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KHAO SAT PQC TINH CUA BERBERIN CLORID
SU’ DUNG MO HINH CA NGU’A VAN (DANIO RERIO)

TOM TAT

Berberin la mét alkaloid tu nhién da dugc st dung
réng rai dé diéu tri cac bénh dudng tiéu hda nhu dau
bung, tiéu chay. Hién nay, berberin dugc nghlen cttu
nhiéu tac dung dugc ly tiém nang dé diéu tri cac bénh
t|eu derng, suy tim, ung thu‘ roi loan than kinh. Nhu
vay viéc nghlen cu‘u mot mo hinh dong vat phu hgp
dé khao sat tac dung dugc ly cua berberin la rat can
thiét. Trong nghlen cttu nay, m6 hinh ca ngua van
(Dan|o rerio) tlr 1 dén 120 gis tudi dugc sur dung de
nghlen cftu ddc tinh cua berberin clorid (nguon goc
Viét Nam) vd| nong do tur 1 dén 100 pg/mL. Két qua
cho thay rang, VGi nong do tur 70 pg/mL berberln
clorid gay anh hu’dng co hai cho ca ngua van lam g|am
kha nang phat trlen cla ca ngua van, glam nhip tim va
giam ty Ié song sét cua ca ngLra van. LDsp cua
berberin ddi véi ca ngua van la 90,40 pg/mL.

T khéa: ca ngua van, berbenn doc tinh

SUMMARY

INVESTIGATION OF THE TOXICITY OF
BERBERIN CLORID USING ZEBRAFISH
MODEL (DANIO RERIO)

Berberin — natural alkaloid compounds - have
been widely used to treat gastrointestinal diseases
such as abdominal pain, diarrhea. Nowadays, several
modern pharmacological properties of berberin have
been investigated against some pathologicial
conditions such as diabetes, heart failure, cancer and
neurodegenerative disorders. Thus, the investigation
of animal model to examine the pharmacological
properties of berberin has been necessary. In this
research, the toxicity of berberin (from 1 to 100
pg/mL) was explored using the zebrafish model (from
1hpf to 120 hpf). The result showed that berberin (70
pHg/mL) were toxic to zebrafish by reducing the
development of zebrafish, reducing the heart beat and
reducing the survival rate of zebrafish. The lethal
death 50 of berberin was 90.40 pg/mL.
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sinh trung dudng rudt nhu ly amip, E. Coli; dugc
str dung diéu tri tai chd cac bénh dudng tiéu hda
nhu dau bung, tiéu chdy. Hién nay, cd nhiéu
nghién clru cho thdy berberin con cd nhiéu tac
dung dugc ly tiém ndang nhu giam dudng huyét,
chdng xa vita dong mach, bao vé gan, chdng oxy
hoa, diéu héa mien dich, Uc ché té bao ung thu,
gidm lipid mau [1]. D€ ti€p tuc nghién clu
nhitng tac dung dugc ly tiém nang cua berberin,
can xay dung mét mo hinh dong vat phu hgp.
Pau tién moé hinh déng vat dugc lua chon can
phai phu hop dé sir dung thudc qua dudng tiéu
héa, phu hgp dé€ sang loc ddc tinh cia thudc.
Loai dong vat nay can cd cau tric gen va su phat
trién tuong tu con ngudi, sinh san nhanh dé cé
thé ting s6 lugng déng vat tham gia thi nghiém,
tang y nghia thong ké, tiét kiém chi phi.

