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TINH HINH PE KHANG KHANG SINH, KET QUA PIEU TRI
TRONG NHIEM TRUNG €O SAU DO CAC LOAI STREPTOCOCCUS

TOM TAT

Pat van dé: Cac loai Streptococcus la tac nhan
gram derng thuGng gap nhat trong bénh ly nhlem
trung c6 sau. Tinh h|nh dé khang khang sinh cua cac
loai Streptococcus ¢ vai trd quan trong trong viéc lua
chon khang sinh ban dau thich hgp. Muc tleu Khao
sat tinh hinh de khang khang sinh cla cac Ioa|
Streptococcus va két qua diéu tri nhlem tring c6 sau
tai bénh vién Chg Ray Poi tugng va phuaong phap
nghién clfu: Mo ta loat ca, ghi nhan 77 trerng hgp
nhiém triing c8 sau dugc dleu tri tai benh vién Chg
RAy tr 6/2021 dén 6/2022 c6 két qua cdy ma hiéu khi
dinh danh dugc cac loai Streptococcus va co két qua
khang sinh d6. Ké&t qua: Cac loai Streptococcus dé
khang cao véi Clindamycin va Erythromycin: nhém
Streptococcus anginosus (Streptococcus anginosus
group- SAG) (70,4%; 69,2%), cac nhdm khac thudc
nhém Viridan Streptococci (61,1%; 73,3%) va nhom
Streptococci tiéu huyét B (75%; 80%). SAG dé khang
vGi Penicillin (30,2%) va Cephalosporin (1,9%). Cac
nhédm khac thuéc nhom Viridan Streptococci dé khang
vGi  Penicillin  (55,5%) va Cephalosporin (11,1%).
Nhém Streptococci tiéu huyét B nhay 100% VGi
Penicillin va Cephalosporin. Cac loai Streptococcus
nhay 100% vdi Linezolide, Vancomycin. Tat cd cac
bénh nhan déu c6 két qua dleu tri tot. Thai gian diéu
tri trung binh la 10,2 * 6,1 ngay Két Iuan Cac loai
Streptococcus trong benh ly nhiém tring c8 s&u chd
y&u thuéc nhém Viridans Streptococci ma trong dé
chiém uu thé€ la SAG. Céac loai Streptococcus dé khang
cao vdéi Erythromycin va Clindamycin. Nhém Viridans
Streptococci ¢d cac ching dé khang véi khang sinh
nhém B-lactam. Két qua diéu tri tot, khong coé bénh
nhan tu vong.
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SUMMARY

ANTIBIOTIC RESISTANCE AND OUTCOME
OF DEEP NECK INFECTION BY
STREPTOCOCCUS SPECIES

Background: Streptococcus sp. are the most
common gram- positive bacterial pathogen in deep
neck infection. Antibiotic resistance of Streptococcus
sp. places an important role in choosing an
appropriate initial antibiotic therapy. Objectives:
Investigating the antibiotic resistance and outcome of
deep neck infection caused by Streptococcus sp. in
Cho Ray hospital from 06/2021 to 06/2022. Methods:
Description of 77 patients with deep neck infection
caused by Streptococcus sp. in Cho Ray hospital from
06/2021 to 06/2022. Results: Streptococcus sp. were
highly resistant to Clindamycin and Erythromycin:
Streptococcus anginosus group (SAG) (70.4%,
69.2%), other subgroups of Viridan Streptococci group
(61.1%, 73.3%) and B- hemolytic Streptococci group
(75%, 80%, respectively). The SAG group was
resistant to Penicillin (30.2%) and Cephalosporin
(1.9%). Other subgroups of Viridan Streptococci group
were resistant to Penicillin (55.5%) va Cephalosporin
(11.1%). The B- hemolytic Streptococci group was
sensitive  100% to Penicillin and Cephalosporin.
Streptococcus sp. were sensitive 100% to Linezolide,
Vancomycin. All patients in study had good outcome.
The mean of hospitalization was 10.2 = 6.1 days.
Conclusions: Streptococcus sp. in deep neck
infections mainly belong to Viridans Streptococci group
in which the SAG group predominates. Streptococcus
sp. are highly resistant to Erythromycin and
Clindamycin. The Viridans Streptococci group has
strains that are resistant to B-lactam antibiotics. The
outcome of all patients with deep neck infection
caused by Streptococcus sp. is good.

