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NGHIEN CU’U POC TINH CAP CUA CAO PINH CHUAN KIEM SOAT HAM
LUONG NUCIFERIN TU LA SEN (NELUMBO NUCIFERA GAERTN.)
TREN CHUOT NHAT TRANG

Tran Lé Chiéu Bich!, Huynh Huynh Anh Thil, Pham Doan Vi?,

TOM TAT

Pat van dé: Sen la mot trong sO it cac dugc thao
ma tat ca cac boé phan dung déu dugc st dung va déu
la nhitng vi thuGc qui, co gia tri sinh hoc cao. C6 nhiéu
nghién clru dugc ly hién dai da chirng minh dich chiét
14 Sen cd nhiéu hoat tinh sinh hoc trén in vivo nhu: an
than [2],[4], chdng béo phi [2], giam cholesterol [2],
ha dudng huyét [7], chdng oxy hoa [8] trong mau co
lién quan dén sy hién dién cua thanh phan nuciferin
co trong 14 Sen. Tuy nhlen hién nay hau nhu chua co
ngh|en cltu danh gia vé tinh an toan clia cao dinh
chudn ham lugng nuciferin tir 14 Sen (Nelumbo
nuC|fera Gaertn) Do do, thlr nghlem danh gia doc
tinh cdp cta cao dinh chuan kiém soat ham luong
nuciferin nhdm danh gia do an toan cho V|ec thiét lap
murc liéu sir dung hiéu qua an toan cho cac cao dinh
chudn ham lugng nuciferin 13 mot yéu cau cap thiét.
Muc ti€u nghién ciru: Danh gia doc tinh cap clia cao
dinh chudn kiém soat ham lugng nuaferm tr 13 sen
hong trén chudt nhit trdng. P6i tudng va phuong
phap nghién ciru: Bdc tinh cap cta Cao la Sen hdng
dugc xac dinh trén chudt nhat ching Swiss albino, qua
dudng uéng, moé hinh liéu c§ dinh, theo hudng dan
cla BO6 Y té [1], tac gia DO Trung Pam[3] va cac
nghién ctu [5], [6]. Liéu thor gic’ii han ban dau la
50g/kg/1 [an duy nhat. Ket qua Trong céc khoang
thai gian quan sat 72h va 7 ngay, chuot khong c6 bat
ky hiéu hién ddc tinh ndo vé& hanh vi, 8n udng, tiéu
tiéu va khong ¢ chudt nao bi chét. Két luan: Cao
dinh chudn ham lugng nuiferin tir 14 Sen (Nelumbo
nucifera Gaertn.) khdng géy doc tinh cap ducng udng
trén chudt nhét trdng & liéu thlr nghiém téi da cho
udng qua kim 13 50 g/kg. Cao dinh chuin ham lugng
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SUMMARY

STUDY ON ACUTE TOXICITY OF THE
STANDARDIZED EXTRACT OF NUCIFERINE
CONTENT FROM LOTUS LEAVES (NELUMBO

NUCIFERA GAERTN.)
IN EXPERIMENTAL ANIMALS

Background: In the treasure of Vietnamese
medicinal plants, the Lotus (Nelumbo nucifera Gaertn.,
Nelumbonaceae) is one of the few herbs whose
components are highly valuable medicines. Many
modern pharmacological studies proved that the Lotus
leaf extracts have many biological activities in vivo,
such as insomnia, anti-obesity, inhibiting the growth of
cancer cells, and antioxidant effects related to the
presence of nuciferine in lotus leaves. Currently, there
are many preparations made from the raw materials of
Folium Nelumbinis that are becoming more and more
popular. However, almost no studies evaluate the
acute toxicity of the standardized extract of nuciferine
content from Lotus leaves. Therefore, conducting an
acute toxicity test of a controlled high level of
nuciferine is very necessary to establish safe dose
levels. Objectives: This study investigated the acute
toxicity of the standardized extract of nuciferine from
Folium Nelumbinis in Swiss albino rats for evaluating
its safety profile. Materials and method: Acute
toxicity was determined in mice with Swiss albino
strain, orally, in a fixed dose model, following the
guidelines of the Ministry of Health and Do Trung
Dam. The initial test dose limit is 50 g/kg/time only.
Results: During the 72h and 7 days observation
periods, rats did not show any behavioral, feeding, or
urinary toxicity, and none of the mice died.
Conclusion: The product did not show acute oral
toxicity in mice with the maximum oral dose of 50
g/kg, equivalent to 233,75 g in humans of 55 kg.

la sen
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Hence, the extract can be utilized safely for
therapeutic use in pharmaceutical preparation.

