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La chay Bzic Bo (Artocarpus tonkinensis A. Chev. ex Gagnep ) dugc sir dung trong y hoc ¢b truyén Viét
Nam dé diéu tri dau lung va viém khéop. Nhu’ng nghlen ctu truwoc day cho thay, ciin chiét ethanol caa la
chay c6 hoat tinh e ché mlen dich, chong viém va khang ung thu [1-6]. Bai viét nay giéi thiéu két qua
nghién ctru quy trinh chiét flavonoid tdng mdt cach hlgu qua dé tao ché pham tir 1a chay (4. fonkinensis,
AT2). Thanh phén héa hoc chinh ciia cao chiét dugc xac dinh béng cach sir dung sic ky 16p mong (TLC),
sac ky long hi¢u ning cao (HPLC) va sic ky long gin khdi pho (HPLC-MS/MS). Quy trinh chiét kha don
gian va kha thi & quy mé 16n, cé thé dé dang ap dung trong cong nghi¢p dwge pham.

Viéc danh gia ddc tinh cp tinh va ban truwong dién ciia cin chiét ethanol tir 1a chay AT2 dwgc thue hién
twong ung trén chudt va thé. Trong thir nghi¢ém ddc tinh cap tinh, cho chudt udng dén lidu cao nhit cé
thé (ndng dd va thé tich toi da cho phép) la 42,9 g/kg trong lrgng co' thé, nhung chwa thiy biéu hi¢n triéu
chirng ddc tinh cip ré rét va khong co chudt chét trong thoi gian theo ddi 7 ngay sau udng miu thir AT2.
Trong thir nghiém ddc tinh ban truong dién, cho thé udng AT2 liéu 0,6 g/kg/ngay (16 1) va 1,8 g/kg/ngay (16
2) lién tuc trong 8 tudn. Két qua cho thiy: ca hai lidu trén déu khong lam anh hwéng xiu dén tinh trang
chung, mirc do tﬁng trong lwong va khong anh huong dén cic chi sé tao mau, chirc nﬁng gan (AST, ALT
bilirubin toan phén, albumin, cholesterol) va chire nang than (creatlnm), khéong giy ton thwong ro rét vé
miit hinh thai khi quan st dai thé cac co quan va cu tric vi thé gan, thin ciia thé khi cho thé udng AT2
6 lidu 0,6 g (16 1) va 1,8 g/kg/ngay (16 2) lién tuc trong 8 tuin. Nhirng két qua nay da ching minh rang,
AT2 c¢6 d9 an toan cao va tiép tuc chirng minh tinh an toan va hi¢u qua khi sir dung cdy thudc nay trong
y hoc ¢b truyén.

Tir khéa: auronol glucoside, chay Bic B¢ (autocarpus), dpc tinh bdn truong dién, djc tinh cdp, flavonol
glycosides.

Chi s6 phén logi 1.4

pat van de lung va viém khép dang thap rét t6t [2]. Trong chién
tranh, 14 chay dugc dung dé diéu tri bénh lién quan
dén ty mién nhu nhuoc co, lupus ban do cho bo doi.
Mac du cay chay da dugc st dung trong dan gian tu
rat 1au, nhung cho dén nay chua c6 cong trinh nao

Loai chay Bic B0 (Artocarpus tonkinensis A.
Cheval. ex Gagnep.) thuoc ho Diu tim - Moraceae
1a cay dai moc, moc hoang va dugc trong phd bién &

céc tinh mién Béc nude ta nhu Bic Ninh, Béc Giang,
Tuyén Quang, Ha Giang, Thanh Hoa. La va ré ciy
chay dugc thu hai hau nhu quanh nim dé dung lam
thubc; vo va ré mau do dung dé an trau. Theo kinh
nghiém dan gian, nudc sic 14 chay dung dé chira dau
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nghién ctru mdt cach bai ban vé tinh an toan cua cay
nay. Phan Chac Lam, Phan Thi Phi Phi va cong sy da
st dung dich chiét tho cua 1a chay Bac Bo trong viéc
diéu tri bénh nhugc co, mdt bénh c6 nguyén nhan do
qua man cam va lam chét chong thai ghép cho cac ca
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Study on technical procedure for producing
a preparation with immune-regulation
activity from Artocarpus tonkinensis leaves

