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TOM TAT

Muc tiéu ctia nghién ctru 1a danh gia doc tinh cap va tic dung ha lipid mau ctia cao chiét toan cay dinh
lang. Cao chiét toan ciy dinh ling duoc tiéu chudn héa dua theo hudng din cua Duge Pién Viét Nam
V. Nghién ctru doc tinh cap dwa theo huéng din ciia T chire hop tac va phat trién kinh t& (OECD). Tac
dung ha lipid mau dugc tién hanh véi tac nhan la tyloxapol (Triton WR 1339) va cao chiét toan cdy dinh
lang dugc thi nghiem v6i lidu 100 mg/kg va 200 mg/kg trong lugng chudt. Panh gia tac dung ha lipid
thong qua céac chi s6 cholesterol ty trong thip (LDL), cholesterol ty trong cao (HDL) triglycrerid (TG)
va cholesterol toan phan (TC). Két qua thir nghiém doc tinh cap cho thiy cao chiét toan cay dinh ling an
toan trén dong vat, heu gdy chét 50% dong vat thir nghiém LD, > 5000 mg/kg. Két qua thir nghiém tac
dung trén cac thong so lipid mau ¢ lidu 100 mg/kg va 200 mg/kg, cao chiét toan cay dinh ling lam giam
LDL, TG va TC so v6i nhém bénh ly (p <0,05). Két qua thyc nghlern trong nghién ctru “nay cho thay cao
chiét toan cay dinh ling c6 doc tinh thap va cé thé duogc sir dung hd tro diéu tri bénh rdi loan lipid mau.

Tir khéa: acid oleanolic, dinh ling, doc tinh cdp, giam lipid mdu.

1. MO PAU

Pinh lang (Polyscias fruticosa (L.) Harms) la
mdt trong nhitng dugc li€u dugc st dung nhiéu trong
y hoc ¢6 truyén tai cac nude chau A (Viét Nam, An
Do, Trung Qudc...). Khong chi dugc sir dung nhu
13 vi thubc cd truyén, dinh lang con dugc str dung
nhur 1a thue pham trong bira an hang ngay. Trong cac
bd phan cua dinh ling, ré 1a bo phan dugc sir dung
nhiéu nhét vé6i cac tic dung nhu ting cuong sinh lyc,
tang tudn hoan mau ndo, bao vé gan (DS Huy Bich,
2004 tr 793-796) va it str dung cac bd phan nhu 14
va than. Tuy nhién, béng y hoc hién dai, 14 dinh lang
da dugc ching minh voi nhiéu tac dung nhu: giam
cholesterol, khang viém, ha s6t, hd tro didu tri hen
(Nguyén Tran Chau, DS Mai Anh, 2010; Asumeng
Koffuor et al., 2014). Hon nita hoat chét sinh hoc
chat chi du trong dinh lang 13 acid oleanolic trong
ré, than va 14 dinh lang lan luot 14 0,1% - 0,06% -
1,8% (Hoang Thi Thu Huyén va cong sy, 2022).
Trong khi d6, khdi lugng ctia than dinh ling so véi
khi lugng ciia toan cay chiém ty 1& 1on chinh vi vy
tan dung dugc ca than va 14 dinh lang s tranh dugc
su lang phi va c6 thé gia ting thu nhap cho ngudi
tréng dugc liéu. Do vay, nghién ctru dugc tién hanh
véi muc ti€u 14 danh gia tinh an toan va tac dung ha
lipid ctia cao chiét toan cay (r&, than va 14) dinh lang.
2. NOI DUNG VA PHUONG PHAP NGHIEN
CcUU
2.1. Déi twong, héa chit nghién ciru

Duge liéu: Cay dinh lang (tir 5 nim tudi tro 1én)
dugc thu hai tai xa Ea KPam huyén Cu M’gar, tinh
Dk Lik. Sau khi thu hai, r&, than va 14 duoc lam