Keywords: acute toxicity, LDsp, nuciferine, Folium
nelumbinis, standardized extract.

I. DAT VAN DE

Cdy Sen (Nelumbo nucifera Gaertn.,
Nelumbonaceae) da dugc con ngudi s dung tir
rat Idu nhu mot loai thao dugc, ddc biét & Viét
Nam. Danh y Hai Thugng Lan Ong da vié€t: “Cay
moc tUr dudi bun den ma khong 6 nhiém mui
bun, dugm khi thdm trong lanh cla trgi dat nén
cu, 13, hoa, tua, vd qua, rudt déu la thude hay”.

Cac nghién clu dudc ly da chdng minh dich
chiét 1a sen cd nhiéu hoat tinh sinh hoc in vivo
nhu: an than [2],[4], chéng béo phi[4], ha
cholesterol huyét, chong oxy hoda[4] [8], ha
dudng huyét [7], mot nghién clru mdi nam 2022
cla tac gia Anupam Bishayee danh gia hoat tinh
sinh hoc clia sen c6 kha nang chéng lai su phat
trién cla t€ bao ung thu.

La sen chlra nhiéu hgp chat khac nhau, trong
ddé nhom alkaloid va flavonoid la hai thanh phan
chinh chiém ti Ié tuong déi I6n va cho tac dung
sinh hoc chu yéu. Ham lugng alkaloid toan phan
cla la sen chiém tur 0,77 - 0,84% tuy diéu kién
khi hdu, thd nhung. C6 khoang 15 alkaloid da
dugc xac dinh. Cac alkaloid trong la Sen cé cau
tric isoquinolin bao gom cac phan nhom
aporphin, proaporphin, benzylisoquinolin  va
bisbenzylisoquinolin[6]. Trong do, cac alkaloid c
cau truc aporphin chi€ém phan Ién vé ti Ié cling
nhu s6 lugng trong alkaloid toan phan cla 14 sen.

Nuciferin — mét hoat chat chinh tir 14 sen — la
mot alkaloid cé khung apomorphincd cdu tric
nhu Hinh 1 [2]. Bén canh d9, theo nghién ctu
nam 1963 cla Bernauer K danh gia trong thanh
phan cao 14 sen con cd pronuciferin cd thé
chuyén thanh nuciferin trong méi trudng acid.

Nuciferin dd@ dudc chirng minh cd tac dung
chong loan than & loai gam nham [4][6]. Hoat
chat nay la cling mot chat chu van nghich dao
manh tai thu thé 5-HT7 cla con ngudi [6].

OCHjs

H3CO

Hinh 1 — Cau triuc hoa hoc cua nuciferin [2]
Tai Viét Nam hién nay, viéc st dung I3 sen
trong diéu tri, ho trg diéu tri bénh ngay cang pho
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bién. Tuy nhién, hién cd rat it nghién ciru vé doc
tinh cdp cla cao chiét tir 1& sen co kiém sodt
thanh phan nuciferin — la chat c6 hoat tinh sinh
hoc chinh. Vi vay, nghién clu nay dugc thuc
hién nhdm muc tiéu danh gid doc tinh cdp cla
cao dinh chuan kiém sodt ham lugng nuciferin
trén chudt nhat trdng Swiss albino. Nghién clu
nay sé Ia tién dé gilp trién khai cac nghién cu
ti€p theo nhdm tao ra san pham an toan va hiéu
qua dua dén ngudi tiéu dung.

1. DOI TUONG VA PHUO'NG PHAP NGHIEN CU'U

2.1. P6i tugng nghién cliru. Cao dinh
chudn ham lugng nuciferin 10% chiét suat tir 13
Sen (Nelumbo nucifera Gaertn.) (goi tdt 1a cao
dinh chuén)

Cao dinh chudn ham lugng nuciferin 10%
dugc chiét theo cac quy trinh clla nhdm nghién
clru: 14 sen khd sau khi xtr ly tap td&m acid H2SO4
2% ngam lanh vGi con 70°C, cO ap suat thap,
can toan phan thu dugc hoa tan vdi acid; kiém
hoa véi dung dich NHs 12,5%, chiét kiét alcaloid
vGi Ethyl acetat, c6 ap suat thdp thu dudc cao
alkaloid. Cao dinh chudn 1& Sen c6 kiém soat
ham lugng nuciferin dugc xac dinh bang phucng
phap sac ky long ghép vaGi dau do day diod
quang (HPLC/PDA)[3].