Summary

Artocarpus tonkinensis A. Chev. ex Gagnep.
leaves have been used in Vietnamese traditional
medicine for the treatment of backache and
joint disorders. The aqueous ethanol extract of
A. tonkinensis’s leaves has been developed in
Vietnam as herbal functional food and medicine
due to its various biological activities including
immunosuppressive, anti-inflammation, and
anticancer. This study determined the efficient
extraction of total flavonoids from the leaves of
A. tonkinensis (AT). Active components including
two rare auronol glucosides and flavonol
glycosides were analyzed using TLC, HPLC and
HPLC-MS/MS.

Furthermore, the authors evaluated the
toxicological properties of an ethanolic extract
from A. tonkinensis leaves (AT2), including acute
and sub-chronic toxicity to mice and rabbits,
respectively. In acute toxicity test, AT2 showed
no effect on survival, clinical observations,
macroscopic examination of organs, body
weight or food, and water consumption. In
sub-chronic toxicity assay, AT2 did not change
behaviors, body weight, and histopathological
assessment of kidney and liver. Moreover, most
of biochemical and hematological parameters
remained unchanged. In conclusion, the
results of preclinical toxicological investigation
indicated that the AT2 well tolerated both acute
and subchronic administration. These results
demonstrated a wide margin of safety for the
therapeutic use of A. tonkinensis products and
further evidenced the efficacy of the traditional
use of this medicinal plant.

Keywords: acute toxicity, artocarpus tonkinensis,
auronol glucosides, flavonol glycosides, sub-
chronic toxicity.
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céy ghép da trén chudt thuc nghiém [1]. Nghién ctu
trude day cua chung toi cho thdy, thanh phan hoa hoc
ciia vo chay Biac Bo 1a cac hop chat triterpenoids,
oxyresveratrol, catechin va artotonkin [3]. Trong khi
thanh phan chu yéu tir ré chay thu ¢ Trung Qudc la
cac hop chat isoprenyl flavonoid nhu artotonins A va
B [4]. Két qua nghién ctru trudc ddy cho thdy, can
chiét ethyl acetat tir 1 chay c6 tac dung khang viém
khi thir trén chudt thuc nghiém bi gdy viém khép bang
collagen [5], trong khi cin chiét n-butanol c6 hoat tinh
trc ché mién dich rat t6t khi thir nghiém bang phuong
phap kich thich chuyén dang lympho bao (lymphocyte
stimulation reaction) [6]. Pi sau nghién ctru thanh
phﬁn hoéa hoc dinh hudng hoat tinh sinh hoc, hai chét
thudc nhoém auronol glucosid it gép trong tu nhién la
maesopsin 4-O-B-D-glucopyranosid (hovetrichosid C,
1), alphitonin 4-O-B-D-glucopyranosid (2) va ba hgp
chat glucosid khac 1a kaempferol 3-O-glucopyranosid
(astragalin, 3), artonkin-4’-O-B-D-glucopyranosid (4),
benzyl-O-O-B-D glucopyranosid (5) va catechin da
dugc phéan lap, xac dinh ciu tric [7-8]. Két qua thir
hoat tinh trc ché mién dich bang phwong phap chuyén
dang lympho bao cho thay, cac glycoside dugc tach ra
déu co hoat tinh trc ché mién dich rat tét khi thir nghiém
bang phuong phap kich thich chuyén dang lympho
bao (lymphocyte stimulation reaction) khi so sanh voi
cyclosporin A, 13 thudc dang duogc st dung rong rai dé
chéng thai ghép hodc diéu tri cac bénh ty mién. Didu
tha vi 1a chit astragalin (3) c6 tac dung wrc ché mién
dich & nong d¢ cao nhung lai c6 hoat tinh ting cudong
mién dich ¢ nf”)ng do thép, tirc 14 ¢6 hoat tinh diéu hoa
mién dich [6, 8]. Ngoai ra chit hovetrichosid C (1)
con c6 tac dung kim ham ting sinh té bao ung thu tay
xuong cap (OCI-AML) rat tot va co tinh chon loc cao
[9]. Két qua nghién ctru vé hoa hoc dinh hudng hoat
tinh cho thay, hau hét cac hop chét c6 trong dich chiét
phan cuc cua 14 chay déu c6 hoat tinh tt va khong gay
tac dung phy. Piéu nay da khich 1¢ chung t6i nghién
ctru tao ché pham dinh hudng tmg dung diéu tri cac
bénh ty mién nhu viém khép dang thap, lupus ban do
va hd tro diéu trj ung thu. Bai bao trinh bay két qua
nghién ciru quy trinh diéu ché ché pham va doc tinh
cap, ban truong dién trén dong vat cua ché pham tao
duoc.

