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Abstract: Objective To investigate the active components for relieving the toxicity of heavy metal Pb from Tufuling (Smilacis
Glabrae Rhizoma). Methods The research order from identifying total extract, effective extraction parts to effective parts and
effective components was used. The acute and chronic toxicity induced by Pb mice models were established. The detoxification effects
were evaluated by Pb content, biochemical indexes and morphological detection. According to the literature and previous chemical
research, HPLC was used to analyze the principal components of the active parts. Results The results of acute toxicity test showed
that compared with model group, Pb contents in blood, liver and kidney of mice in total extract from Smilacis Glabrae Rhizoma group

and ethyl acetate fraction group were significantly lower than that of model group (P < 0.05); The content of malondialdehyde (MDA)
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in serum was decreased (P < 0.05), glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) activities were increased (P <
0.05); Liver and kidney damages were ameliorated. The results of slow toxicity test showed that compared with model group, Pb
contents in blood, liver and kidney of mice in total flavonoids of Smilacis Glabrae Rhizoma group were significantly reduced with
dose-dependent manner (P < 0.05); Alanine aminotransferase (ALT), aspartate aminotransferase (AST) activities and creatinine (Cr),
blood urea nitrogen (BUN) levels in serum were reduced (P < 0.05), and high-dose total flavonoids of Smilacis Glabrae Rhizoma group
was most significant; Liver and kidney damages in mice were relieved, and tissue structure of high-dose total flavonoids of Smilacis
Glabrae Rhizoma group showed almost like normal. The main components of total flavonoids were neoastilbin, astilbin, taxifolin,
neolsoastilbin, isoastilbin and engelitin, which account for 58.89% of total flavonoids. Conclusion Ethyl acetate extraction parts
from Smilacis Glabrae Rhizoma shows significant detoxification effect on Pb-induced toxicity in mice, and ethyl acetate extraction
part was better than total extract in general, suggesting that ethyl acetate extraction part is the effective extraction part of Smilacis
Glabrae Rhizoma to detoxify Pb; Total flavonoids of Smilacis Glabrae Rhizoma shows good lead excretion effect, and shows protective
effect on liver and kidney damage induced by Pb with dose-dependent relationship. Besides, total flavonoids of Smilacis Glabrae
Rhizoma are mainly composed of six flavonoids including neoastilbin, astilbin, taxifolin, neoisoastilbin, isoastilbin and engelitin, which
suggests that these compounds may be the active components of Smilacis Glabrae Rhizoma in relieving Pb toxicity.
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AST) RA& (5 20200916). ALEF (creatinine,
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N, AR BRI, T 60% R I 7K VA VI AR I VA 7
el 3 AMFEARAR, USCEEVRIIR, K 1 23 e it v e
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RV, AT R A28 3. 64 9 g/kg.
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35~45min, 30%~100%A; 45~55min, 100%A;
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AR /INIE S, IR AE Hh S k] BB 2 J0CRIR,
Tt o . RN R NE SR o e E,

*1 IRTER MU 2MHAPENORMLE. T SALBLIENEM (X+s,n=6)
Table 1 Effect of ethyl acetate part of Smilacis Glabrae Rhizoma on Pb contents in blood, liver and kidney tissues of mice with

acute lead poisoning (X £ s, n=06)

25 I/ (gkg™) M4/ (ug- L) REREAR /(ug g ™) B IEEY (ug g™
A — 49.48+1.59 0.084+0.02 0.1740.06
et — 429.03 +58.02* 14.43+2.14* 30.6042.49*
TIRE B 6 145.48+34.32° 7.22+0.46" 21.03+0.19°
TIRERE R L. 6 103.72+23.64" 3.43+0.51°% 12.43+0.61°%

HanM i *P<0.05; SERMALE: “P<0.05; 5HFEEIRYALR. P<0.05, £2 [
*P < 0.05 vs blank group; “P < 0.05 vs model group; #P < 0.05 vs total extract from Smilacis Glabrae Rhizoma group, same as Table 2
£2 LTHEEERRZEESMIM MR H RIS MDA KFE K SOD. GSH-PxEMMEIM (X+s,n=6)
Table 2 Effect of ethyl acetate part of Smilacis Glabrae Rhizoma on MDA level and SOD, GSH-Px activities in serum of mice

with acute lead poisoning (X £s,n =06)

A5 HlE/ (g kg™ SOD/(U-mL™) MDA/(nmol-mL™") GSH-Px/(U-mL™)
=H — 191.08+2.63 1.234+0.16 296.61+14.83
Y] — 152.99+1.79* 3.81+0.31" 87.36+9.28*
TIRE LR 6 168.29+8.43" 2.98+0.12° 154.16+21.80"
TAREBEIR 2.1 6 185.274+1.28# 1.85+0.12°# 238.34437.94"#
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Fig. 1 Effect of ethyl acetate part of Smilacis Glabrae Rhizoma on liver pathological changes of mice with acute lead poisoning