Cao dinh chuan thu dugc cé dang bdt, mau
vang kem nhat, dugdc dung trong lo thdy tinh toi
mau day kin. Cao dat yéu ciu tiéu chudn co s6
(TCCS) v6i do am 12%, dinh tinh dat yéu cau
bang vi phau, soi bot, phan &ng hda hoc va sac
ly 16p méng, do tro toan phan, dinh lugng ham
lugng nuciferin trong cao dinh chuén 14 sen dugc
xac dinh bang phudng phap sdc ky Idng hiéu
nang cao vdi dau do day diod quang la 10%, du
lugng kim loai nang toan phan khong qua 10
phan triéu Pb (DBVN V).

Dong vat thlr nghiém: Chudt nhat, duc va cai,
chiing Swiss albino, 6 tuan tudi, trong lugng 18 -
22g, cung cap bdi Vién Vaccin va Sinh phdm y té
Nha Trang. St dung chud6t khde manh, khéng co
bi€u hién bat thudng, dudc nudi dn dinh trong
moi truGng thi nghiém 5 ngay. Chudt dugc nuoi
trong I6ng 25 x 35 x 15 cm, cung cap thiic an va
nudc udng day da [1], [3].

2.1.2. Héa chat, dung cu, thudc thir. Binh
nudc Pet Water Bottle 125 mL, tdm IuGi kim loai
ma kém, hép nhua chir nhat Duy Téan, gang tay
cao su y t&, khau trang y t& bom tiém s dung
mot [an 1 mL/cc, kim cong dau tu, can phan tich
Metller Toledo, can ky thuat. NuGc tinh khiét, cao
dinh chuan kiém sodt ham lugng nuciferin I sen hong.

2.1.3. Tiéu chuan loai trir. Dong vat thir
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nghiém mang thai, t6n thuong, chét trong qua
trinh thuc nghiém; cao dinh chudn khdng dat mot
trong cac yéu cau chat lugng (TCCS) da dé ra.

2.2. Phuong phap nghién ciru

2.2.1. Thiét ké nghién ciru. S0 dung
phuang phap xac dinh doc tinh cdp mo hinh liéu
c6 dinh, theo Quyét dinh 141/QD-K2DT ngay
27/10/2015 cia BO Y té [1] va Tai li€u Nghién ctu
Pdc tinh thudc cla tac gia DO Trung Bam [5].

Nguyén tdc: Cho chudt th( nghlem dung
cing liéu mau thir trong digu kién on dinh nhu
nhau, quan sat cac phan 0'ng xay ra trong vong
72 gi(‘j va 7 ngay.

2.2.3. Phuong phap nghién ciru. Cho 10
chudt nhin déi it nhat 12 gld trude khi cho uong
mau thir liéu téi da cd thé qua dugng udng, thé
tich 50 mi/kg theo tai li€éu cia o Trung Pam
[5]. Theo d&i va ghi nhan cr déng tong quat,
biéu hién vé& hanh vi, trang thai 16ng, 8n udng,
tiéu ti€u va s6 lugng chét cla chudt trong vong
72 gid. Néu sau 72 gid, chudt khéng co dau hiéu
bat thu’dng hodc chét, tiép tuc theo doi trong
vong 7 ngay. Cé 3 trudng hop cd thé xay ra:

- Trudng hgp 1: Sau khi chudt uong mau thr,
s6 chu6t thr nghiém van bao toan, xac dinh liéu
clla mau thir cao nhét cé thé qua kim ma khdng
lam chudt chét (Dmax).

- TruGng hgp 2: Sau khi cho chudt uong mau
thir, ty 1€ chudt t&r vong la 100% thi thdr véi liéu
giém 2 liéu dau. Tiép tuc giam liéu dén khi tim
dugc liéu ti thi€u gay chét 100% chudt (LD1oo)
va liéu t6i da khong gay chét chudt (LDo). Ti€n

hanh thir nghiém xac dinh LDso: chia chudt lam 4
16, mai 16 it nhat 6 con. Chia 4 liéu theo cap s6
cdng khoang tir LDo - LDioo. O nhirng liéu gan
LDso, tdng s& lugng chudt 1én dé su do ludng
dugc chinh xac han. Theo doi trong 72 gid, ghi
nhan cac dién bién clia chudt, s6 lugng chudt
chét & mdi 16, 1ap phan suat tir vong dé tim LDso.