Phuong phap nghién ciru va thuc nghiém
Diéu ché ché pham AT2
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Nguyén liéu: mau chay thu tai chua Tam Trinh,
Bach Mai, Ha N¢i (10.2013). Tén cy do ThS Nguyén
Thé Anh xac dinh, tiéu ban (s6 AT2013-VHH) duoc
luu gilr tai Vién Hoa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. Mau thu vé duoc tach riéng 14 va
canh, loai bo 14 vang Gia, phoi kho tur nhién va siy lai &
nhiét do 55-60°C dat d6 am 10-12%, sau d6 xay nho.

Thiét bi, héa chat: thiét bi chiét duoc ché tao bang
thép khong gi, dung tich 150 1, c6 khudy; thiét bi cat
dung méi dung tich 150 1. Con (EtOH) thyc pham dugc
dung lam dung méi chiét. Sic ky cot: nhya Diaion HP-
20, Sephadex LH-20 cho cot dau, silicagel 60, 40-63
um (Merck) cho cac cot tiép theo. Sic ky 16p mong:
silicagel 60 F-254 (Merck). Sac ky long hiéu ning
cao gin khéi pho: thiét bi LC/MS/MS Xevo-TQMS
Waters - My. Cot: UPLC C18 c& hat 1,7 um, 2,1 x 150
mm; pha dong: MeOH-H,0 0,1% focmic acid. Ché d6
chay Gradient theo ty 1¢ MeOH tang dan ttr 10 dén
100% trong thoi gian 25 phit. Toc d6 dong 0,25 ml/
phut. Diéu kién phén tich MS: ngudn ion héa ESI, dién
thé ngudn 3.2 kV, nhiét d6 budng ion héa 180°C, ap
sut khi Nito 500 1/h, khi tro cho MS2 14 Argon 8 psi.
Mode do Positive ions, fullscan toan dai khoi tir m/z
100 dén m/z 1300, téc do quét phd 5000 amu/s. Cac
loai phd dugc do tai Vién Hod hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

Quy trinh tao ché pham: 30 kg 1a chay d3 xay nho
duoc nap vao thiét bi chiét c6 gia nhiét, dung tich 150
1, c6 khudy. Cho 120 1 dung mdi con 70% va khudy
trong 6 gio & nhiét do 50-60°C x 3 lan; loc va gop dich
chiét, cat loai dung moi ethanol duéi ap suat giam, thu
dugc cao ethanol dang sén sét. Cao nay dugc siy trong
ta say chan khong & 50-60°C thu dugc cao kho, ky
hiéu AT 2 (4,52 kg, hiéu suat 15,1%, so véi mau 1a
kho). Cao chiét AT2 dang bot, c6 mau vang sam, tan
t6t trong EtOH va nudc.