(HE, x 200)
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WA R K DU T 2%
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e
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Fig. 2 Effect of ethyl acetate part of Smilacis Glabrae Rhizoma on kidney pathological changes of mice with acute lead
poisoning (HE, x 200)
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Fig. 3 Effect of total flavonoids from Smilacis Glabrae
Rhizoma on body weight of mice with chronic lead

poisoning



FED 2022F 18 $53% B 1 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 1 + 123

3.2.3 SR UAEMEE R RN R MR A . B
SURET RIS W3R 3 FoR, DRI AL E,
R H /N BRLVRER & BT 200 pg/L, N IEAR K,
I, RS2 AdMt, BERANRF. B ESE
BERE (P<0.05). SHERHAML, HRELAE
Ff%. . mrlEL/NRIL. B B8-S EE %

ik (P<<0.05), HEFIEMKIE. 45RKW, 1R
By GIRTE 4 o ( L  t  SE=e  o1| RN SN = 5
S, H AR R R R AR EA

324 HEAAinsT R MR RN RS IS A
IRFEIAKCT Wk 4 Pox, 53 A4UHE, B

ZH/NRRIMTE ALT. AST 3G R ZE 5 (P<0.05);

®3 IHRFLEREEMHHDEORME. AT BARESENEE (X+£s5,n=06)

Table 3 Effect of total flavonoids from Smilacis Glabrae Rhizoma on Pb contents in blood, liver and kidney tissues of mice with

chronic lead poisoning (X £ s, n=06)

215 /(g kg™ M4/ (ng- L) FEEEY (ug-g ™) B IEE/ (ug- g™
l=| — 13.014+3.45 0.0440.01 0.1240.22
TR — 265.78 +36.44* 0.28+0.07" 1.14+0.05"
T REE BT 3 187.26+£23.84"* 0.1840.05" 0.8340.18"

6 138.94+9.40"# 0.1640.05" 0.76+0.16"
9 112.73+9.61° 0.1140.01° 0.73+0.23°

55 a4t TP<0.05; SHEAALK: “P<0.05; 5HRERER (9 gke ) 4l P<0.05, K4 F
*P < 0.05 vs blank group; “P < 0.05 vs model group; #P < 0.05 vs total flavonoids from Smilacis Glabrae Rhizoma (9 g-kg™") group, same as Table 4
x4 THEFLHHREIEMHBPHNRME ALT. AST 5EMH K Cr. BUN KERIEM (X+s,n=16)
Table 4 Effect of total flavonoids from Smilacis Glabrae Rhizoma on ALT, AST activities and Cr, BUN levels in serum of mice

with chronic lead poisoning (Xt s,n=26)

2H51) FlE (g kg™ ALT/(U-L™") AST/(U-L™Y Cr/(umol-L ™) BUN/(mmol-L™")
=H — 24.6242.79 39.74+1.17 11.38+1.45 5.9440.89
i) — 4420+3.30" 58.63+2.38" 19.35+1.10" 11.324+0.95*
TR B TR 3 34.194+11.23% 49.7541.39"# 16.0541.63% 10.060.39#
6 25.87+0.20° 4523+1.81%% 12.54+1.40° 9.68+0.49°%
9 21.53+3.81° 40.23+1.63° 11.564+0.57° 7.21+0.63°

S, Feh2540/NRUiE ALT. AST 3514
WA AR EH K (P<0.05); 5HR% S E5EHEH
m R A, AR ST b A A BRI
ALT JEME SICHIE ALT. AST &M RE TS
(P<<0.05). &5 KW, @Al 2T &/ RULiE
ALT. AST i&tE, A5 ThRE, M LRE R
TS SR A — e B EIER, M
T BRGNS ALT. AST 36, H A% M3
R RO BT

L (A B, BERZH /N BRUIMSE Cry BUN K
BEFE (P<0.05); SERHAM, &4254H )
BUMIE Cr. BUN KPIHEARFEEHEE (P<

.

=H T

TAREE LT 3 gkg !
B4 THREFLAEEMEMSAD S RARET LT (HE, X200)

Fig. 4 Effect of total flavonoids from Smilacis Glabrae Rhizoma on liver pathological changes of mice with chronic lead

poisoning (HE, x 200)

0.05); 5% Bl m AR AR, BIRE R
il Fp 7B 4L/ BRI BUN /K SR 41 Cr.
BUN /KFH B ETHE (P<0.05). 45H%0, 184
B2 THE /N RS Cr. BUN ZKF, #3455/
Bk, B MEARMIE RS ST, 1 LIRS R X
Hid SRS ERA — 2R ER, BHHIRE R
TR e 7 2 R RO B

3.2.5 JAZAHEHAT RN R B
HB GG AR A g5 Rk 4 foR, BA
/N TSR 5 R ™ B, TP, 4 A [
5. VSRR, FFAUMSOIRINGE, RVEAIRIE, e
Fplik sk, AHE, IICIX R A A bk e 4 iR