Mot s6 nghién clru da khao sat doc tinh cua
berberin sir dung mo hinh dong vat co vu, tuy
vay, mo hinh dong vat c6 v cé mot s6 han ché
nhu khé quan sat anh hudng cua berberin trén
co thé déng vat cé vd, chi phi nghién clu 16n,
nhitng yéu cau nghiém ngat vé dao ddc nghién
cu, mat nhiéu thdi gian nghién clru do can thdi
gian cho su phat trién cia dong vat. Trong nhiéu
nam gan day, md hinh ca ngua van néi I1én nhu
mot mo hinh ddng vat cé nhiéu uu diém trong
viéc thr nghiém |dm sang cho cac nghién cu y
sinh hoc. Nhitng uu diém ndi bat cla cd ngua
van dudc k& dén nhu cd ngua van phat trién
nhanh so véi cac dong vat khac, trung binh
khoang 3 thang cd ngua van da trg thanh ca thé
tru’dng thanh va co thé sinh san [2], vGi mdi [an
sinh san dugc khoang 200 triing ca [3]; su sinh
san nhanh cla ca ngua van sé gillp cung cap s6
lugng dong vat I6n tham gia vao cac thi nghiém
y sinh hoc, tiét kiém chi phi. Trong nghién cltu
nay, ching t6i sir dung ca ngua van la md hinh
ddng vat dé khao sat doc tinh cla berberin. Ca
ngua van la md hinh ddng vat phu hgp st dung
cho thubc qua dudng tiéu hoa, vi thudc chi can
pha lodng trong méi trudng nudi dudng, khi dé
thudc cd thé qua dudng tiéu hda cla cad ngua
van va hap thu vao co thé. Hon thé nita, cd ngua
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vdn la dong vat c6 uu diém la trong subt, cd thé
de dang quan sat dudc cac bd phan trong co
thé, va su bién déi clia cac bd phén trong cd thé.
Nhu vay ca ngua van 1a mot mé hinh dong vat
phl hop dé nghién clru ddc tinh cla berberin.

Il. NGUYEN VAT LIEU VA THIET Bl NGHIEN CU'U

C4 ngua van (AB, wild type) dugc tuyén
chon qua it nhat 2-3 [an sinh san, ngudn giéng
tir dai hoc Qubc Gia Ha Noi. Cac hda chat dugc
st dung bao gém: NaCl, KCl, MgS0Os, CaCly,
Na2HPO4, KH2POs, NaHCOs, Na2COs (Trung
Qudc), berberin clorid (Viét Nam); thic an cho
ca ngua van la thdc an thé (kich thudc 300/400
pum) (Viét Nam). Mot s6 thiét bi dugc st dung
bao gébm: bé diéu nhiét dung dich 20 L (Pic),
bam tuan hoan nudc (Bic), tt dm Memmert
(bUc), dia petri 90x15 mm (Puc), lam kinh 16m
(Blrc), kinh hién vi dién tir soi ndi Leica (Plc),
kinh hién vi quang hoc Leica (Dch), bé dé triing
ca ngua van, bé nudi ca ngua van.

IIl. PHUONG PHAP NGHIEN CU'U

Phucng phap nubi dudng ca ngua van.
Cé ngua van dudc nudi trong bé nudc (tank) cd
hé thong bam nudc tuan hoan, chat lugng nudc
dugc kiém soat bao gdm: nhiét d6 nudc 27 +1
°C dudc duy tri bdi diéu hda nhiét dé va bé diéu
nhiét; dd pH nudc dudc kiém soat 7,0 + 0,1 cd
thé didu chinh b&i hé dém NaHCOs va Na,COs.
Hé thénganh sang dudc duy tri bang den dién
dugc diéu chinh véi 14 giG sang /10 giG t6i.

Phuong phap sinh san cua ca ngua van.
C4 ngua van khoang 3 thang tudi dugc tuyén
chon cho sinh san. Cap ca ngua van (duc va cai)
dugdc dat trong bé dé tring va tach riéng bdi
vach ngdn vao cudi budi chiéu, d€ qua dém.
Ngay k€ ti€p, vach ngan dudc loai bo, cap ca
ngua van (duc va cai) dudc tiép xdc, giao hop va
dé tring.

Phuong phap nudi dudng trirng ca va
phoi ca. Triing cad dudc rira sach, tép hgp va
chuyén sang dia petri chffa dung dich nudi
dudng cad (E3) (E3 chda NaCl, 13,7 mM; KCl,
0,54 mM; MgSO4, 1,0 mM; CaCl, 1,3 mM;
Na;HPO4, 0,025 mM; KH2PO4, 0,044 mM;
NaHCOs, 4,2 mM). Dung dich nu6i dung ca E3
dudc thay mdi hang ngay. Tring ca dudc gilt
trong tu am & nhiét d6 khoang 28,5 °C dén khi
st dung. Tudi cla tring ca dudc tinh 13 s6 gid
sau thu tinh (hours post fertilization - hpf). Tring
ca khdng thu tinh hodc khdng phat trién binh
thudng dudgc loai bo.