Phdn ldp hoat chat tir ché phcfm AT2: hoa tan can
AT2 (100 g) trong nudc cho dén khi tan hoan toan (ty
1¢ 100 g ¢an/300 ml H,0), chiét phan 16p voi n-hexan
(x 4 lan); phan khong tan trong n-hexan dugc dua
1én cot trao d6i ion voi nhya Diaion HP-20. Rura cot
bang nudc khir ion thu dugc phan doan 1 (pd Al),
hon hgp nude khir ion/MeOH (ty 1é 1:1, v/v) thu duoc
phan doan 2 va 3 (A2, A3), v6i MeOH thu duoc phan
doan 4 (A4). Sau khi kiém tra qua sic ky 16p mong
silicagel, h¢ dung modi EtOAc-MeOH-H,O (65:5:3,
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v/v/v) phan doan chtra phan 16n flavonol glycosid
(pd A3) dugc hoa tan trong lugng vira di MeOH va
dua 1én cdt Sephadex LH-20, dung méi MeOH thu
duoc 4 phan doan (A3.1-A3.4). Phan doan chinh A3.3
chtra nhiéu chét chinh, duoc kiém tra bang sic ky 16p
mong silicagel voi h¢ dung mo6i EtOAc-MeOH-H,O
(65:5:3, v/v/v) dugc hoa tan trong EtOAc-MeOH (1:1,
v/v) luong vira da va dua 1én cot silicagel, giai hap
bang h¢ dung méi EtOAc-MeOH-H,0 (65:5:2, V/v/v)
thu dugc 5 phan doan (A3.3.1-A3.3.5). Phan doan
A3.3.3 chira hai chat chinh 1a phan doan giau flavonol
glycoside dugc xac dinh bang sic ky 1ong hiéu ning
cao (HPLC). Lam sach lai cac phan doan bang sic ky
ot voi chat mang va dung moéi thich hop, thu duoc cac
chat sach c6 s6 thir tu 1-8. Cac chét nay duoc ding dé
thir hoat tinh (in vitro, in vivo) va 1am chit d6i ching
dé xac dinh ham lwong mot s6 chit chinh chira trong
ché pham AT2.

Ddnh gid tinh an toan ciia ché phim AT2 trén
dong vit thuc nghiém

DPéc tinh cdp:

Pong Vét chudt nhét tring chung Swiss (duc va
cai), ca 2 gidng khoe manh, trong luong 20 0+£2,0g,
do Vién V¢ sinh dich t& trung wong cung cép.

Thyc nghiém: hoa tan mau AT?2 b?‘mg nudce cat thanh
cac néng d6 khac nhau, cho chudt uéng véi thé tich
déng nhét, mdi 1an 0,25 ml/10 g trong luong chudt.
Lugng AT2 ubng trong ngay dugc chia 1am 2 14n, uéng
cach nhau 2 gio.

Chuot nhat tring duge chia ngau nhién thanh timg
16 (10 con/16). Cho udng thudc thir vé6i lidu ting dan
tir lidu cao nhat khong gay chét chudt dén lidu thap
nhét gay chét 100% chudt. Chudt duoc nhin an 12 gid
truede khi udng thude, van udng nudc day du. Theo ddi
s6 chudt chét trong 72 gid dau va tinh trang chung ctia
chuot trong sudt 7 ngay sau udng thude thir (dn udng,
hoat dong, ba1 tiét...). Nhitng chudt chét trong 2 giod
dau duoc mo dé quansat dai thé cac co quan. Xac
dinh LD, theo ty 1¢ chuft chét trong 72 gid dau sau
uong mau thir theo phuong phap Litchfield - Wilcoxon
[10, 11]

Péc tinh bdn trweong dién:

Doc tinh ban truong dién dugce danh gia trén tho
theo duong udng [11].

10
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Pong vat: tho chung Newzealand White (duc va
céi), long tring, ca 2 gidng khoé manh, trong lugng
1,8-2,2 kg (Trung tam Nghién ctru dé va thé Son Tay
cung cip). Pong vat dugc nudi trong phong thi nghiém
tir 3 ngay trudc va trong sudt thoi gian nghién ciu
bang thirc an chuan danh cho dong vt thi nghiém (do
Vién Vé sinh dich té trung wong va Cong ty lién doanh
Guyomarc’h - VCN san xuat), udng nude ty do.

Tho duoc chia 1am 3 16 (10 con/16), mdi con nhét
riéng mot chudng:

- L6 chtng: udng nuéce loc 3 ml/kg/ngay.

- L6 tri 1: ubng AT? liéu 0,6 g/kg/ngay (liéu c6 tic
dung twong dwong liéu diing trén nguoi, tinh theo hé
56 3).

- L6 tri 2: ubng AT2 1,8 g/kg/ngay (gdp 3 lan 16 tri
1).