Khoa Duoc, Dai hoc Y Duoc Buon Ma Thuot;

sach va sdy & 60°C cho t6i khi dat ham am (ty 18 kh6i
luong kho cuia cac bd phan ré : than : 14 twong (mg
la 1:2:1). Xay thanh bdt v6i kich thude nho hon 1
mm, dung trong tii PE va hiit chan khong dé tranh
anh huong cua khong khi va 4m. Sau do tién hanh
chiét cao ré, than (phuong phap ngam kiét, dung moi
ethanol 47%, ty 1¢ dung mbi/duoc lidu 1a 10/1, toc do
rat dich chiét 1a 0,5 ml/phut) va 14 dinh ling (phuong
phép chiét nong & 50°C, dung méi ethanol 70%, ty 18
dung méi/dugc liéu 1a 10/1, thoi gian 120 phut). Phbi
hop céc dich chiét thu dugc, bay hoi dung méi trong
thiét bi c6 quay chan khong (60°C) cho t6i khi thu
duge cao mém duoc lidu. Cao chiét s& dugc danh gia
chi tiéu chat luong trudc khi tién hanh thir nghiém.

Pong vat: Chuot nhét Swiss albino, 6 - 7 tuin
tudi, trong luong 20 + 3 g, khoe manh duoc cung
cap tir Vién Vaccin va Sinh phdm y té Nha Trang,
nuéi 6n dinh trong méi trudng thi nghiém trude 5
ngay trudce khi thir nghiém.

Hod chat: Triton WR1339 (Sigma-Aldrich),
fenofibrat (Lipathy-Abbott), chat chuan acid
oleanolic (Sigma-Aldrich) va cac héa chat/dung
mdi khéac dat tiéu chuén theo duge dién Viét Nam
V.

2.2. Ngi dung nghién curu

Danh gia cac chi tiéu chat lugng cta cao chiét
toan cdy dinh liang trudc khi tién hanh thir nghiém.

Khéo sat doc tinh cdp ctia cao chiét toan cay dinh
lang trén chudt nhat trang theo hudng dén cia OECD.

Khao sat tac dung ha lipid mau cua cao chiét
toan cdy dinh ling trén chudt nhét tring, voi tac
nhan gay tang lipid 1a Triton WR 1339.

Tac gia lién hé: Lé Trung Khoang; DT: 0906866301, Email: trungkhoang@gmail.com.
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2.3. Phwong phdp nghién ciru
2.3.1. Danh gid chi tiéu chdt lwong cia cao chiét
toan cdy dinh lang

Cam quan, do am, dinh tinh, dinh lugng acid
oleanolic, gidi han thudc bao vé thuc vat va gioi
han vé vi sinh vat duya theo chuyén luan cua cao
dinh lang trong DDVN V (Dugc dién Viét Nam V,
2017; Hoang Thi Thu Huyén va cong sy, 2022).
2.3.2. Pdnh gid djc tinh cdp ciia cao chiét toan
cdy dinh lang

Tién hanh theo huéng dan cia OECD 423 (OECD,
2002). Chuot duoc chia thanh 4 nhém, mdi nhém 5
chugt. Nhom 1 (sinh ly) cho uong nudce véi licu la 10
mL/kg, nhém 2, 3, 4 1a cac nhom thir nghiém thude
dugc uong cao chiét voi cac liéu twong tng 1a 1.000,
3.000 va 5.000 mg/kg. sau d6 chudt dugc theo doi tat
ca cac dau hiéu vé ngo doc, tir vong trong 4 gio ngay
sau khi dung thuoc va tiép tuc theo doi thém trong 14
ngay trong diéu kién an udng binh thuong.
2.3.3. Thur nhiém tac dung ha lipid cua cao chiét
toan cdy dinh lang

Chuét duogc chia thanh 5 nhém, méi nhém 8
chudt. Nhom chung sinh ly: uong nudc cat vai licu
0,1 ml/10 g thé trong trong 7 ngay; nhém chirng bénh

Iy ubng nudc cit véi liéu 0,1 ml/10 g thé trong trong
7 ngay; nhom chimg dwong udng fenofibrat véi liéu
50 mg/kg thé trong trong 7 ngay; nhom thir nghiém
ubng cao chiét vai lidu 100 va 200 mg/kg thé trong
trong 7 ngay. Dén ngay thir 8, nhom sinh 1y duoc
tiém phiic mo véi nude mudi sinh 1y 0,9%, cac nhom
con lai dugce tiém phuc mo Triton WR 1339 lidu 400
mg/kg (30 phut sau khi chudt dugc udng nudce cat,
hodc thude d6i chung hodc cao thtr nghiém). Sau
24h va 48h, chudt duoc léy mau dé xét nghiém TC,
TG, LDL va HDL bang may Biochemical analyzer
XL 640 (Erba Lachema S.R.O., cdng hoa Czech)
(Huynh Ngoc Trinh va cong su, 2013).
2.3.4. Phan tich két qua va xir Iy s liéu thong ké