Phu’dng phap danh gia doc tinh cua
berberin st dung ca ngua van. Triing ca da

126

thu tinh (1hpf) dugc chuyén vao dia petri, moi
dia chira 10 phdi tri’ng cd ngua van. Berberin
clorid dugc pha loang trong moi trudng nudi
duBng phéi cd ngua van E3 vdi cac ndng dd lan
lugt la 1; 5; 10; 30; 50; 70; 100 pg/mL. Thém 10
mL dung dich E3 hodc E3 chifa berberin véi cac
nong do khac nhau vao dia petri chra 10 phbi
tr(ing ca ngua van. Cac dung dich nudi duGng ca
ngua van dugc thay mdi hang ngay. Tai cac thdi
diém 1hpf, 24hpf, 48hpf, 72hpf, 96hpf, 120 hpf
s6 lugng phoi hodc ca ngya van chét, cd ngua
van di dang dugc ghi lai, hinh anh dugc chup lai
sir dung kinh hién vi d|en t’ soi nBi LEIKA. Mdi
thi nghiém dugc tién hanh 13p lai 3 lan, lay gia tri
trung binh. Tai thdi diém 120hpf, hién tugng bt
thuong phl mang tim, bat thudng dudi, bat
thudng cam dudc ghi lai va chup lai st dung
kinh hién vi dién tir soi nai.

Phujdng phap danh gia nhip tim cua ca
ngua van Tai thdi diém 120hpf, nhip tim cla ca
ngua van dugc dém trén kinh hién vi dién t soi
ndi, véi moi 16 thi nghlem Vvéi nong dd berberin
cIor|d khac nhau, 03 ca ngua van dugc dém nhip
tim trong vong 1 phat va ghi lai két qua.

Phu’dng phap danh gla kich thuéc cua
ca ngua van. Tai th&i diém 120hpf, mai 16 thi
nghlem v@i ndng do berberin clorid khac nhau,
03 ca ngya van dugc chup anh bang kinh hién vi
soi néi LEIKA, sau dé anh dudc xu ly bang phan
mém image] dé€ do kich thudc cua ca ngua van
(tUr dau tGi dudi).

Phuong phap phan tich s6 liéu. SO liéu
dugc phan tich dua vao phan mém Graph Prism
8.0. Student’s t-test dugc s dung dé so sanh
gia tri trung binh cla hai nhém. S6 liéu cé gia tri
théng ké néu gia tri p < 0,05.