Tho dugc udng nude hoic miu thir véi thé tich
dong nhat 3 ml/kg/ngay trong 8 tuan lién, mdi ngay
mot 1an vao budi sang.

Cac chi tiéu theo doi trucc va trong qud trinh
nghién ciru:

- Tinh trang chung, trong lwong cua tho.

- Panh gia chirc ning tao mau théng qua sb luong
hdng cau, ham hrorng hemoglobin hematocrit thé tich
trung b1nh hong cau, sd luO’ng bach cau, cong thirc
bach cau va sd luong tiéu cau.

- Banh gia chuc nang gan thong qua dinh lugng mét
s6 enzym va chat chuyén hod trong mau: ALT, AST,
bilirubin toan phan, albumin va cholesterol toan phan.

- Danh gia chirc nang than thong qua dinh Iuong
creatinin huyét thanh.

Céc thong so0 theo doi dugce kiém tra vao trudc luc
uong mau thir, sau 4 va 8 tuan uéng mau thi.

- M6 bénh hoc: sau 8 tuin uéng mau thir, thd dugc
mo dé quan st dai thé toan b cac co quan. Kiém tra
ngau nhién cau tric vi thé gan, than cia 30% sb tho &
moi 16.

Céc sb liéu nghién ciru duge xir 1y thong ké theo
phuong phap t-test Student va test “trudc - sau”. SH
liéu duge biéu dién dudi dang: X+ SD. Su khac biét co
¥ nghia khi p < 0,05. Ddc tinh cap va ban truong dién
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duoc thuc hién tai B mon Dugc ly, Truong Pai hoc
Y Ha Noi.

Két qua va thao luan

Xdy dung quy trinh chiét tao ché phim tiv ld
chay Bic Bj (A. tonkinensis)

Dan gian Viét Nam thuong dung nude sac 1a chay
dé diéu tri viém khép dang thap. Két qua nghién ctru
trede ddy da chi ra rang, cac hop chat c6 hoat tinh
t6t déu thudc nhom chat flavonoid glycoside, tan tdt
trong dung méi phan cyc nhu EtOH, nudc [6-8]. Dé
tim dung moi chiét mot cach hiéu qua cac chit nay tir
14 chay (4. tonkinensis), hdn hop dung mdi methanol
va ethanol (MeOH, EtOH) va nudc & ba ndng do khac
nhau (90, 70 va 50%, v/v) da duoc thtr nghiém quy mo
phong thi nghiém. Két qua cho thay, hdn hop MeOH-
H,0 va EtOH-H,0 (70:30, v/v) cho hi¢u suat chiét cao
va it chat mau chlorophin. Nhung ethanol an toan hon
methanol, nén ethanol 70% duoc chon dé thir nghiém
& quy mo pilot. Khao sat chiét bang hon hop EtOH
70% & ba nhiét d¢ khac nhau (25-35°C, 50-60°C va
80-90°C) cho thdy, lugng cin tho ting khi gia nhiét,
nhung tang khong dang ké ¢ nhiét d6 80-90°C. Pé tiét
kiém ning lugng va tranh phan huy hoat chat, ching
toi da chon duoc thong s6 cho qua trinh chiét 1a: EtOH
70%, ty 1& mau/dung méi (1an 1: 1/5, 1an 2 va 3: 1/4),
nhiét do 50-60°C, thoi gian cho mdi lan chiét khoang
6 h (hinh 1). Quy trinh thtr nghiém duoc 1ap lai 3 mé,
mdi mé chiét 3 lan, loai dung moi dudi ap suét giam,
sdy kho thu dugc 4,52 kg/mé, hiéu suat trung binh la
15,1% (so voi nguyén liéu 14 kho).