Két qua xur Iy bang Excel, trinh bay dang trung
binh =+ sai s6 chuan cta gi tri trung binh (Mean +
SEM) va phan tich théng ké v6i phan mém SPSS
24,0 bang phép kiém Kruskal-Wallis va Mann-
Whitney. Khac biét ¢ ¥ nghia théng ké khi p < 0,05.
3. KET QUA VA THAO LUAN
3.1. Pdnh gid chi tiéu chit lwong ciia cao chiét
toan cdy dinh lang trucéc khi thir nghiém

Két qua danh gia cac chi tiéu chat luong dugc
trinh bay trong Bang 1.

Bang 1. Cac chi tiéu chét lwong ciia cao chiét toan ciy dinh ling

Chi tiéu

Két qua

Cédm quan (thé chat, mau sdc, mui Vi) Thé chét dac sanh, d@)ng nhét, mau xanh den, mui thom, Vi déng.

Do am 18,33%
Dinh tinh:

Phan ung tao bot

Phan ung Lieberman

Phan irng thudc thir Felling

Scc ky 16p mong <

nolic chuan.

Ham lugng acid oleanolic (HPLC)
Du lugng héa chét bao vé thuc vat ! Pat
Gidi han vi sinh vat ! Pat
Gi61 han kim loai nang

Tao cot bot bén > 10 phut.

Xuat hién vong nhin mau doé ngan cach giira 2 16p.

Xuét hién tua do gach.

Trén sic ky d6 ctiia miu thir ¢ vét trung véi vét cia acid olea-

2,56 +0,02%

Mau ctia dung dich thtr nhat hon mau ctia dung dich dbi chiéu.

Ghi chii:' Tién hanh tai Trung tam Ky thudt Tiéu chudn Po heong Chat lwong 2 (02 Ng6 Quyén, quén

Son Tra, Tp. Pa Néing).

Danh gia cac chi tiéu chat lugng ctia cao chiét
1a can thiét trudc khi tién hanh bat ky thir nghiém
sinh hoc nao. Trong dugc li€u dinh lang cé rit
nhidu cac chat di duoc nghién ciru, nhung phd
bién nhét 13 nhom saponin triterpenoid. C6 khoang
10 chét trong nhom nay da dugce c6 1ap va xac dinh
céu trac hoa hoc (Do VM et al, 2020). Véi ham
lugng cao va da dugc chirng minh vé hoat tinh sinh
hoc, acid oleanolic dd dugc lua chon lam chit chi
ddu dé danh gia duoc liéu dinh ling (Dugc dién

Viét Nam V, 2017). Vi vay, chung t6i lya chon
acid oleanolic dé 1am chét chi dau sinh hoc va
danh gia chét lugng cao chiét thu duoc.

Hon nita, d6i voi duoc liéu duoc tréng theo
khuyén cao “Thyc hanh tot trong va thu hai duoc
lieu” (GACP-WHO) con yéu cau vé gioi han cac
chét bao vé thuc vat. Véi dic diém & Tay Nguyén
néi chung va tinh Pak Lik noi riéng, cdy dinh ling
thuong duoc trdng xen k& véi cic cdy trong khac
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(diéu, tiéu, cao su). Pidu nay dan t6i viéc c6 thé phoi
nhiém véi thude bao vé thuc vat, 1am anh hudng t6i
két qua ctia nhimg thir nghiém sinh hoc nhu doc tinh
cap. Do vy, chi tiéu gi6i han thude bao vé thuc vat
duoc dua vao dé kiém soat chit ché chat lugng cao
chiét. Chi tiéu gio1 han vi sinh vat va thubc bao vé
thuc vat dugc giri mau t6i Trung tim K thuat Tiéu

chuan Po luong Chat lugng 2 dé danh gia. Két qua
thu duogc cho thay, cac chi tiéu cta cao chiét déu dat
theo chuyén luan cao dinh ldng cia DDVN V.
3.2. Thir nghigm déc tinh cip

Két qua thir nghiém ddc tinh cép dugc trinh bay
trong bang 2.