Keywords: Deep neck infection, antibiotic
resistance, Streptococcus sp.
I. DAT VAN DE
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Cac loai Streptococcus la tac nhan vi khun
gram du’dng thuGng gdp nhat trong nhiém trung
cd sdu, goém nhiéu loai vi khudn hiéu khi va mot
sO loai ki khi ™, Cac loai Streptococcus hiéu khi
dugc phan thanh nhdm Streptococci tiéu huyét B
va nhém Streptococci khong tiéu huyét . Nhom
Streptococci ti€u huyét B cé tinh gdy bénh cao va
la tdc nhan gay nhiém tring xam lan & ngudi.
Nhom Streptococci tiéu huyét B gom nhom A (S.
pyogenes), nhém B (S. agalactiae), nhom C-
nhém G (S. disgalactiae), nhdm D (cac loai
Enterococcus) ®. Nhom Streptococci khong tiéu
huyét B gobm S. pneumonia va nhém Viridians
Streptococci. Nhdm Viridians Streptococci thudng
trl & vung hong miéng va la tac nhan gay bénh
cd hoi. Nhom Viridians Streptococci gom nhom S.
anginosus, nhom S.mitis, nhom S. salivarius,
nhém S. mutans, nhém S. sanguinis va nhom S.
bovis,... ®. Tai Viét Nam, khang sinh khuyén cdo
diéu tr| nhiém tring do nhém Streptococci tiéu
huyét B va nhém Viridians Streptococci la cac
khang sinh sau: Penicillin, Cephalosporin,
Lincosamide, Macrolide, Linezolid va Vancomycin
(tai liéu n6i bd). Cac nghién cru trén thé gidi ghi
nhan Streptococci tiéu huyét B dé khang cao vdi
khang sinh nhém Macrolide, nhém Lincosamide
va nhom Tetracycline. Nhoém  Viridians
Streptococci dé khang véi nhiéu nhém khang
sinh trong do6 c6 ca nhom B- lactam (Penicillin va
Cephalosporin) ), Nham cap nhat sd liéu vé tinh
hinh dé khang khdng sinh ciua cac loai
Streptococcus, ching t6i thuc hién dé tai vdi hai
muc tiéu la khao sat tinh hinh dé khang khéng
sinh cua cac loai Streptococcus va két qua diéu
tri nhiém trling c6 sau.

Il. DOI TUONG VA PHU'ONG PHAP NGHIEN CU'U
POi tugng nghién ciru: Bénh nhan dugc

I. KET QUA

chan doan nhiém tring cd sau tir 18 tudi tra 1én
dugc diéu tri tai bénh vién Chg Ray tir 06/2021
dén 06/2022.

Tiéu chuadn chon mau. Bénh nhan dugc
chan doan la nhlem tring c6 sdu va diéu tri tai
bénh vién Chg Ray tr 06/2021 téi 06/2022 co
két qua cdy mu hi€u khi d!nh danh dudc cac loai
Streptococcus va cd két qua khang sinh do

Tiéu chudn loai trir: Bénh nhan khong
thda tiéu chuan chon mau hodc bénh nhan ung
thu vung cd 4p xe hda hodc bénh nhan nh|em
tring cd séu ter phat sau vét thuong, phau
thuét viing dau cd.

Phucong Phap Nghién Ciru

Thiét ké nghién cilru: Nghién cdu mo ta
loat ca

Cac budc tién hanh. Ghi nhan cac xét
nghiém nubi cdy dinh danh dugc cac loai
Streptococcus va khang sinh d6 clia cac dinh
danh nay. Xét nghiém dinh danh cac loai
Streptococcus dugc ti€én hanh tu dong trén may
VITEK 2 COMPACT va may MALDI — TOF. Khang
sinh d6 dugc thuc hién tu dong trén may VITEK
2 COMPACT cla hang BioMerieux, theo tiéu
chudn cla Vién tiéu chudn xét nghiém céan lam
sang CLSI 2016. Khang sinh d6 gom cac khang

sinh: Penicillin, Ampicillin, Cefotaxime,
Ceftriaxone, Clindamycin, Erythromycin,
Azithromycin, Levofloxacin, Moxifloxacin,
Linezolide, Vancomycin, Tetracycline,

Tigecycline, Chloramphenicol.