IV. KET QUA NGHIEN CcUU

Poc tinh cua berberin hydroclorid d6i
véi su’ phat trién cda ca ngua van. Trong thi
nghiém nay, anh hudng cla berberin clorid doi
vGi su’ phét trién clia cd ngua van dugc thuc hién
trén cd ngua van (wild type, AB). Khi tdng dan
nong do berberin clorid (1; 5; 10; 30; 50; 70;
100 pg/mL ) trong dung dich nubi duGng ca
ngua van E3 s& anh hudng tdi ty 1é sdng sot cla
ca ngua van, ty 1€ di dang lién quan dén dudi,
phi mang tim, cdm. Ty 1€ s6ng sét clia cad ngua
van & cac théi diém 1; 24; 48; 72; 96; 120hpf
dugc ghi lai (hinh 1A) va LCso tai thdi diém
120hpf dugc tinh toan dua trén mdi tuong quan
gitta log cta nong d6 berberin clorid va phan
tram ty 1€ song sét (hinh 1B). Két qua cho thay
rang tu 1hpf tGi 120 hpf, tat ca cac 16 thi nghiém
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chi chra dung dich nu6i dugng ca E3, ty Ié song
sot déu la 100%, chirng té dung dich nudi duGng
ca E3 khong cd doc tinh vdi ca ngua van trong
thdi gian khao sét. Tai thdi diém 24hpf, cac 16 thi
nghiém clia ca ngua van chilra berberin clorid vdi
cac nong do tir 1 dén 70 pg/mL, ty 1€ s6ng sot la
100%; tuy nhién, vdi ndng do berberin clorid la
100 ug/mL thi ty Ié song sét trung binh la 83%.
Nhu vay, berberln clorid c6 kha nang gay doc doi
véi cd ngua van (24hpf) ¢ ndng d6 100 pg/mL.
Tai cac thdi diém phai nhiém 1au hon cla berberin
clorid, ty 1& s6ng s6t clia cd ngua van dugc ghi
nhan giém khi tdng ndng dd berberin. Cu thé 13, &
nong d6 1 va 5 pg/mL, ty 1 ca ngua van séng s6t
tdi 120 hpf la 100; tuy nhién ty |é sGng sét cla ca
ngua van giam xudng con 96% va 93% khi tdng
nong do cla berberin 30 va 50 pg/mL. Khi tang
nong do cua berberin 1én 70 pg/mL, ty |€ s6ng so6t
clia cd ngua van lan lugt la 80 va 73% & cac thai
diém 96 va 120hpf. D&c biét la, khi tdng ndng dd
cla berberin Ién 100 pg/mL, ty & sdng sét cla ca
ngua van giam manh con [an lugt 1a 40 va 36,6%
& céc thdi diém 96 va 120hpf. D& tinh LCso clia ca
ngua van, ching tdi chon thdi diém 120hpf |a thdi
diém cubi clia khao sat doc tinh ca ngua van, khi
do6 ca ngua van da dudc coi trudng thanh ddi voi
hé tiéu hda, cd thé tu 8n va phat trién. Chlng toi
da xdy dung dudng cong mdi lién hé gilta log
nong do6 berberin clorid va % ty 1€ song sot cla ca
ngua van. Qua phan tich, két qua thu dugc LCso
cla cd ngua van & thdi diém 120hpf & 90,40
pg/mL vGi hé s6 tudng quan R?= 0,9348. Nhu
vay, qua thi nghiém nay c6 thé két luan, berberin
clorid c6 kha ndng gay doc vdi cad ngua van vdi
LCso = 90,40 pg/mL.
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Hinh 1: Béc tinh cua berberin clorid déi voi

su phét trién cia cd ngua Vé’n

(A) Ty Ié s6ng sot clia cad ngua van qua cac
thoi di€ém 1; 24; 48; 96; 120 hpf & cac nong do
phdi nhiém clia cd ngua vén tir 0; 1; 5; 30; 50;
70; 100 pg/mL va (B) MGi tudng quan gilra Iog
n6ng do berberin va ty 1€ s6ng sét cla ca ngua
van & thoi diém 120 hpf (n=3).

Ty 1€ di dang cla cd ngua van & cac thdi
diém 1h, 24h, 48h, 72h, 96h, 120h dugc ghi lai
va biéu dlen trén hinh 2A. Két qua ty Ié di dang
cho thdy rang, Vi nong do phdl nhiém berberin
la 50 pg/mL, ty 1& ca ngua van bi di dang cao
nhét 13 10% & thdi diém 120 hpf. Khi tdng ndng
dd berberin clorid phai nhiém 1én 70 pg/mL thi ty
& di dang tdng Ién 33% & 120 hpf. Béc biét la,
khi nong doé phdi nhiém cta berberin 13 100

Mg/mL thi ty 1€ di dang tdng manh téi 76,6% &
thdi diém 120hpf. Cac di dang dugc ghi nhén c
thé 1a di dang dudi, cdm, phu mang tim (hinh
2B). Nhu vay qua cac thi nghiém vé su anh
hudng cua berberin clorid doi véi ty 1é séng sot
va ty 1& di dang cla cd ngua van, nong do
berberin clorid dugc lua chon dé€ khéng anh
hudng dén su phat trién clia ca ngua van la 50
Mg/mL.
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Hinh 2: Anh hudng cia berberin doi vdi su’
phat trién cua cd ngua van