Bing 2. Bang theo doi dc tinh cAp ciia chudt thir nghiém

Chi s6 theo doi Sinh ly Cao 1000 mg/kg Cao 3000 mg/kg Cao 5000 mg/kg
Trong lugng ngay 1 (g) 242403 24,8+ 0,6 23,6+ 04 23,44+0,7
Trong luong ngay 14 (g) 38,4+0,8 37,7+0,7 37,1£0,9 36,9+0,9
Luong thuc an Binh thuong  Binh thuong Binh thuong Giam®
Thay d6i mau da Binh thuong  Binh thuong Binh thuong Binh thuong
Mau mit Binh thuong Binh thuong Binh thuong Binh thuong
Thé trang chung Binh thuong Binh thuong Binh thuong Binh thuong
Co giat Khoéng Khong Khong Khong
Budn ngu Khong Khong Khong Co (3/5)°
An than Khong Khong Khong Co (3/5)°
Tiéu chay Khong Khong Khong Co (1/5)
Hon mé Khong Khong Khong Khong
Sbng/chét Sbng (5/5) Sbng (5/5) Sbng (5/5) Sbng (5/5)

Ghi chu: ™ lu(mg thurc an giam vao ngay 1 (15%) va ngay 2 (9%);, *: Cdc dau hiéu ngé doc bién mat

sau 4 h diung cao;

Tir két qua thir nghiém cho thiy, & mirc lidu
3.000 mg/kg khong ghi nhan bat ky du hiéu ngd
ddc nao. O mirc lidu 5.000 mg/kg, khong co chudt
nao chét trong 14 ngay theo ddi, didu d6 chimng to
cao chiét toan cdy dinh ling an toan & muc lidu
5.000 mg/kg va lieu gay chét 50% dong vat thi
nghiém LD, > 5.000 mg/kg. Do vay, cao chiét
toan cay dinh ldng dugc phan loai muc 5 (hodc
khong can phan loai) theo OECD (OECD, 2002).
Tuy nhién trong 48h dau tir khi uéng cao, nhém
chudt dung lidu 5.000 mg/kg giam luong thirc dn
tiéu thu va trong luong co thé, nhung sau 72h thi
luong thirc an tiéu thu vé mirc binh thuong. Va sau
14 ngay theo doi, khong c6 su khac biét c6 y nghia
thdng ké vé trong luong cua cac nhom chudt khi
két thic thir nghiém. Mic du ¢ liéu 5.000 mg/kg
khong c6 chudt nao chét, tuy nhién van xuit hién
céc dau hiéu vé doc tinh: budn ngu, an than (sau 30
phut udng cao chiét), tidu chay. Tat ca cac dau hiéu
nay hét hoan toan sau 48h ké tir khi udng cao chiét.

Trudce d6 di c6 mot vai nghién ciru vé& doc tinh
cap cua dugc liéu dinh ling. Trong thir nghiém
clia tac gia Bensita, cao chiét tir 14 dinh ling an
toan & muc liéu 2.500 mg/kg trén chudt nhat tring
(Bensita et al, 1999). Nghién ctu khac danh gia
doc tinh ctia cao chiét 14 dinh lang trén chudt lang,
két qua cho thay lidu 2.000 mg/kg khong ¢ truong
hop nio chét, tuy nhién c6 xuét hién mot s6 cac dau

: Tiéu chay hoan toan hét sau 48 h diing cao.

hiéu ngd doc nhu giam di chuyén, giam in uong
(Asumeng et al, 1999). O trong nuac, tac gia Tran
Cong Luan ciing da cong bd tinh an toan cua cao
phdi hop 14 va r& dinh ling, két qua cho thay ¢ mirc
liéu 5.000 mg/kg, khong co biéu hién bat thuong
nao ¢ chudt thur nghiém (Tr?m Cong Luan va cong
su, 2017). Két qua nay ciing twong dong voi thir
nghiém ma chung t6i di tién hanh, tuy nhién ¢
mirc liéu 5.000 mg/kg, chudt trong thir nghiém ma
chung t6i tién hanh c6 mot ) doc tinh mirc d6 nhe
duoc dé cap trong bang 2. Su khac biét co thé do
khéc biét vé dang bao ché, tac gia Tran Cong Luan
thir nghiém voi dang vién nang thanh pham, con
chung t6i str dung dang cao ban thanh pham, do d6
6 su khac biét vé toe do hép thu, anh huong cta ta
duoc. Tuy nhién, khong c6 su khac biét vé ty 18 tur
vong va cac doc tinh nguy hiém khac.