- Trudng hap 3: Sau khi cho uéng mau thur,
ty 1€ chudt chét thap hon 100%, khong xac dinh
dugc liéu LDigo, khéng xac dinh dudc LDso.
Trudng hop nay co thé xac dinh liéu t6i da khdng
gay chét chudt, goi la liéu dudi liéu chét (LDo).

Tién hanh khao sat doc tinh cdp dudng ubng
clia cao dinh chuén dugc khao sat trén 10 chudt
nhit trdng (5 duc, 5 céi). Mau thtr cao dinh
chuan dugc cho chudt nhdt udng 1 [an duy nhéat
& ndng dd cao thir ddm ddc nhat c6 thé qua kim
cho chudt udng 13 1g cao/ml véi thé tich t8i da
c6 thé cho chudt nhdt ung la 50 ml/kg, tuong
Ung vdi lieu 50 g cao/kg. Dung moi phan tan cao
dinh chuén 13 nudc tinh khiét.

Ill. KET QUA NGHIEN cU'U

Sau khi cho udng, chudt nht giam di chuyén
trong 15 phut, sau do tat ca chudt di chuyén
binh thudng, khoe manh, clf dong binh thudng.
Trong thai gian 72 gid quan sat, khong cd chuot
nao bi chét. Ti€p tuc theo doi chudt trong 07
ngay G diéu kién cham soc binh thudng, két qua
cho thdy khong cd chubt nao bi chét; chudt
khong cd bat thudng vé hanh vi, trang thai l16ng,
&n udng, tiéu tiéu.

Bang 1. Két qua thur déc tinh cap duong uéng cua Cao Ia Sen hong

Chuot thior nghiém 1 2 3 4 5 6 7 8 9 10
Phai 3 d Jd Jd 3 ¢ e ¢ e ?
Trong lugng (g) 19,4 | 17,6 | 17,7 | 18,3 | 17,5 | 22,1 | 18,2 | 18,3 | 18,8 | 20,5
Thé tich uéng (ml) 097080809088 |1,11 091|092 0,94 | 1,03
T6ng trong luong (g) 188,4
T6ng thé tich (ml) 9,45
S0 chuot thr nghiém 10
SO chuot chét sau 72 gig 0
S0 chuot chét sau 5 ngay 0
Trong lugng sau 72 giG (g) | 24,1 | 23,5 1 19,9 | 22,7 | 19,7 | 254 | 22,4 | 21,5 | 25,2 | 24,0
Trong lugng sau 7 ngay (g) | 21,0 | 26,1 | 22,0 | 24,6 | 22,9 | 26,5 | 24,4 | 23,6 | 27,7 | 27,5

Nhu vdy, san phdm cao 14 Sen hdng khdng
lam chét chudt, thé hién doc tinh cdp dudng
ubng trén chudt nhat véi liéu tdi da c6 thé cho
uong la 50 g cao/kg, tuang U'ng vdi liéu 233,75 g
cao & ngudi I6n ndng 55 kg.

IV. BAN LUAN
Nhom nghién ciu dd Iya chon m6 hinh liéu c6
dinh theo hudng dan cla t6 chirc Hop tac va

Phat trién kinh t& (Organization for Economic
Cooperation and Development — OECD) va B0 y
té€ vi day la phuong phap phlu hgp vdi tat ca cac
truéng hdp can xac dinh doc tinh cap. Theo
OECD, vGi san phdm cd liu chét LDso 16n hon
5000 mg/kg dugc xem la an toan (xem bang 2)
[1L[5].

