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Auxiliary Hypolipidemic Effect of Combination of Polygonatum cyrtonema and Hawk Tea

TANG Ziwei, LIU Ying, TAO Peng, CHEN Linlin, YANG Liantang, PENG Teng”, LONG Fei
(School of Pharmacy, State Key Laboratory of Southwestern Chinese Medicine Resources , Key Laboratory of
Standardization of Chinese Herbal Medicine, Ministry of Education, Chengdu University of Traditional Chinese
Medicine, Chengdu 611137, Sichuan, China)
Abstract: To explore the auxiliary hypolipidemic effect of Polygonatum cyrtonema , Hawk tea and their combi-
nation on hyperlipidemia mice. According to their body weight, mice were randomly divided into blank control
group (NC) . model group (MC) . positive control group (PC) ,low (HLD) , medium (HLZ) and high dose
group (HLG) of P. eyrtonema-Hawk tea;low (HD) , medium (HZ) and high dose group (HG) of P. cyrton-
ema;low (LD),medium (1.Z) and high dose group (LG) of Hawk tea. The mice in the NC group were given
basic feed, while those in other groups were given high-fat feed and given the corresponding drug solution by
gavage at the same time. After continuous administration for eight weeks, serum and liver were collected to de-
termine total cholesterol, triglyceride, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol ,
aspartate aminotransferase, alanine aminotransferase, superoxide dismutase, malondialdehyde, and glutathione
peroxidase in each group of mice. The results showed that compared with the model group, P. ¢yrtonema and
Hawk tea both had an auxiliary hypolipidemic effect and a certain protective effect on the liver, and the effect
was better after they were combined.
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BN N A A BHE W E R (Polygonatum kingia-
num Coll.et Hemsl.) \ﬁf*%(Polygonatum sibiricum Red.)
DEYIA: ¢ (Polygonatum cyrtonema Hua) ¥ TR 2%,
B PARZ A B RIIRZ5H 2 — , BAHMFRP] i
T A 2R R DA, A B g R O RS B RS
BU b JE 100 oA I A8 A ol RS 3 i A g 02 R
BRI ISR, B R IR R AR 2 T B YY)
FE5 4 (Litsea coreana Levl.var.lanuginosa) e
A PN A T RS, TR D 1 R B S B I
BATE, EOAFENEIZE 2W 2 aEmR
Sy il P B RV R —Fh s . BB AME
BREE,MNHAREERS, (RN E )T IC A
“URNZ ARIR VWi T = R R AT, BRitkZ Ah, )

S AR A 22230 [ U I AR TR, R TN R AL
L2 BIR R B SRR IR R, KT, Z24F LI
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— JBCAR) S JEE AR IR B OIS TR (L o ARG 2]
TR o AFETERA B IESGE— W7 R B,
AT LAIRIN AT B 7 2 JE 2% s it A S5O, 3 B0k
52 R A TR B R IR VRIS, PO AR
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To R R 5 AR ( specific pathogen free, SPF) MM R
/N SR 3 4 (20+2) g, 96 HL, VFATIES : SCXK (51%)
2019-0010] . K& filt 17} | =i I 17 8} (58.6% K& filt 1) )+
15% ¥ i +20% REME-5% I 8 1 +1.2% JHIE BE+0.2%
NEERER ) < 50 DUAR (b)) A HAR G PR H

T BEORT CAE A B R UE T 01K N, 2k rh B2 24
RAFLA e B S E N Z AL ) - R BE 245 K
SFHOR ST B A R 5 22 T8 2« DU A s N T R AT
B b iT (20 mg/ R ) - IR EEFF 25 A BRA 7] 5 R
H S 27 4k 22 80 7% W (carboxymethylcellulose sodium,
CMC-Na) : G A P A AT B2 ) 5 i i e IEL ] e
(total cholesterol, TC) . H 1M = i (wriglyceride, TG) | /5