Thir nghiém ha lipid mau ctia cao toan cay dinh lang

Téc dung ctia cao chiét toan cay dinh ling d6i
v6i cac chi s6 lipid mau trén chudt sau 24h va 48h
duoc trinh bay trong Bang 3 va 4.

Két qua cho thdy ngoai trir nhom sinh 1y, cac
nhém chudt khac déu ting chi s6 TC, TG, LDL va
giam HLD sau 24h ké tir khi dung Triton. Trong
d6, nhom bénh 1y co6 sy gia tdng cac chi s6 manh
nhat: néng do ciia TC, TG va LDL ting so véi
nhém sinh 1y lan luot 1a 3,4; 7,2 va 1,8 lan. Nhém
chudt sir dung fenofibrat 50 mg/kg cho tac dung
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bao vé tét khi bi gy tang lipid bang Triton, cac chi
s6 TC, TG va LDL giam so véi nhom bénh 1y 1an
luot 1a 1,96; 2,58 va 1,3 1an (p <0,05). Cac nhém
chudt str dung cao toan cay dinh lang liéu 100 mg/
kg va 200 mg/kg c6 xu hudng gidm so véi nhom

bénh 1y, nhung khéac biét khong co ¥ nghia thong
ké (p > 0,05). Pdi v6i chi s6 HDL, cac nhém sinh
Iy, nhém chimg va nhom ubng cao chiét 200 mg/
kg 1am tang chi s6 HDL so v6i nhém bénh 1y (p <
0,05).

Bang 3. Chi s lipid mau ciia chudt sau 24h sir dung Triton

Nhém TC (mg/dl) TG (mg/dl) LDL(mg/dl) HDL (mg/dl)
Sinh ly 115,843,4 175,0+14,0 79,5+£2,6 60,7+2,2
Bénh Iy 394,14+40,2" 1298,7+201,9" 139,2+9.4" 39,6 +2,5
Chung (fenofibrat 50 mg/kg) 201,4+19,9™ 503,5+76,5™ 105,3+6,3" 53,4+1,9™
Cao dinh lang 100 mg/kg 302,6+27,3" 905,8+113,5" 130,5+9,4" 44,942.3"
Cao dinh lang 200 mg/kg 308,4+37,0" 891,0+£143,0" 121,248,7" 50,242, 87

Ghi chii: TC: cholesterol toan phan; TG: triglycerid: LDL: cholesterol ty trong thdp; HDL: cholesterol ty

trong cao;

Sau 48h sir dung Triton, cac chi s6 TC, TG va
HDL cua nhorn sinh 1y va nhom ching khong co
su khac biét vé thong ké (p > 0,05), ngoai trir chi sb
LDL. O cac nhom sir dung cao toan cdy dinh lang
liéu 100 mg/kg va 200 mg/kg, nong d6 TC, TG va
LDL van cao hon so véi nhém sinh 1y (p < 0,05).

*: p < 0.01 so voi nhom sinh Iy; *: p < 0.05 so voi nhom bénh Iy, °: p < 0.05 so voi nhom ching.

Tuy nhién, cac chi s6 nay déu giam so v6i nhom
bénh Iy (p < 0,05). Khong co su khac biét vé cac chi
s lipid mau gitra hai nhom sir dung cao dinh ling
100 mg/kg va 200 mg/kg. Fenoﬁbrat heu 50 mg/kg
¢6 tac dung giam cac chi s lipid mau t6t hon so voi
nhom sir dung cao toan cay dinh lang (Bang 4).

Bang 4. Chi s6 lipid trong mau chugt sau 48h sir dung Triton

Nhém TC (mg/dl) TG (mg/dl) LDL(mg/dl) HDL (mg/dl)
Sinh Iy 118,4+5,9 171,4+16,7 77,9+4,0 59,3+2.8
Bénh Iy 316,4+35,7°  856,7+116,8°  118,5+8,2" 42,942.8°
Chimg (fenofibrat 50 mg/kg) ~ 138,4+12,1¢  195,7+31,4* 95,344,7" 54,642,9*
Cao dinh lang 100 mg/kg 209,9+18,4%  452.44803% 98 8+3,9% 45,542,0"
Cao dinh lang 200 mg/kg 213,9416,9%  448,9+67,1%  95,8+3,9% 51,142,57

Ghi chii: TC: cholesterol toan phan; TG: triglycerid; LDL: cholesterol ty trong thap; HDL: cholesterol ty
trong cao; *: p < 0.01 so véi nhom sinh ly; *p < 0.05 so vai nhém bénh Iy, °p < 0.05 so vdi nhom doi ching.