Phucng phap xur ly s6 liéu. XU ly s6 liéu
vGi phan mém Stata 14.2

Thong ké mo ta: Cac bién s6 dinh tinh
dugc trinh bay dudi dang tan s6 va ty |é phan
trdm. Kiém dinh mdi tuong quan giifa hai bién
dinh tinh bang phép kiém Fisher.

Chung t6i ghi nhan 77 trudng hgp nhiém trung 6 sdu cb két qua cdy mu hiéu khi dinh danh dugc
cac loai Streptococcus (ch|em 51,3% trén tdng s6 cac trudng hdp c6 két qua cay mu duang tinh).
Bang 5: Su’ phédn bé cédc loai Streptococcus trong nhiém trung cé sdu

Cac loai Streptococcus

n [Ty 1€ (%)

Nhém Viridans Streptococci (n=72, 93,5%)

Nhdm Streptococcus anginosus (SAG)

54 70,1

Nhdm khac thudc Viridans Streptococci?

18 23,4

Nhom Streptococci tiéu huyét B (n=5, 6,5%)

Nhom A: Streptococcus pyogenes 1 1,3
Nhom B: Streptococcus agalactiae 3 3,9
Nhom D: Enterococcus faecalis 1 1,3
N 77 100

@ Bao gébm cac nhom S. mitis, S. sanguis, S. salivarius, S. mutans

Nhém Viridans Streptococci chi€ém uu thé véi
ty 1& 93,5%, khong ghi nhan S. pneumoniae.
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Nhém Streptococci tiéu huyét B chiém 6,5%.
Trong nhédm Viridans Streptococci, SAG (gom 3
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loai S. constellatus, S. anginosus va S.
intermedius) chiém uu thé vdi ty 1€ 70,1%. Con
lai la cac nhém khac thuéc nhdm Viridans
Streptococci  chiém  23,4%. Trong nhdém
Streptococci ti€u huyét B, nhom B (loai S.
agalactiae) thudng gap nhat véi ty 1€ 3,9%
(Bang 1).

Bang 6: Pac diém dé khang khang sinh
cua nhom Streptococcus anginosus (n= 54)

Streptococci dé khang cao vdi Clindamycin
(61,1%) va Erythromycin (73,3%). Cac nhém
khac thudc nhdm Viridans Streptococci dé khang
V@i Penicillin va Cephalosporin vdi ty I€ [an lugt la
55,5% va 11,1%. Cac nhom khac thuéc nhom
Viridans Streptococci nhay 100% vdi Linezolide
va Vancomycin (Bang 3).

Bang 8: Pdc diém dé khang khang sinh
cua nhom Streptococci tiéu huyét B (n= 5)

Nhom Streptococcus anginosus dé khang cao
vdi Clindamycin (70,4%) va Erythromycin (69,2%).
Nhém Streptococcus anginosus dé khang vdéi
Penicillin, Ceftriaxone vdi ty 1€ [an luct la 29,6%;
1,9%. Nhom Streptococcus anginosus nhay 100%
vGi Linezolide va Vancomycin. (Bang 2).

Bang 7: Pdc diém dé khang khang sinh
cua cac nhom khac thuéc nhom Viridans
Streptococci (n= 18)

Nhay T:::: khang |
Khang sinh n cam giang Khang
(%) (%) (%)
Penicillin 18 44,5 33,3 | 22,2
Ampicillin 6 50 33,3 | 16,7
Cefotaxim 6 83,3 0 16,7
Ceftriaxone 18 88,9 0 11,1
Clindamycin 18 38,9 0 61,1
Erythromycin 15 26,7 0 73,3
Levofloxacin 16 62,5 6,2 31,3
Moxifloxacin 7 57,1 14,3 | 28,6
Linezolide 7 100 0 0
Vancomycin 18 100 0 0
Tetracycline 7 42,9 0 57,1
Tigecycline 7 100 0 0
Chloramphenicol| 7 100 0 0