2 P B8 26 1 H [5] 85 (high-density lipoprotein cholesterol,
HDL-C) %% B g 2 /1 H [ B (low-density lipoprotein
cholesterol, LDL-C) . ﬁﬁiﬁﬁ@@(aspartate aminotrans-
ferase, AST) . & TN % & i (alanine aminotransferase,
ALT) W5 1250 & - TR Big A= ) B 97 v 7 e A BR A
A s ¥ E ALY AL I (superoxide dismutase,SOD) (TN .
% (malondialdehyde , MDA ) f&ﬂﬁﬁ‘ﬁi@iﬁfﬂt%(glu-
tathione peroxidase, GSH-Px) Ml 7 2 1] £ : 2 U S I
FEAE YR R A AT FRA 7]
1.2 U5

SIHTRF (BSA124S-CW) - FE 2 FI T RL# AL (L
HOA R E s 284 A 3 VA .0 HL(TDZ5-WS) < i
B HLA RS A 5 3 g iR & i (MX-S) B H K
(SLK-03000-S) . 3 2 i B folc i 25 .00 /L (D3024) L 5 20
55 338 R SO L (D3024R) : 22 8 SCILOGEX 23 #] 5 1t
R 5 8 2l K2 (UPR-T1-10T) : DU A 388 26 B4 A7
PR W) 5 B U E LR 7 4 (THZ-82A) « % 24 B AR
i A R A 5 AR 2 S (KZ-11L-F) - 5
WFRAE IR AE DR A FRA A 5 4 A 3l A1k 23 A
(BS360S) : YRI5 Ki 4= 9 B= 7 WL+ I 4 A FR 2 ) 5 Tl
PR AL (Epoch) : & P AR AT FR A ]
1.3 J5ik
131 253t 4

1)l 5K - 2 18 SCHR[26] 19 J7 i il 2% U 2% Y By
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2) MY A L —E TR BORS FLE JE 2%, 23
10 f5 A /K BT 3 W, BRIK 1 h, 8k W46 75 31 205 1
ZTEZRPEOR o BN IO 18 2% i S O, 4% HORS Al
ZIEAS 53R )RE S, A F R A fiA

3)EARABTT VW - S et T R WF UK R, HER AR X
20 mg, INA 0.5% CMC-Na ¥, B il B BE A 1 mg/mL
ISR
132 s Kn?y

TE 22~25 CHYFREE P 6 96 UM, B 8 Hoy—
A ST R M S ARDRL L gk, 3 M A
TREE— 8] o 526 I 42 K 5 BE BIL 23 Ry =5 1R B2
(NC) BERIZL (MC) BHM:XT BRZL (PC) BORE 2 JE A5 1K
(HLD) \H (HLZ) . /& (HLG) & 41 . BRI (HD)
(HZ) & (HG) ) & 2H . & & 25K (LD) .t (LZ) . &
(LG4, B 8 H o 25 FX B 4 ) MR BBl A e}
Hapsd¥sm vaame, Sisike—fE, 47,
e 3 SRR, 3 R AR S 25 9.18.36 1 4G
2, BNk 2 JE A b R A, BORSAIR b s R B 2
R EZAR Rl 2 430 193,386,772 melkg,
WA /N B B £, 5 RAH A B (] 42 10 mIL/kg P AR FHE
B 1K, 28 O IR RIS A 410 1 S5 FR 0.5% CMC-
Na J V5 BH XS BEZH SR FH [R)RE 4 05 2 18 S IR PR £
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MV T VAW (10 mg/kg) , $3594% 8 J& . 45 8 A4S , FR I
SEESAEH TR 225 T .
1.3.3  /INER— 01 150 B A o A8 Ak )