(A) Ty lé ca ngua van di dang khi phdi nhiém
berberin clorid § cac nbng d6 tr 1 dén 100
Hg/mL & cac thdi diém tir 1 dén 120 hpf va (B)
Mot sO di dang lién quan dén bat thuGng duoi,
cam va phu mang tim (n=3)

Anh erdng cua berberin hydroclorld doi
nhip tlm clia cad ngua van. Nhip tim cla ca
ngua van dugc ghi lai & thdi diém 120hpf, véi
moi 16 thi nghiém ndng dé phdi nhiém berberin
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clorid khac nhau, 03 ca ngua van dugc dém nhip
tim trén kinh h|en vi soi ndi LEIKA, két qua dugc
biéu dlen G hinh 3. Qua két qua nhlp t|m cla ca
ngua van cho thdy rang vdi ca ngua van khong
phd| nhiém berberin, nhip tim cta c& ngua vén
ndm trong khoang 130-160 nhip/ phdt. Khi ndng
dd phdi nhiém berberin cIor|d tr 1 dén 50
pg/mL, nhip tim cla cd ngua van c¢6 xu hudng
gidm xudng tur 120-150 nhip/phat; tuy nhién
nhip tim c& ngua vén gidm khong cd y nghia
thong ké. Khi nong do phgi nhiem cua ca ngua
van tang lén dén 70 va 100 pg/mL thi nhip tim
cla cd ngua van giam manh con lan lugt la 99
va 71 nhip/ phat (p<0,05). Nhu vay berberin
clorid cé anh hudng dén hé théng tim mach cla
ca ngua van, cu thé Ia berberin clorid lam giam
nhip tim cta ca ngua van.
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v 30 pg/mL
50 pg/mL
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Hinh 3: Anh hu’a’ng cua berberin doi vdi nhip tim

cua cd ngua vén khi phoi nhiém berberin clorid &

céc ndéng dé tur 1 dén 100 ug/ml & céc thoi diém
tu' 1 dén 120 hpf (n=3)

Anh hu‘dng cua berberin hydroclorid d6i
chiéu dai cua ca ngua van. Chiéu dai cg thé
cla ca ngua van (tir dau tdi dudi) dugc gh| lai &
thai di€ém 120hpf, véi mdi 16 thi nghiém ndng do
phai nhlem berberin clorid khac nhau, 03 ca
ngua van dugc chup kinh hién vi soi nGi LEIKA
(cd ngua van dugc chup tir ddu dén dudi, anh
chup phai c6 thudc do, sau d6 dugc xu ly bang
phan mém |mageJ) (Hmh 4B), két qua chiéu dai
cd ngua van cua cac 16 thi nghlem dugc biéu
dién & hinh 4A. Két qua cho thdy rang, chiéu dai
co thé clia cd ngua van (tinh tir dau tSi dudi)
ndm trong khoang tu 3,9 dén 4,2 mm tai thdi
diém 120hpf. Vi cac cd ngua van dugc phoi
nhiém berberin clorid néng do t&r 1 dén 50
pg/mL, chiéu dai co thé cd ngua vdn cd xu
erdng glam tuy nhién viéc gidm chiéu dai co thé
cd ngua van khong cé y nghia théng ké. Vdi
nong d6 phai nhiem berberin tang Ien 70 va 100
pg/mL, chiéu dai co thé ca ngua van giam manh
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xubng lan lugt la 3,75 va 3,7 mm (p<0,05). Nhu
vay berberin clorid c6 anh hudng dén su phat
trién clia ca ngua van, cu thé 13 berberin clorid
lam gidam chiéu dai co th€ cua cd ngua vdn
(chiéu dai tr dau tGi duoi).
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E e O pug/mL

,,E 424 R m 1 pug/mL
A 5ug/mL

Sao | Tma™* Ty | Hg

= m A = v 30 pg/mL

S 3.8 o * + 50 pg/mL

5 Lel = 70 pg/mL

3 o o 100 pug/mL

S 3.4
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QY AN & ’b“ ﬁQ ,\Q\QQ
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Hinh 4: (A) Anh hudng cua berberin déi vdi
chidu dai co thé cua ca ngua van khi phoi nhiém
berberin clorid & cdc néng do tu' 1 dén 100
wg/mlL & thoi diém 120 hpf (n=3) va (B) chiéu
dai co thé cd ngua van duoc tinh tu déu tdi dudi.,