Cac nhdm khac thuéc nhom Viridans

Khang sinh n cam giang Khang Khang sinh | n cam giang Khang
(%) (%) (%) (%) (%) (%)
Penicillin 54 | 70,6 259 | 3,7 Penicillin 4 100 0 0
Ampicillin 30 76,7 20 3,3 Ampicillin 4 75 0 25
Cefotaxime 30 96,7 3,3 0 Ceftriaxone 5 100 0 0
Ceftriaxone 52 98,1 0 1,9 Cefotaxime 4 100 0 0
Clindamycin 54 29,6 3,7 66,7 Clindamycin 4 25 0 75
Erythromycin 52 30,8 0 69,2 Erythromycin | 5 20 20 60
Azithromycin 10 50 0 50 Levofloxacin 5 80 20 0
Levofloxacin 52 98,1 0 19 Moxifloxacin 4 100 0 0
Moxifloxacin 29 96,6 0 3,4 Linezolide 5 100 0 0
Linezolide 30 100 0 0 Vancomycin 5 100 0 0
Vancomycin 54 100 0 0 Tetracycline 5 60 0 40
Tetracycline 30 53,3 0 46,7 Tigecycline 4 100 0 0
Tigecycline 29 100 0 0 Cac Streptococci ti€éu huyét B dé khang cao
Chloramphenicol| 29 | 89,7 10,3 0 véi Clindamycin (75%) va Erythromycin (80%).

Cac Streptococci tiéu huyét B nhay 100% vdi
Penicillin, Cephalosporin, Linezolide va
Vancomycm (Bang 4).

Tat cad 77 trudng hdp nhiém trung c6 sau
trong nghién clu déu co két qua diéu tri tot,
khong cd trudng hgp tir vong. Bénh nhan dép
Ung vGi khang sinh diéu tri, tinh trang bénh cai
thién du tiéu chuén xuét vién hodc chuyén cd sG
y t€ tuyén dudi. Thdi gian diéu tri trung binh la
10,2 + 6,1 ngay.

IV. BAN LUAN

Nghién clfu cta ching toi ghi nhan 93,5%
cac loai Streptococcus trong nhiém tring c6 sau
thu6c nhém Viridans Streptococq (Bang 1). Cac
tai liéu trong Y, van cling ghi nhan tac nhan gay
nhiém tring ¢6 sau thudng thudc hé vi khuan
thudng trd vung hong miéng. Trong nhom
Viridans Streptococci, SAG (gém 3 vi khuan S.
constellatus, S. intermedius va S. anginosus)
chiém uu thé véi ty 1é 70,1% (54/77) (Bang 1),
tuong U'ng véi 36% (54/150) trén tdng s6 cac
tru’dng hop nhiém tring cd sau cé két qua cay
ma derng tinh. Két qua nay tugng dong vdi
nghién clu cla tac gid Pham Trung V|et thuc
hién trén cac bénh nhan nhiém tring ¢ su tai
bénh vién Chg Ray tr 01/2019 dén 01/2020.
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Trong d6, S. constellatus la tac nhan thudng gap
nhat (30,9%) va S. anginosus la tac nhan thudng
gap thir 3 (13,4%) ®. Nghién cllu cla tac gia
Jarno Velhonoja ghi nhan SAG chiém ty |é 35,8%
trong nh|em tring co sau. Su pho bién cla SAG
trong nhiém triing 8 sau c6 thé glal thich vi cac vi
khu&n SAG thudng gay &p xe md mém ©),

Cac loai Streptococcus trong nghién cru cla
ching t6i dé khang cao vdi Clindamycin va
Erythromycin. Ty [é dé khang Clindamycin,
Erythromycin cao trong nhom Streptococcus
anginosus (70,4%; 69,2%), trong cac nhdm khac
thu6c nhom Viridan Streptococci (61,1%; 73,3%)
va trong nhom Streptococci ti€u huyét B (75%;
80%) (Bang 2, 3, 4). Nhiéu nghién cltu khac trén
thé qidi cling ghi nhan cac loai Streptococcus
trong tat cd@ cadc nhém dé khang cao Vdéi
Clindamycin, Erythromycin ®. Nghién clru cua
tac gia Sejong Chun ghi nhan nhém Viridans
Streptococci dé khang véi  Clindamycin,
Erythromycin véi clng ty 1€ 39% ©). Ty Ié dé
khang thay ddi tuy thudc vao thdi diém nghién
cru va yéu to dich té trng vung.

