tro dau thu song ( dua vao Hiéu ung
ap dién).

Dau do cling kiém soat nhip d6 xung phat ra
tu dau do, tuc la Tan so tai lap xung (PRF).



PRF la thai gian gitia hai xung lién ti€p, mang
y nghia quan trong trong viéc xac dinh do
sau.

Hai xung phai cach nhau lam sao dé song co
du thai glan can thiét di t6i dugc do sau can
khao sat r6i quay trd vé trude khi phat ra xung
mAai.

Thudng dung PRF 1-10 kHz,nghia la khoang
cach gitra cac xung la 0,1-1s.

PRF 5kHz cho phép séng di dén va trg vé tu
d6é sau 15,4 cm truéc khi xung ké tiép phat ra.



Hiéu ung ap dién (piezoelectric effect): la hién
tugng chuyén déi mét tdc dung co hoc ra dién va
ngugc lal.

Tinh thé &p dién dugc lam bang thach anh
(quartz) hodc chat gom (céramique) nhu TZP
(titanate zirconate de plomb) nhay cam véi nhiét
do.



Hiéu ung ap dién thuan: Khi ta tac dong mot luc
co hoc (nén hoac kéo gian) I&n tinh thé ap dién
thi trén mat gidi han tinh thé xuat hién nhiing
dién tich trai dau = c6 mot hiéu sb dién thé gitia
hai bé mat.




Hiéu ung ap dién nghich: Khi ta tao trén tinh
thé ap dién mot hiéu sé dién thé thi tinh thé
ap dién seé gian ra hay nén lai. Do dd,khi ta
tao trén tinh thé ap dién mot hiéu sé dién thé
xoay chiéu thi tinh thé 4p dién sé nén-gian
lién tuc va dao dong theo tan sé cla hiéu so
dién thé xoay chiéu - tao ra séng am.




-a; tinh thé nghi.
-b: ap dién thuan chiéu.
-¢: tinh thé nghi.

-d,e: ap dién nghich chiéu.




2. B6 phan dau do chinh danh

avelength
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Dya vao hieéu ung ap dien: su dung tinh thé
gdm ap dién dé ché tao dau do siéu am.

Bé day tinh thé gém sé quyét dinh tan so f cla
dau do:
l=m x A/2

+ | : bé day tinh thé, 1a s6 nguyén lan \/2

+ m : thuéng chon la 1.

+ A cang nhé > tinh thé cang mdng > tan sé
song phat ra cang I&n.
Ngay nay mdi dau do c6 thé c6 mot dai tu 2-8
tan so.



Céac xung siéu am phat ra ti dau do tao nén
mot chudi cac song di t6i dudi dang mot chim
siéu &m 3 chiéu.

Su phan bo cac chum siéu &m nay chia thanh
2 vung :
1. Vung gan dau do:
+ Chum tia siéu am dugc truyen di theo phuaong

gan nhu song song, goi la truéng gan hay vung
Fresnel.



+ Chiéu dai cla trudng gan
d = r2/x (r : ban kinh cla tinh thé dau
do )
cung tan sé (L nhu nhau) : kich thudc tinh thé
IGn = truéng gan Ian.

Cung kich thudc tinh thé (r nhu nhau) : tan sé
cao ?x nhd) = trudng gan Ién .



2. Vung loe xa dau do:
+ Con goi la truéng xa, hay vung Frauenhofer.
+ Goc loe cla trudng xa c6 thé tinh bang céng thuic

a = 0,69 Ma

> Giam do loe clia trudng xa bang cach hoi ty
chum tia sieu am bang thau kinh am hoc |om
hoac dau do dang |om.



1. Dau do quét dién ta:
+ Linear Array

+ Curved Array

+ Phased Array

+ Annular Array

2. Pau do quét ca hoc.



Cac loai dau do




Nguyén ly :

+ Chéan t0 x&p theo dang thang.

+ khi kh@i dong cac chan ti theo chudi,tiing chan
tid mot hodc ting nhdm mot, sé sinh ra moét
chudi cac xung song song, moi xung tao nén
mot dudng ngam thang goéc véi bé mat dau do.

+Nhiing dudng ngam riéng |1& nay sé két hgp lai
tao ra trudng khao sat.



Uu diém :

+V
+ K
+ T
+ K
N
+ K

ung tham kham rong .
nd nang thé hién cac ving gan bé mat tét.
nyc hién dugc ky thuat focus dong.
néng c6 phan co khi.

nugc diém :
ich thudc I6n.

+D0O phan giai theo chiéu doc va ngang khac
nhau.

+ B

i nhiéu manh va hiéu Ung thuy ben (side

lobes) nhiéu hon dau do co khi.



Ung dung :
+ Vung bung .
+ San, phu khoa .
+ Tuyén giap .
+ Mach gan bé mat .