V. BAN LUAN

Trong pham vi nghién cfu nay, doc tinh cta
berberin clorid ddi vdi ca ngua van (wild type,
AB) trong thdi gian phat trién tir 1hpf téi 120 hpf
da dudc khao sat. Tu két qua ty |é s6ng sot cua
cd ngua van & thsi diém 120 hpf, LCso cua
berberin clorid d6i vGi cd ngua van dugc xac
dinh la 90,40 pg/mL. So sanh v@i cac nghién clu
da dugc cong bo trudc day LCso cla berberin
clorid la 129,2 pg/mL [4], két qua cla thi nghiém
nay co su sai khac vé liéu gay chét 50% ca ngua
van ¢ 120 hpf. K&t qua nay cé thé dugc giai
thich do nguon goc cla berberin clorid khac
nhau, ¢4 thé dan tdi liéu gay chét 50% khac
nhau. Berberin clorid dudc s dung trong thi
nghlem nay co nguon gdc tir Vit Nam, c6 thé
dan dén liéu gay chét 50% ca ngua vdan thdp
hon so véi cac thi nghiém da dugc nghién ciu
trudc do. Vi cac thi nghiém nghién clru déc tinh
cla berberin déi véi ca ngua van trudc day, doc
tinh cla berberin d&i véi ca ngua van tap trung
vao ty I1é s6ng st clia cad ngua van va doc tinh
trén hé tuan hoan nhu phi mang tim (thdi diém
72hpf), hé théng mach mau (thdi diém 48hpf
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dén 72 hpf) [5]. VGi nghién clu da thuc hién,
ngoai viéc khao sat ty 1€ song sot clia ca ngua
van & cac thdi di€ém phat trién clia cd ngua van
vGi cac nong do phoi nhiém khac nhau cla ca
ngua van, ching téi dd khao sat anh hudng cla
berberin d6i vdi nhip tim, ty 1€ di dang va chiéu
dai cd thé cta cd ngua van. Nhu vdy trong diéu
kién ti€n hanh nghién clru, chidng toi da ghi nhan
berberin c6 anh hudng gay doc do6i véi ca ngua
van. Qua nghién ctu, ching t6i nhan thay liéu
I6n nhat cta berberin khong gay anh hudng dén
su phat trién ctia ca ngua van la 50 pg/mL va
litu nay cd thé dudc st dung la liéu an toan cho
cac nghién clu cla berberin trén ca ngua van
ti€ép theo.

Trong thi nghiém nay, doc tinh cla berberin
clorid d6i véi ca ngua van dugc thuc hién khi ca
ngua van dudc phai nhiém véi berberin clorid tir
1hpf, véi moi 24 gid dung dich nudi duGng phoi
ca ngua van chira berberin dugc thay thé dung
dich mdi véi cing nong do. Trudc khi thay thé
dung dich nudi dudng ca, ca ngua van dugc rira
sach 3 lan bdng nudc cit. Nhu vady berberin
clorid c6 thé thdm qua mang phdi va hap thu vao
phéi ca & nhitng giai doan dau (1hpf dén 24hpf)
[6]. VGi nhitng giai doan phéat trién 1au hon, khi
ca ngua van da tdch mang phdi, berberin clorid
cd thé dudc thdm qua da, hodc hap thu qua
mang[7]. Ngoai ra, khi cd ngua vdan trudng
thanh han (tir 48hpf) hé thong tiéu hda ca ngua
van d3 phat trién va dan hoan thién, cac chét tan
trong méi trudng nudi dudng ca cd thé dugc hap
thu qua dudng tiéu hoa [8]. Nhu vay, trong thi
nghiém nay, berberin clorid c6 thé dugc hap thu
vao ca ngua van thong qua thdm qua mang
phoi, thdm qua da, hdp thu qua mang va hap
thu qua dudGng tiéu hda. Khi do, berberin sé gay
hai cho su’ phat trién cla ca ngua van, lam giam
su' phat trién cla ca ngua van vé chiéu dai cla
cd thé, lam gidm nhip tim, gdy di dang nhu phu
mang tim, bat thudng dudi, bat thudng ham.
Ngoai ra, khi phai nhiém berberin & nong do cao
t&r 70ug/mL dén 100ug/mL, lugng berberin dugc
h&p thu vao cd ngua van I6n nén cb thé da gay
nén ty |é s6ng sot clia ca ngua van giam manh
xuéng 70% va 40%.