Trong nghién ctru cac mo6 hinh thir nghiém tac
dung duoc ly trén dong vat, c6 nhidu mé hinh gay
tang lipid mau ¢ chudt da dugc st dung nhu: nuoi
véi ché d6 an nhiéu cholesterol va/hodc triglycerid,
sir dung cac chat hoat dong bé mat nhu tyloxapol
(Triton WR 1339) va poloxamer 407, hoac st dung
chuét bién doi gen (Madariaga et al, 2015). Trong
cac phuong phap trén, sir dung chit hoat dong bé
mat (Triton WR 1339) 1a phuong phap da duoc
danh gia va ap dung nhiéu trong cac thir nghiém.
Vi lidu 400 mg/kg (i.p) Triton WR 1339 ¢6 thé gay
tang cholesterol va triglycerid méu. Co ché d& xuat
1a do Triton WR 1339 irc ché enzyme lipoprotein
lipase va cam ung enzyme HMG CoA reductase,
dan t6i két qua la ting TC, TG va LDL (Zarzecki
et al, 2014). Trong mot s nghién ciru danh gia mo
hinh gay tang lipid véi Triton WR 1339, két qua thu
duoc la néng d6 TG tang manh hon so véi LDL, vi
vay trong thir nghiém nay fenofibrat dugc lya chon
dé 1am chat dbi ching (Madariaga et al, 2015). Hon
nira, sau khi gay tang lipid voi Triton tir 24 h — 36

h, ndng do TG trong mau chudt ting rit manh va
dat dinh ndng do, dan t6i (dap ung vdi cao toan cay
dinh lang kém. Sau d6 nong do TG giam dan, day
c6 thé 1a nguyén nhén giai thich tai sao ¢ thoi diém
24 h, cac chi s0 lipid mau ctia nhom chugt dung cao
chiét c6 xu hudng gidm so véi nhém bénh 1y nhung
khong c6 y nghia thong ké (p > 0,05) nhung sau 48
h thi c6 khac biét (p < 0,05).
4. KET LUAN

Nghién ctru da danh gia dugc tinh an toan ctia cao
toan cdy dinh lang trong thir nghiém dgc tinh cép,
v6i liéu 5000 mg/kg khong gay chét va khong ghi
nhén bat ky doc tinh nguy hiém trén chudt. Va ¢ liéu
100 mg/kg va 200 mg/kg, cao toan cdy dinh lang co
tac dung lam giam lipid mau & chudt trong mé hinh
gay tang lipid boi Triton WR 1339. Vi nhimg két
qua thir nghiém thu dugc cho thay cao chiét toan cay
dinh lang c6 thé duoc sir dung hd tro diéu tri bénh rdi
loan lipid mau. Tuy nhién, can ¢ nhing nghién ctru
danh gia doc tinh ban truong dién dé cung cp thém
tinh an toan cia cao toan cdy dinh lang.
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EVALUATION OF HYPOLIPIDEMIA EFFECT OF WHOLE PLANT EXTRACT OF
Polyscias fruticosa (L.) Harms
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SUMMARY

The aim of the study is to evaluate the acute oral toxicity and hypolipidemia effects of the whole plant
extract of polyscias fruticosa (WPEP). The WPEP was standardized based on Vietnam pharmacopeia
Sth. The acute toxicity study was based on the guidelines of the Organization for Economic Co-operation
and Development (OECD). The model of hyperlipidemia in mice was induced by tyloxapol (Triton WR
1339), and the WPEP was tested at a dose of 100 - 200 mg/kg. The hypolipidemic effect of WPEP was
evaluated by the level of low-density lipoprotein (LDL), high-density lipoprotein (HDL), triglyceride
(TG), and total cholesterol (TC) in plasma. WPEP is safe with LD50 > 5000 mg/kg for acute oral
toxicity. At the dose of 100 - 200 mg/kg, WPEP significantly reduces levels of TC (TG), and LDL in
serum compared with the pathological group (p<0.05). These results suggest WPEP is safe and has a
supportive potential for treating hyperlipidemia.
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