S R, B HOULE A /D R IR VK
K AGSIMEAE ., BEFRE K, ICRIFWE, HR
PR BT R AR 2 i, — EL RIS IR ol R 1k
1.3.4  F5HRIME

05 8 S A /NI TE 12 h IWAS AL
7K, 4k IR K I 22 88 0 45, 250 (3 000 r/min, 4 °C) ,
A3 BT, O AR i R0 B AR I L R U . T
TC . TG .HDL-C .LDL-C (& &, DL J& AST Fil ALT (il
T BTG, 5 45 2/ B, TG B4 2 /N R Y
JHF W 5 R o, F B4R AR L B T AR R A T
-80 CAIRIR VK AE 5 FH o M B, B — 8 S 4 20
9 15 ) KA b B | AR 5 B BB 3 000~4 000 1/min
0 10 min, B 6 8 10% B ST, e JiF
ZH 40 SOD Fl GSH-Px {14 S MDA & i JH IS5 %k
HHEAKXWT,

[=M/M, % 100

Ao T HFIEFS L, % s My /N BRI BT, g5 M,
h e S — IR FRAS )/ INERIAR T 2 g
L4 HlEhbp

B A1 SPSS BAFHEF TG 2R Ab 38, Z2 20 [) i FH H
[K 2 7 937 (analysis of variance , ANOVA) #Ef7 5T L,
FH e/ i 25 22 795 (least significant difference, LSD)
Xof T 2L (] S S B A T 0T LU, S5 SR TP Y e i 22k
7R, P<0.05 FoR A M 22 5, P<0.01 RO A R i
Pt o

2 GRESH
2.1 /N BB b
SEIRIAE], 25 O BRAL/N BB B 0K CHEIM S 4

TARTL R4, B AT G s BRI/ N RO 1 Jo] ) 1 4

FRRL, R LI S 55 e, B SE gt AT, B i & o, Ot

PEREE % s HARALA D7 PR DL R AF , B AL

2.2 BN AN /N AR TR TS i 5
RN 2 T RN e R LA /I B AR o e B P i K

MR 1 PR
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Table 1 Effect of Polygonatum cyrtonema-Hawk tea on the weight and the liver index of hyperlipidemia mice

21 5 — PR /g
514 55 2 4 55 3 5 4 4 55 )
NC 32.18+2.10 36.95+3.14 39.02+3.16 41.13+£3.23™ 43.68+2.97"
MC 32.13+£2.69 38.87+2.91 42.66+2.89 47.75+2.09% 51.28+2.08%
PC 32.07+2.52 38.32+3.37 41.23£2.77 44.76+2.53"# 46.63£2.41"%
HLD 32.22+2.10 38.20+2.55 41.89+2.41 46.55+2.04% 49.64+1.89%
HLZ 32.15+2.46 38.77+2.36 42.33+2.41 46.37+2.20" 48.95+2.027##
HLG 32.03+2.47 38.53+1.89 41.63+1.82 45.00+1.65"# 47.14+1.46%+#
HD 32.34+2.76 38.52+2.17 42.56+2.09 47.43+2.08% 51.04+2.05%
HZ 31.89+1.86 38.60+1.91 42.52+1.75 47.19+1.52% 49.98+1.54%
HG 31.87+2.54 38.43+1.60 42.33+1.70 46.71+1.81% 49.24+1.83%
LD 32.07+2.36 38.52+1.51 42.34+1.46 47.06+1.44% 50.68+1.38#
LZ 32.18+2.46 38.42+1.86 42.54+1.82 46.98+1.50% 49.75+1.50%
LG 31.85+2.40 38.27+1.90 42.47+1.89 46.66+1.63% 49.31+1.59%
R Fiit/g e
2H 5 P 57 8 JHHEHE %/ %
NC 45.77+2.89™ 46.68+2.64™ 47.21+2.62™ 3.46+0.21""
MC 52.89+2.26% 54.70+2.46% 55.62+2.48" 3.99+0.23%
PC 48.22+2.61"* 49.69+2.63"* 50.44+2.83"## 3.73+0.26
HLD 51.60+1.81% 52.22+1.94## 52.80+1.96"# 3.86+0.20%
HLZ 50.56+2.037## 51.07+2.02"# 51.52+1.99"# 3.71+0.24
HLG 48.70+1.38"* 49.14+1.33"* 49.58+1.36™* 3.67+0.23"
HD 52.85+2.04% 53.57+2.02% 54.24+2.02% 3.97+0.22%
HZ 51.79+1.57# 52.38+1.62"# 52.99+1.62"# 3.87+0.34%
HG 50.95+1.74# 51.43+1.76"#* 51.92+1.7"## 3.82+0.34%
LD 52.01+1.35% 52.68+1.36" 53.34+1.4% 3.94+0.32%
LZ 51.58+1.53# 52.18+1.54"## 52.67+1.63"# 3.88+0.23%
LG 51.08+1.46% 51.56+1.42"#* 52.01£1.45"#% 3.82+0.19%