Tinh trang dé khang Penicillin dugc bao cao
[an dau tién & mot sb loai Streptococcus thudng
tri vung hong miéng, trén bénh nhan s dung
khang sinh du phong thap khdp cap. Sau d6 cac
chung khang Penicillin xuat hién nhiéu han trong
nhém Viridans Streptococci. Nghién clfu cua tac
gid Sejong Chun khao sat dic diém nhay cam
khang sinh clia cac nhdm vi khudn thuéc nhém
Viridans Streptococci tai Han Qubc nam 2011-
2013, ghi nhan chung khang Penicillin xuat hién
nhiéu ¢ nhom S. mitis (60,3%) va S. salivarius
(78,9%), xuat hién rat it & SAG (6,2%) ©. Theo
nghién cfu cla tac gia Majid, SAG_ khang
Penicillin vdi ty 18 9% ), cho thdy SAG van nhay
cam vdi Penicillin. Tuy nhlen két qua cua chung
t6i ghi nhan SAG trong nhiém trung c6 siu dé
khang Penicillin véi ty 1é cao (29,6%) (Bang 2).

Nhom Viridans Streptococci dé khang vGi
Cephalosporin v@i ty 1€ 4,2%. Riéng SAG dé
khang Cephalosporin véi ty 1€ 1,9% (Bang 2).
Tac gia Sejong Chun ghi nhan nhom Viridans
Streptococci dé khang vdi Cephalosporin vdi ty 1€
13,5%. Trong d9, ty 1é SAG khang Cephalosporin
la 3% ). Nhém Viridans Streptococci dé khang
Penicillin qua cd ché dot bién gen pbp2x lam
thay déi cdu tric phan tr protein gén Penicillin
(PBP) va su thay ddi nay ciing cé anh hudng dén
d6é nhay cam véi cac khang sinh B- lactam khac
nhu Cephalosporin (3. Tuy nhién két qua cla
ching t6i ghi nhan su dé khang Penicillin clia cac
loai Streptococcus khong cé méi tucng quan véi
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su’ dé khang Cephalosporin (p=0,262).

Cac loai Streptococcus trong nghién clru cua
ching toi con nhay 100% vé&i cac khang sinh
Linezolide va Vancomycin. Nhém Streptococci
titu huyét B nhay 100% vd&i Penicillin va
Cephalosporin (Bang 4). Chi c6 mét s6 it bai bao
cdo mot ca ghi nhan tinh trang dé khang
Penicillin ¢ nhoém Streptococci tiéu huyét B.
Penicillin va Cephalosporin van la Iua chon hiéu
qua cho cac nhiém trung do tac nhan nay @,

Bénh nhan nhiém trung cd sdu do cac lodi
Streptococcus co két qua diéu tri tot 100% (tinh
trang bénh cai thién va dugc xudt vién hodc
chuyén bénh vién tuyén dudi), khdng ghi nhan c
trudng hop tir vong. Thdi gian diéu tri trung binh la
10,2 £ 6,1 ngay. Nghién cliu cla tac gia VeIhonOJa
ghi nhan ty & bénh nhan nhiém trung cd sau
chung do tit cd cic tdc nhan vi khuin cd bién
chiing la 22%, ty Ié t& vong la 1,4% va thdi gian
diéu tri trung binh la 8,5 ngay. SAG la tac nhan
chiém uu thé trong cac loai Streptococcus gay
nhiém tring c6 sdu. SAG c6 doc Iuc thap va do
nhay cao vdi cac khang sinh diéu tri. Cac nghién
ctu ghi nhan nhiém trung do SAG phan I6n khong
tién trién ndng né va ti 1& tr vong thap trir khi bénh
nhan c6 cac bénh ly déng mac di kem ©),

V. KET LUAN )

Cac loai Streptococcus trong bénh ly nhiem
tring c6 sdu da phan thudc hé vi khuin thudng
tri ving hong miéng va thudng gap nhat la vi
khudn nhém Streptococcus anginosus. Cac loai
Streptococcus ¢ ty 1€ dé khang cao véi khang
sinh  Erythromycin, Clindamycin. Su dé khang
Penicillin va Cephalosporin xuat hién trong nhém
Viridans  Streptococci. Tat cd@ cac loai
Streptococcus trong nhiém tring cd sau déu
nhay vdi Linezolide va Vancomycin. Két qua diéu
tri t6t, khong ghi nhan tru‘dng hdp tr vong o}
bénh nhan nhiém tring ¢ sdu do cac loai
Streptococcus.
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XAY DU'NG QUY TRINH CHIET CAO PINH CHUAN
KIEM SOAT HAM LUQ'NG NUCIFERIN TU’ LA SEN
(NELUMBO NUCIFERA GAERTN) THU HAI TAI PONG THAP