LA CAY CHAY

Ch thich

11: Noi cAt dung mdi dudi ap suét thap
12: Bomchan khong

13: Binh hirng dung moi

14: Ta say chan khéng

15: Bao goi san pham AT - VHH 2015

6: N&i ngam chiét c6 gia nhiét
7: May nén khi (max 3atm)
8: Bomdich chiét
9: Bén chtra dich chiét
10: Bom cép dich chiét

: L4 céy Chay
Ta say thuwong

May xay

: Binh chra dung moi
Bom dung méi

aRhON

Hinh 1: so dé diéu ché ché pham AT?2 tir ld chay Bdc B (A. tonkinensis)
Bang phuong phép sic ky cot lap lai trén chat mang
va dung moi rira giai thich hop da phan lap duoc 8
chat sach tir can AT2. Bang cac phuong phap pho két
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hop nhu phé cong hudng tir hat nhan (NMR), phé khoi
(MS) va so sanh véi sb lidu da cong bd da xac dinh
dugc cau tric ciia cac chat 1a: maesopsin 4-O-p-D-
glucoside (hovetrichoside C) (1), alphitonin-O--D-
glucoside (2), kaempferol (3), astragalin (kaempferol
3-0-p-D-glucopyranoside) (4), kaempferol 3-rutinosid
(5), kaempferol 3-neohesperidoside (6), quercetin
3-O-B-D-glucopyranoside (7), catechin (8) (hinh 2) [6,
8].

0]
O-ﬂ-glucO 3R=H
_ 4 R= S-glucopyranosyl
1R=H _ 6-1
2R=0H 5 R=f-gluc® " g-tham

6 R= f-gluc* ' g-tham
OH
OH

1: maesopsin 4-0-B-D-glucopyranoside (hovetrichoside C); 2: alphitonin- O-B-D-glucopyranoside;
3: kaempferol, 4: astragalin, 5: kaempferol 3-rutinoside;
6: kaempferol 3-neohesperidoside;
7: quercetin 3- O-B-D-glucopyranoside; 8: catechin

Hinh 2: cdu triic mot 56 chdt chinh diegc xéc dinh tir ld chay Bic Bé

Viéc phan tich pho dé xac dinh cau triic cia cac chat
5, 6, 7, quercetin 3-rutinosid va afzelechin-(4a—8)-
catechin-3-O-B-D-glucopyranoside s& dugc cong bd
trong mot bai bao khac [12]. Cac chit nay dugc ding
lam chat dbi ching trong phan tich thanh phan hoa
hoc ché phdm AT?2 bang phuong phép séc ky long hiéu
niang cao gan khéi pho (HPLC-ESI-MS). So sanh thoi
gian luu, khdi lugng phan tir voi chat d6i chimg, di xac
dinh dugc thanh phan héa hoc chinh ciia ché pham AT2
(bang 1). Theo két qua nghién ctru trudce ddy cua ching
t61 va tra ctru tai liéu, hdu hét cac hop chat phenol
glycoside trén déu co hoat tinh sinh hoc tét. Theo do,
chat chinh hovetrichoside C, astragalin c6 hoat tinh
khang ung thu, khang viém va @c ché mién dich tot
[6, 9, 13]. Vi vay, cin chiét EtOH 70% (AT2) dugc
danh gia do an toan va tac dung khang viém in vivo ma
khong can phai tach riéng ting chit sach [14].
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Bang 1: cdc chdt chinh trong ché pham AT2 dieoc xdc dinh bang phé khoi

HPLC/ESI-MS
Ch’ét Tén chit Peak ion phan tir Cong thire | Tai li¢u tham

$0 (m/z)* phan tir khao
1 hovetrichoside C 473 [M+Na]' C,H,0, [6]

2 alphitonin-O-p-D- 489 [M + Na] C,H,0, 6]

glucopyranoside 1R

3 kaempferol 287 [M+H] CH,,0 [12,14]
4 astragalin 449 [M+H] C,H,0, [6]

5 kaempferol 3-rutinoside 617 [M+Na]” C,H, 0, [14,15]
6 kaempferol 3-neohesperidoside 617 [M+Na] C,H, 0, [15]

quercetin 3-O-f-D- .