TE - SRR L, RN 225 35, P<0.05, R 227 B35, P<0.015 525 X IR L #4225+ 35, P<0.05, ##8R 22 5 3%, P<0.01.
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FIXTHRZ (P<0.01) , HH B 24 SHIRA i, JIFIIEFE X
P P IR AT, G v RS 22 T 2% 5 79 o 2L 2
K (P<0.05) o BLAb, 25500 i 41 0 T Ak 4 455 75 o 42 R
AHIC, RIE 2570 5 g, IR B0ERAIR . SR B Al
JE 25 5T BB AR AR o5 R IR /N BRI A I

PRV /N RAESE 4 JE S RO i B 3 s T H
X HRZH (P<0.01) ; BOKS 2 J8 2% 15 b IR 41 43 e
5 4.5.7 JUG R BT E AR A RIZ (P<0.05) 5 BORG
o R R R A S B TS R R 2 AR T R AE 7
Ji B E AR TR (P<0.05) , $50RS A6 77 5 712 1 251K
I e ] 7E TR IR 4 R R 41 X 0 W R 22 R (P>
0.05). Z5H N, B2E)a— 8 (5 8 i) dks 2 &4
e R 2 A AR T R s P BB 4 25 RN IR TR
PEXT R, 2 B Lm0/ B S IR KB S B iR
I,

2.3 TORE B /N BRI IR ZK S B R 5% Bl TS 2 1Y
41|

X 7N B I A B R S il M AT RN, TC TG |
HDL-C .LDL-C . AST & ALT RIS 5036 2 5% 3.

F2 EBEEZRIEREMLE/NRMDEXFHRNE
Table 2 Effect of Polygonatum cyrtonema-Hawk tea on the blood

lipid level in hyperlipidemia mice

H5 TC/(mmol/L) TG/(mmol/L) LDL-C/(mmol/L) HDL-C/( mmol/L)

NC  2.54+0.46™ 0.71x0.17" 0.24+0.06™ 2.74+0.36™
MC  3.82+0.61%  1.56+0.70* 0.52+0.15% 1.75+0.21#
PC  2.79+0.47" 0.88+0.39™ 0.34+0.13™ 2.56+0.38™
HLD 3.83+0.30%  1.10+0.35" 0.51+0.14% 1.99+0.18%
HLZ 3.33+0.42"* 0.96+0.26™ 0.40+0.04* 2.31+0.33"
HLG 3.08+0.31"% 0.87+0.45™ 0.33+0.03™ 2.57+0.39™
HD  3.94+0.24%  1.24+0.34* 0.57+0.14% 1.81+0.29%
HZ 3.61+0.42%  1.18+0.31% 0.48+0.10% 1.94+0.16"
HG 3.34x+0.35"%  1.05+0.36" 0.39+0.10* 2.16+0.29"#
LD 3.90+0.27%  1.20+0.31* 0.55+0.09% 1.79+0.21#
LZ 3.53+0.42%  1.15+0.33" 0.45+0.15% 1.93+0.20%
LG 3.29+0.38%#  1.04+0.25" 0.37+0.08* 2.12+0.18"##*