Ping Quynh Trin!, Dwong Thi Bé Nhi', Tra Thi Kim Thién?,

TOM TAT

bat vé’n dé: Sen la mot trong s it cac dugc thao
ma tat ca cac bo phan deu dugc s dung va deu la
nhl,rng Vi thuoc quy, co g|a tri sinh hoc cao. Sen c6 G
khap moi mién dat nudc nhung ndi tleng nhat 1a &
Pong Thap Mudi, ndi dugc xem 13 x&* s§ Sen. Cac
nghién clu derc ly da chdng minh thanh phan
nuciferin trong dich chiét la Sen c6 nhiéu hoat tinh
sinh hoc in vivo nhu: an than glam cholesterol trong
mau, Uc ché sy phat trién cla té bao ung thu, chong
oxi hoa Hién nay, co6 rat nhiéu ché pham bao ché tur
ngudn nguyén liéu 14 Sen, tuy nhién viéc kiém soét
thanh phan nuciferin lién quan tac dung sinh hoc ha
cholesterol trong cac ché pham nay hau nhu chua
dudgc thuc hién, dan dén khong kim soat dugc chat
Iuong, hiéu qua va tinh an toan cla san pham Muc
tiéu: Xay dung quy trinh chiét cao dinh chuén c6 kiém
soat ham lugng nucifein tr 14 Sen hong thu hai tai
Dong Thap. POi tugng va phucng phap nghlen
clru: 1a Sen thu hai tai Dong Thap dat cac chi tiéu
kifm nghiém dugc I|eu vé do am, dlnh tinh, dinh
lugng theo Dugc dién Viét Nam V. DLra vao tinh chét
ly héa clia nuciferin co trong I& Sen va tham khao cac
chuyén luan dugc dlen mot s& cong trinh da cong bd
thi phuong phap ngam lanh dugc Tua chon dé khao
sat diéu kién chiét xuat (dung moi chiét, thdi gian, s6
[an, lugng dung mdi can dung dé chigt kiét nuciferin
tron la Sen) va khao sat quy trinh loai tap. Cao dinh
chuan I Sen co ki€ém soét ham Ierng nuciferin dugc
xac dinh bang phuang phap sac ky long ghep véi dau
do day diod quang (HPLC/PDA). K&t qua: Cac thdng
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s6 chiét thich hgp thu dugc, bao gém: dung méi chiét
la con 70 do, qua ba [an chlet vGi ty 1€ dugc liéu: dung
moi (1:10). Tu‘ 5 kg Ia sen kho dat tiéu chuén DDVN V
thu dugc 80,59 cao dinh chudn 14 Sen chu’a 10%
nuafenn Két luan: Ngh|en citu nay da xay du’ng
thanh cong quy trinh chiét cao dinh chudn cé kiém
soat ham lugng nuciferin tr 14 Sen hong thu hai tai
Dong Thap tor quy mo 5 kg 14 sen kho. Quy trinh de
xuat nay co tiém nang trién khai trén | quy md pilot dé&
phat trién céc dang san pham bao ché co tinh an toan
va hiéu qua han tir nguyén liéu la Sen hong Bong Thap.
7w khoa: Nuciferin, cao dinh chudn, 14 sen.

SUMMARY
DEVELOPMENT OF A STANDARDIZED
EXTRACTION PROCEDURE TO CONTROL
NUCIFERINE CONTENT FROM LEAVES OF
LOTUS (NELUMBO NUCIFERA GAERTN.)
COLLECTED IN DONG THAP PROVINCE
Background: Lotus is one of the few herbs in
which all parts are used and are precious medicinal
herbs with high biological values that can find in all
provinces of the country, and the most famous is in
Dong Thap Muoi, considering the land of Sen. The
pharmacological studies have proved that the
nuciferine component in Lotus leaf extract has many
biological activities in vivo such as insomnia,
antihyperlipidemic, inhibiting the growth of cancer
cells, and antioxidant effects. Currently, there are
many preparations made from the raw materials of
Lotus leaves. However, the control of nuciferine
components related to anti-hyperlipidemia biological
effects in these preparations has not been done,
significantly ~ impacting  product safety and
effectiveness. Objectives: Develop a standardized
extraction procedure to control nuciferine content from
Lotus leaves collected in Dong Thap province.
Materials and methods: Lotus leaf collected in
Dong Thap province met the criteria of testing for
medicinal herbs regarding moisture, quality, and
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