+ Cac Uing dung dac biét : dau do biopsy, ndi soi
phau thuat..



Nguyén ly : giéng Linear Array, khac & cho céac
chan ti dudc sap xép theo dang cong .
Uu diém :

+ Quét theo hinh ré quat ma khéng can phan co
khi va dong bo pha.

+ Bé mat tiép xtc nho haon cla Linear.

+ C6 dang cong nén co thé &p vao nhiéu vung
clia co thé.



Nhugc diém : bé mat ti€p xuc réng han cla
Phased Array véi cuing mot do6 ma .

Ung dung :
+ Vung bung
+ HO chau.



Nguyén ly :

+ Trai véi cac dau do dang quat co hoc,
Phased Array khéng c6 phan nao chuyén
dong.

+ Mot trudng khao sat dang quat sinh ra tu viec
khéi dong cac chan tl theo chudi chinh xac
dudi kiEm soat dién td.

+ Nh& kiém soat thdi gian va chudi khéi déng
nén c6 thé quét séng si@u Am theo nhiing
hudng khac nhau cling nhu hdi tu dugc G
nhiing do sau khac nhau.



Uu diém :
+ Bé mat tiép xuc nho.
+ Pau do nhd, nhe.
+ Kha nang tham kham dac biét cao.

+ Hién thi déng thdi B-mode, TM-mode va
Doppler.

+ Quét ré quat ma khéng can bd phan ca khi.
+ C6 thé do CW-Doppler dugc.



Nhugc diém :

+ Dat tién.

+ Goc quét nho.
Ung dung :

+ Siéu am tim qua khe lién sudn .

+ Cac ung dung dac biét : ndi soi qua thuc quan,
nOi soi qua thanh bung, ndi soi niéu.



Nguyén ly :

+ Trén cac dau do , gan moét loat (3-7) cac tinh
thé vanh khuyén déng tam.

+ Trong qua trinh quét , bang cach thay doi s6
tinh thé vanh khuyén tham gia phat tia , c6 thé
diéu chinh vij tri hoi tu clia chum tia siéu am.

+ S6 tinh thé tham gia phat tia cang I&n thi hoi tu
cang xa dau do, nén cac dau do Annular Array
thudng co t6i da la 7 vi tri hoi tu.



Uu diém :

+ Bé mat tiép xuc nho.

+ D6 I6n mé.

+ Cac dau do dac biét co goc quét 360°

+Trudng am la nhu nhau theo huédng song song va
vudng goc vdi tia siéu am, hinh anh & vung hoi tu
rat ro nét.

+ Gia phai chang.



Nhugc diém :

+ C6 phan cd khi .

+ Chuyén mode cham.
Ung dung :

+ Siéu am tim.

+ NOi tdbng quét, san phu khoa.

+ Cac Uing dung dac biét : dau do ndi tang qua am
dao, truc trang.



Cac loai dau do

LT

T

|
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D6 phan gidi : khodng cach nhd nhat gidia 2
diém (mm) trén hinh si@u &m con phan biét
dugc.

Tinh theo dé chénh tin hiéu ti diém cat cla 2
xung ¢6 bién dé nhu nhau, phan hoi ti 2 diém
canh nhau, dén dinh xung.

Phu thudc vao su thu nhan va xu ly tin hiéu cua
dau do va may sao cho muc chénh tin hiéu nay
> -6dB.



D6 phéan gidi doc : phu thudc tan s6 dau do va
dugc xac dinh bang do dai xung phat.

Xung cang hep thi d6 phan giai doc cang 6t ,
thucng # 2\



D6 phan giai ngang : phu thudc

+ Trudng am va do rong cua chum tia, tiic la céng
nghé ché tao dau do.

+ Tan s6 cta dau do.

- Tri s6 t6t nh&t nam trong khoang hoi tu clia dau
do, thudng # 4-5\



Trong thuc hanh,lua chon dau do thich hgp tuy
thudéc vao :

+ D6 phan giai khéng gian.

+ Khoang cach gilia vat can khéo sat véi dau do.
Nén chon tan s6 cao nhat ma séng dén dugc
vung khao sat.



Cach lua chon dau do:

Tan s6 dau do G muc 20MHz : khao sat that
nong (vai mm): sieu am mat,siéu am trong
long mach (intravascular US).

Pau do 7,5 - 10 MHz : siéu &m mach mau
nong (1-3cm), tuyén giap, tuyén vu,biu .
Dau do 3-5 MHz : bung,tim va san khoa

VGi bung ngudi béo phi va sieéu am xuyén
thop thi dung tan s6 1,5-2,5MHz.



Lua chon dau do

SN e D High frequencies Low frequencies
s A AL ) et have better = penetrate better
—:l C’T ” " ‘ |‘O resolution but = but have less
5 MHz lessdepth. -~ resolution.