7 glucopyranoside 465 [MH] G0, [14]
8 catechin 291 [M+H]* CH,0, [8]

* Peak tai m/z so sanh véi chat doi chimg tach dwoe va s6 liéu da cong bé [14]
Danh gia dj an toan cua ché phim AT2

Do an toan ciia ché pham AT2 dugc danh gia qua
két qua thur doc tinh cép trén chudt va doc tinh ban
truong dién trén tho. Poc tinh cap va gia tri LD 5 trén
chudt nhat trang bang duong uong dugc xac dinh theo
phuong phap cua Litfield-Wilcoxon [10], Cristiani
Biirger va cong su [11]. Theo d6, 6 16 chudt nhat tring
dugc udng ché phdm AT2 véi licu tang dan tir 21,4
g/kg dén liéu cao nhét (42,9 g/kg). Sau khi uéng lan
dau, khong quan sat thdy biéu hién bat thuong nao cua
chudt & tat ca cac 16. Sau khi uéng mau thir 1an thir hai,
chudt ¢6 biéu hién mét, ndm yén hodc it hoat dong, an
udng it. Chudt udng AT2 liu cang cao, biéu hién triéu
chtng cang rd. Ngay hom sau tat ca chudt déu tro lai
binh thuong, khong c6 chudt nao chét trong vong 72
gid sau khi udng mau thir. Tiép tuc theo ddi trong 7
ngay sau uéng mau tht, thiy chudt van khoe manh, an
udng, hoat dong, bai tiét binh thudng va khong co biéu
hién gi dac biét. Vi vay, chua xac dinh dugc doc tinh
cép trén chudt nhat trang, chua tinh dugc LD, va ché
pham AT2 duogc cho la khéng gay ddc cap.

Vé doc tinh ban truong dién cho thiy, véi 2 lidu
thir nghiém 13 uéng AT2 liéu 0,6 g/kg/ngay (liéu c6 tac
dung twong dwong lidu dung trén ngudi, tinh theo hé
s6 3) va lidu 1,8 g/kg/ngay (liéu cao gap 3 lan lidu diéu
tri) trong sudt thoi gian thi nghiém, tinh trang chung
ctia 3 16 tho déu hoat dong binh thudng, nhanh nhen,
mit sang, 16ng muot, an udng tot, phan kho va khong
nhan théy biéu hién gi dic biét trong sudt thoi gian thir
nghiém. Sau 4 va § tudn uéng AT2, trong lugng tho,
céc chuc nang tao méau (s6 luong hong cau, ham luong
huyét séc t6, hematocrit, thé tich trung binh hong cau,
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s6 luong bach cau, cong thirc bach cau va sb luong
tiéu cau), chirc nang gan (ndng d6 albumin, cholesterol
va bilirubin toan phan), chirc ning than (ham luong
creatinin trong méau tho) khong co sy thay doi khac
biét so v6i 16 chimg va so véi trude khi ubng AT2.
Quan sat cac co quan tim, phéi, gan, lach, tuy, than va
hé théng tiéu hoa cua tt ca cac tho thuc nghiém, sau
8 tudn uéng mau thir AT2 déu khong thay cé thay doi
bénh 1y nao, khong gay ton thuong rd rét vé mit hinh
thai khi quan sat dai thé va cdu trac vi thé gan va than
cua tho.

Két luan

Nghién ctru da xay dung dugce quy trinh chiét 14
chay an toan, kha thi ¢ lwong 16n, hi¢u suét chiét dat
15,1% so v6i khdi lwong 1a kho. Cao chiét chira céc
hop chét flavonoid glycoside c6 nhiéu hoat tinh t6t.
Cao chiét AT2 véi liéu thir cao nhat 1a 42,9 g/kg, nhung
chua x4c dinh duge doc tinh cAp. Cac nghién ctru vé
doc tinh, ban truong dién & muc liéu 0,6 g/kg va 1,8
g/kg ché pham AT2 dugc coi 1a an toan. Cao chiét 14
chay rat c6 tiém nang lam nguyén liéu dé bao ché thuc
phém chirc ning va thude, nham hd tro diéu tri mot sd
bénh lién quan dén mién dich.

Loi cdm on

Nhom nghién cuu xin chdn thanh cam on Bé Khoa
hoc va Cong nghé va Bé Ngoai giao Italia (Italian
Ministero degli Esteri and AIRC) dd hé tro théng
qua nhiém vu hop tdc quéc té Viét Nam - Italia (MS.
1/39/2013/NDT); cam on By moéon Duoc ly, Truong
Dai hoc Y Ha Noi trong qua trinh thir doc tinh.
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