Nhu d& thado ludn & trén, dé lva chon mot
mo hinh dong vat phu hgp cho nghién clu doc
tinh cha berberin clorid, ching t6i da khao sat
mot s6 moO hinh dong vat nhu chudt, tho. Tuy
nhién, ching tdi nhan thay rang néu sir dung mo
hinh dong vat nhu chudt, tho... chi phi s dung

cho nghién cru I6n hon. Hon nita, véi mo6 hinh
dong vat da sir dung la cd ngua van, do chi phi
thap va s6 lugng tring ca ngua van trong 1 [an
dé tring, nén ching toi cd thé thlr nghiém phoi
nhiém berberin clorid v&i nhiéu néng do khac
nhau. TUr d6 ching toi danh gid dugc mét so6 tac
dbng gay hai cta berberin d6i v6i ca ngua van.

VI. KET LUAN

Nghién clu da khao sat anh hudng cua
berberin clorid (ngudn goc Viét Nam) tdi su phat
trién cla ca ngua van. K&t qua thu dugc berberin
clorid c6 anh hudng gay hai déi véi ca ngua van
tlr 1 gid tudi dén 120 gid tudi. Cu thé la berberin
clorid lam giam nhip tim cta cd ngua van, lam
giam su’ phét trién va chiéu dai co thé cua ca
ngua van. O' ndng do cao han 70 pg/mL, su phoi
nhiém cla berberin dGi véi ca ngua van lam tang
ty 1& di dang clia cd ngua van nhu phi mang
tim, bat thuGng dudi, bat thudng ham. O ndng
do tir 70 pg/mL, berberin lam gidm ty 1€ sdng so6t
clia ca ngua van. Nhu vay, berberin clorid cé tac
doéng gay hai dbi véi su phat trién clia ca ngua
van.

TAI LIEU THAM KHAO

1. Vuddanda, P.R., S. Chakraborty, and S.
Singh, Berberine: a potential phytochemical
with multispectrum therapeutic activities. Expert
Opin Investig Drugs, 2010. 19(10): p. 1297-307.

2. Kroeger, P.T., et al.,, Production of haploid
zebrafish embryos by in vitro fertilization. Journal
of Visualized Experiments, 2014(89): p. 51708.

3. Hallare, A., et al., Comparative embryotoxicity
and proteotoxicity of three carrier solvents to
zebrafish (Danio rerio) embryos. Ecotoxicology
and Environmental Safety, 2006. 63(3): p. 378-88.

4. Ali, S., H.G. van Mil, and M.K. Richardson,
Large-scale assessment of the zebrafish embryo
as a possible predictive model in toxicity testing.
PLoS One, 2011. 6(6): p. €e21076.

5. Martini, D., et al., Exposure to the natural
alkaloid Berberine affects cardiovascular system
morphogenesis and functionality during zebrafish
development. Sci Rep, 2020. 10(1): p. 17358.

6. Pelka, K.E., et al.,, Size does matter -
Determination of the critical molecular size for the
uptake of chemicals across the chorion of
zebrafish  (Danio rerio) embryos. Aquatic
Toxicology, 2017. 185: p. 1-10.

7. Hwang, P.P., Ion uptake and acid secretion in
zebrafish (Danio rerio). J Exp Biol, 2009. 212(Pt
11): p. 1745-52.

8. Korbut, R., et al.,, Antigen Uptake during
Different Life Stages of Zebrafish (Danio rerio)
Using a GFP-Tagged Yersinia ruckeri. PLoS One,
2016. 11(7): p. e0158968.

129