Obstetric
linear convex

>

i

3.5 or 5 MHz

7-9 cm focus depth
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Khi cac phan &m quay vé dap vao bé mat dau
do,nhiing dién thé nhd phat sinh ngang qua cac
chan t ap dién.

BO phan ti€p nhan nhan dién va khuéch dai cac
tin hiéu yéu 6t nay.



+ Hé sO khuéch dai (dB) : ty so gilia bién do sau
khi khuéch dai va bién dé truéc khi khuéch dai.
K =20 log (U2/U1)
+ Vidu : K =40 dB = 20 log (U2/U1)

-> U2/U1 = 100, tin hiéu dudc khuéch dai lén 100
lan.



B phéan tiép nhan cling cung ting phuadng tién
bu trif cac chénh léch vé cudng dd séng phan
am, do d6 hap thu khac nhau bdi d6 day khac
biét gira cac mo.

Khuéch dai bu tri theo d6 sau hay thgi gian
(DGC-Depth Gain Compensation hay TGC-
Time Gain Compensation) : tin hiéu hoi am tu

n
n

P

ning mat phan hoi & xa thi dudc khuéch dai
niéu han so vdi tin hiéu hoi &m td nhiing mat

nan hoi & gan.



Khué’ch dai tang bo (EE-Edge Enhancement)

+ EE co tac dung tang do phan giai doc theo
perdng truyen cua tia siéu am bang céach
tang do6 vi phan cua tin hiéu.

+ Khi tang EE hinh siéu am dugc biéu thj ¢é hat
nho han, cac bé mat vuéng goc vai phudng
truyén cua tia siéu am dugc vé ra ro nét hon.
B phan tiép nhan cling co chuc nang nén do

rong bien do tré vé dau do tré thanh mot dai
du hién thi.



Dai dong ( Dynamic range ) :

+ Khoang tin hiéu can thiét c6 thé biéu dién
dugc va la ti |é gilia tin hiéu I&n nhat va tin hiéu
nhd nhat trong khoang tin hiéu can quan tam.

+ Cac dai dong thudng gap la 35,40,45,50,55
hodc 60 dB . M6i dai déng dugc chon déu dugc
biéu dién bdi 256 muc xam (grey scale).



+ Thay doi dai ddng cuda tin hiéu dé dap ung dé
tuong phan cua hinh anh siéu am cuc dai.
DR thap : rd cac dudng bao > chan doan tim
mach.
DR cao : rd cac cdu tric = chan doan ndi téng
quat.



Tin hiéu héi &m dugc thé hién bang xung hinh
gai trén dao dong ky qua hé thong truc tung va
truc hoanh.

Chiéu cao cla xung thé hién dd 16n clia bién dé
tin hiéu hoi am.

Vi tri clla xung thé hién khoang cach t dau do
dén mat phan hoi.

A-mode thudng dugc dung trong do dac vi co
dd chinh xac cao.
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Tin hiéu héi &m dudc thé hién bdi nhiing chdm
sang.

Do sang clia cac chdm nay thé hién bién do tin
hiéu hoi am.

Vi tri cac cham sang xac dinh khoang céach tu
dau do dén mat phan hoi.



B MODE




Thé hién su chuyén déng cung phuadng vdi tia
si@u Am cula céc vat thé theo thdi gian bang
cach thé hién hinh &nh B-mode theo thdi gian
véi cac toc do quét khac nhau.

Néu ngudn hoi &m diing yén thi sé tao ra dudng
thang ngang qua man hinh.

N&u mat phan hoi chuyén ddng thi sé ra dudng
cong phan anh su chuyén déng clla mat phan
hoi.



Trén man hinh TM-mode, biéu dién bién dé
chuyén déng trén truc tung,thdi gian trén truc
hoanh

- tinh dugc van téc chuyén ddong clla mat phan
hoi, khi tbc do quét da dugc xac dinh.
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CAC MODE SIEU AM

Right ventricular wall
Right ventricla
Saptum

Lafi ventricle

Mitral vaive

Pasterios wall
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Tao cam giac vé chuyén déng nhd xU ly mot
chudi cac hinh 2D riéng biét vGi téc do 15-60
hinh/s.

Panh gid ca chuyén déng Ian gidi phau ngay
trong luc khao sat nén théng tin thu dugc goi la
thGi gian thuc.



5. Luu trG hinh anh
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CHI BINH SIEU AM
Siéu am c6 chi dinh réng réi: térp soat, chan
doan, diéu tri va theo doi sau diéu trj.
C6 thé khao sat hau hét cac co quan bé phan co
thé (md mém, tuyén giap, tuyén vu, gan, lach,
tuy, than, co quan sinh duc, mach mau, ...)
CHONG CHI BINH

Cho dén hién nay, chwa c6 bao céo cho thay
Siéu am co tac dung sinh hoc trén bénh nhan hay
trén nguwdi st dung.



Cam on su theo doi cla qui vi