W BRI A L, R 22 57 L, P<0.0S, 3R 28 S i 3, P<
0.01; 525 AT IRALAH L, #3808 22 57 .35, P<0.0S, #3588 22 Sl (.
% p<0.01,

F 2 H AT LIE Y, 5728 (0 BRZEAH L, AR A /)N
ST TC.TG.LDL-C #% % % T+ (P<0.01) , HDL-C
etk 35 A (P<0.01) , T3 B AR 7R 21 /)N BRUA Ifi A1 G i 5
WA N, SRR A LA, A I ORI
e M i 2 B A AL 3 TC TG \LDL-C 7K ¥ HBE T+ 5
HDL-C 7K (P<0.01) ; H.Fifi 5 #50KG & 0 2555 R ,

®3 EREEIRMBEMLENREXEEENM
Table 3 Effect of Polygonatum cyrtonema-Hawk tea on related

enzyme activities in hyperlipidemia mice

2051 AST/(U/L) ALT/(U/L)
NC 89.00+10.67° 24.65+3.50™
MC 111.63%15.90 33.83+5.01%
PC 84.77+22.40° 25.47+5.84™

HLD 108.63+15.71* 28.27+5.91

HLZ 83.95+7.94" 25.68+2.72"

HLG 85.40+12.13" 26.73+4.32"
HD 110.25+15.07 34.63+5.35"
HZ 100.80+18.21 31.12+4.90%
HG 93.58+17.45" 29.88+4.56
LD 109.52+15.75% 32.3346.61*
LZ 101.82+12.46 29.03+4.78
LG 93.30+7.20" 26.87+6.41"

e SEAM L, *FoR 255 B3, P<0.05, #+Fm 22 7 3, P<
0.01; 525 AXTHRZAA LL #8822 57 .3, P<0.0S, ##:37R 25 S i
% p<0.01,

R R AR 55 | S B — 2 BRI AR | B RS &
ZEF BB, TC . TG \LDL-C 13 & #I% , HDL-C 194
JEE R R o T T ORG24 A% T A A
T AR AR R B AR — i IR A S [ S AR A
AHEG , AN AT K w8 70 e 4 R 25 i R e 2 LA (3
1255 (P<0.05) . LA LLE L fEARR 2l , 3
i T8 A AR A, 3¢ B ORGSR 2 T8 25 A — 2 1 77
R AT /N BRI AR B 2 4 Bh R I s YRR, L
P A ARG F s b Al

FH2e 3 AL, BIRYZ /N BRIV Y AST A1 ALT B93%
PES 28 O IR LU, 25 S A G T2 L (P<0.05) , 3%
HASERYZE /N BROBF 0 o SRR A LA, HE0OH v ) 4
T J 5% i ¥ i 4 n] 3 A AST 93 14 (P<0.05)
LGS R AL T B REAIL ALT B35 1 (P<0.05) , ¥
1 71) i 2 A X 3o T T LA — o R ) BRI
FH s B E A R 4L AST K ALT A T6 34
L EAR TR (P<0.05 BY P<0.01) , i34l S
MR AR L TE B E P2 5. TERIFIE AL XT LT, 5
KB JE SO B DL RS SR, RS A 4
Y] 5 B % figt v M AR /N BUTF DR 463403 , R 2 e (.
il AR A
2.4 TEE A /N BUFFIE Bt Ak K SF (GSH-Px
MDA .SOD) iy 52

BORG  JE ZR0 E IR ILAE /S BUTF BT R Ak KT 1 5%
M ANZE 4 s,
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Table 4 Effect of Polygonatum cyrtonema-Hawk tea on the liver

antioxidant level in hyperlipidemia mice

0 GSH-Px 1% 1/(U/mg) MDA & H2/(pumol/g) SOD i/ (U/mg)

NC 2 083.64+349.79" 0.90+0.30™ 779.99+136.43"
MC 1 510.84+504.73% 1.74£0.30% 603.17+54.62"
PC 2104.00+429.21" 1.02+0.18™ 714.52+44.42™
HLD 1 678.74+203.42 1.63+0.31% 611.69+35.34%
HLZ 1976.04+473.25 1.35+0.26™ 660.05+£67.12%
HLG 2 144.22+317.69™ 1.13+£0.34™ 691.18+81.85™
HD 1 540.20+292.02% 1.74£0.23% 603.69+47.97#
HZ 1 715.04+486.00 1.54+0.34% 640.66+63.86"
HG 1 948.34+474.66 1.29+0.36™ 670.53+57.33%
LD 1 587.54+376.56* 1.66+0.33# 599.77+38.38%
Lz 1 871.62+551.90 1.39+0.32# 649.28+47.43%
LG 2016.38+196.74 1.25+0.37" 677.95+65.04*