Bang 2. Phan loai hoa chéat theo mirc dé
déc dua vao LD50 theo OECD [1]
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Cap do Mirc do Liéu LD50 gan
doc doc ding (mg/kg)
1 Cuc ky doc Tr0dén <5
2 Rat doc > 5 dén < 50
3 Doc > 50 dén < 300
4 Doc vira > 300 dén < 2000
5 Doc thap > 2000 dén < 5000
Gan nhu

6 khong ddc > 5000

Sau th(r nghiém sa b6 du doan mau thir cé thé
khong doc, thr nghiém gigi han da dugc nhém
luva chon thuc hién dau tién véi muc liéu dudng
udng cao nhat c6 thé nham giam s8 lugng dong
vat va thdi gian thr nghiém ma van hoan thanh
muc tiéu nghién cu. VGi mdc liéu cao nhat cd thé
cho chudt udng (vé ndng dod va thé tich) 1a 50 g
cao/kg thé trong nhung chua ghi nhan dugc bat
ky biéu hién ddc tinh cdp nao cla chudt va khdng
cd chudt chét trong vong 72 gid va trong 7 ngay,
vi vay chua xac dinh dugdc LDso trén chubt nhat
chuing Swiss albino theo dudng udng.

Dua theo két qua thu dudc, mic liéu thar
nghiém t6i da gap 10 lan gidi han cta BO y t€ va
OECD (5000 mg), phan loai miic d6 6 — “Gan nhu
khéng doc”. Diéu nay cho thdy cao dinh chudn
ham lugng nuciferin ¢6 tinh an toan cao trong thdr
nghiém danh gia doc tinh cap trén chudt.

So sanh véi mot nghién cifu nam 2012 cla
tac gid K K Patel, Fedelic A Toppo, P K Singour
danh gia trén dich chiét ethanol cac bo phan trén
mat dat cua sen, cac chudt thir nghiém da chét
100% & liéu 600 mg/kg thé trong sau 3 ngay,
moét nghién clu khac ndm 2001 cla tac gia
Nguyen Thi Nhung danh gid liéu LDso theo
phuong phéap Behrens la 330mg/kg thé trong cho
thdy cao dinh chudn ham lugng nuciferin cla
nhom nghién ctu 6 tinh an toan cao han.

Theo cac nghién clu doc tinh cdp cla
nuciferin [4], [5] cho thdy nuciferin cé tac dong
hudng than, Uc ché cac hoat dong trén cac co
guan cam giac ndi chung, gay Id ma, va lam thay
ddi ngudng co giat & chudt thir nghiém dugc ghi
nhan & mdc liéu dudng udng 240 mg/kg trén
chuét nhat va 280 mg/kg trén chudt c6ng, va
litu 83 mg/kg qua dutng phic mac & chudt nhat
[6]. Tuy nhién, trong thr nghiém nay, véi néng
dd nuciferin trong cao dinh chuan 1a 10%, tuong
duong vdi liéu t6i da 50g cao/kg, liéu nuciferin
da dung la 5g/kg, chua ghi nhan dudc cac doc
tinh trén hé than kinh cla chuét. Nhdm nghién
clu nhan thdy sau khi cho ubng, chubt nhat
gidm di chuyén trong 15 phit can thuc hién
thém nhitng thi nghiém khac d€ tim hiéu vé co
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ché va tac dong trén hé than kinh cla cao la Sen
héng nhdm phat trién (ng dung hiéu qua va
ddng thdi kiém soat doc tinh néu cd; quan trong
nhat la ching ta biét dugc cao 1a Sen hong chiét
theo quy trinh cia nhom nghién clu hau nhu
khong gay doc va khéng gay chét chudt du da
dung liéu tdi da co thé. Liéu 50g cao/kg G chudt
nhat trdng tucng ducng liéu dung 233,75 g cao
& ngudi ndng 55 kg (tinh theo hé s& chuyén déi
la 11,76). Vi vay, khi so sanh vdi liéu du ki€n trong
thanh pham vién nang la 1,59 cao/kg/ngay van
chua gdy doc, cho thdy san phdm gan nhu khéng
€6 doc tinh va tinh kha thi cao 4 liéu du kién.

V. KET LUAN

San phdm cao dinh chudn ham lugng
nuciferin chiét suat tir 14 Sen (Nelumbo nucifera
Gaertn.) khdong thé hién déc tinh cdp dudng
uéng trén chuét nhit & liéu t&i da cd thé cho
udng la 50 g/kg, Ung véi 233,75 g cao G ngudi
nang 55 kg. K&t qua cho thay viéc uéng cao dinh
chuan kiém soat ham lugng nuciferin tir 14 Sen
hong an toan trén md hinh th{r nghiém cd thé
trién khai ('ng dung trong c6ng nghé bao ché
dugc pham.
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