o SERIE M L, # RN 225 W, P<0.05, #+ 38R 22 Sl i 3, P<
0.01; 5725 FIX BREALAH L, #3878 22 57 35, P<0.05, #8878 25 S i ik
#,P<0.01,

% 4 AT, 525 PO IR GLAR L, AR 7R 2 /) BRURF
MDA & & i THE (P<0.01), GSH-Px 1 SOD HY7%
P I8 2 PR AR (P<0.05) , 28 B APk B s g 1wk /N B
JFEA 3%, HYTRAbRE ) T RE . SHRIRIAIAR L, BORS
ZIEZSTh R MDA & W 3 T (P<0.05)
HORS  JE 2% i ) 2 9 GSH-Px . SOD 1 1 . % T
(P<0.05) ; EORE A 4 B T A5 41 Y MDA %
i i 35 PRI (P<0.05) , 2 8 2% 5 7 i 4 9 GSH-Px 31
PE R ETHE (P<0.05) . FRALL E&AFEHE—ERE
R Bl /N BURF IR &2 P AL e, BRI AR E
B 2 A BCR T, AR .

3 WieEHR

WFFEAE R I A e i e s 2> fdi /N Bt g
IR, RN BRI A — 7 R0 , BT A
AE T AR, (E#7 45 7 25 500 A0 BOKG 8 B2, (i G 1f,
JR7KVla T IE W G TP S 3, 1 52— m bt AR A
o IXULHTEORT 2 HAT R B AR VR R, JF
HRREE 2 — % A LR BT A P (EAR 4l 45 77) 4 2 45
IR, RS 2 A A TR BT 4T, B & K
RACTHAAEH]

WFIE K RS 22 MR ) W 2 B ST 2 b o Ak )
i 1A 158 B ) BAE 2Z IR o (peroxisome proliferator - acti-
vated receptor-alpha, PPAR-a) i S £k W AR 1 5 400 15
155Z1K B(peroxisome proliferator-activated receptor-beta,

PPAR-B) Bl A (messenger ribonucleic acid,

T 1 G S AR B(peroxisome proliferator-activated recep-
tor-gamma, PPAR-vy) . [H EE A T o4 A B 1 1e(sterol
regulatory element binding protein-1c, SREBP-1¢) . H 4
% 6(interleukin-6,11-6) M IRFIE I F o (tumor necro-
sing factor-alpha, TNF-oa) mRNA 21k, BEAG &P
JHFRE B ) 484k , 45 IR 28 AR AR O Ak R b 28 1 BT iy 36
ik, DTS B B it s AR 1 B 91275 28 T8 25 K Sy nl il
LS HE R/ B A BRI R AR L AMPK/ACC 551l
S5 RN 17 T TR R 45 4 ke AR/ BRUAAR S5 et K P TR D7 L ek
2 1M S A, DR D R, 22 18 2% A B AT
AP TLR4 A5 00 20 M55 e S 9 ke 038 K B
ARG VERR DT AT R 28

T BRI MR s Al s R ILE A9 S B, T Eh
TGk RN g 25 L 5 RS R, U2 1 i I )
o R0 BORS BAT ANV IR AR TR, 2 I S A
FEPRV-Wi R 30 ORI A AR T, A B,
WIE A H , T B T8 2458, WU VA | B 21 4
WIRE AR IVE T o B2 v, O ATURb 45 24 i B0KG | /B
B T 20 2% B v, T BRSPS (R, AR S T, e
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