TARE S 6 g kg AR SR 9 grkg!
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o B ey 2541/ N U RS DR B3 s, e
TR B R A E AR R T AR B ER
&, e, AL T IEs, Efm il bE
RRIRFE . 25 LR WS VERT b3 I B 2
PAGERD, RIS PR e B 0o 1 P v 253 i B
JF5 05 ELAT B R G AR

B IR 85 KB 5 fos, BB /R

A5 4 W

%

TR 3 g kg ! ﬁ

FEWIRANK, BANEY K, B, BNVE
E R, HARGBUIRE S . S4a2441h
B RS OO RE BE AT Pk, e rh AR B TR v
FIEHAGEERL T LR B EEIR. PR,
ARG HRPIE I, B WAL, 25 ERYIEE
By R B IR A B R, AR B
X A o 2 T O B A B R AR

AN Y R e

1A 6 gkg!

5
EJs

E5 THREFDAEEMETSNREEHREZHHFE HE, X200)

Fig. 5 Effect of total flavonoids from Smilacis Glabrae Rhizoma on kidney pathological changes of mice with chronic lead

poisoning (HE, x 200)

33 THEREERS SR

330 FTRAFHEEE AT AR GO I
ALK S A R R AE S T R, HIRE
FEH 6 MHEIAWE, SRl vEiiEHat. &
EE . IR R FRiEHan . suEHaE. K
R (B 6.

332 BIRE AT 6 NEEMSHLAETE WK
5 FR, BTEETIAE . EATAT . IR R BiRiE
At RIEFEE. EAATE 6 AN BRI E AR
LB A 58.89%.

2
A 3
! 4
6
A
2
B
1
4 6
I T V11 N
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t/min

L&A 2-% AT 3-EEmE 4 REEmaT
S-RIEFATE 6-BATT
I-neoastilbin  2-astilbin  3-taxifolin 4-neoisoastilbin  5-isoastilbin
6-engelitin
6 RAMEME A) MEIRET2AMHLR B) F&H
HPLC [
Fig. 6 HPLC diagram of mixed standard solution (A) and
total flavonoids from Smilacis Glabrae Rhizoma test solution (B)

®5 IRFLEET 6 METERSNSE
Table5 Contents of six main components in total flavonoids

from Smilacis Glabrae Rhizoma

D% )
BT AT 8.20
VE N CRES 35.80
TN R 0.09
BRI 5.19
SEIEETAT 5.46
S 4.15
a1 58.89

4 e

AHWFFCRH ip B ERE KA 2 S R 2
ANERBERY, PRIT AR IR SRR ZERGTAL (R E5A)
) MELSEHENIEN. KRS REH, E4)E
HrRENS 5] LA™ A S B, PR KR
MDA it &y, VA IiEN R R, Xt
B HA T E R . il t A
SRR MR AR B R R S R, A
H/NR AT EE T 400 pg/L, FHSAEE R/
RARALE RS, RN 52 a4H/NRAEE, BEAA
NI BHAR M S EREA S SHEAA /)N
AL, e 2520/ N R AT B B v R
YR ERC, HA L IREEERE LB 2H /N B A4 4 Y
TEEICMREERE, R RS ER OB AL
A O B R HEE R . s i
/N R MBI KT RN, #4254/ R
MDA 7K°F-F1 SOD. GSH-Px & i#a T 1E%, Hrph+
IRZEBEIR OB /N RAUR BE, $oR TIRE SR
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K BETR TR B EbE b 2/ SR % B R0 1
H, HESER CBEZEI IR E AR T 8329, &
Je i LR B IR AR e R, AR
BROE/IN BRI B S AE S B e, Boe s
WA T AT s AR SR KSR R 2R X
Yixt T 2 S S IR FHSBR R —E
WEEMER . 4L, SR &St R IR %
& BRI (A BEE RGNS R B .
ShA ARG AT AR T R A, AR
& 2R A GRS A S o R H R B RSy, HED
SVHETR R0 R A SR AR R I A G . AR A
KH B B &K (0.9 mg/mL) 30d &2
PEE AR, BRIT AR B A R AL 8
/N AT DA B IR R ER . 4R
R, BTN G . B BRI RE R
i, FHHURIERIZIT, WA RAEKEKE. B
Sl it e A /N BRI . A B I R A
KI, IR/ AT kI 200 pg/L, RS
PEET R ER /N RS ALE R ), [R5 75 B4/ BRAH
e, AAV/NERAT. B AR SR B T
R /NRAREE, BRSO RN R
JUE 5 A i R PG, HL RS AR O,
B AR B A 2 oy P 2 PR AR AR PR
UM R A R e & &, B RAF i HEE
EF, HEHEM &R S AR . Hoomid thig
FHANRIMIE AEAGIRPRK T R I, #4254/ R T
7&d ALT. AST 3&1A1 Cre BUN /KF#T IEH,
Horh B A RO, R LRE LR
RS RS T 00 /N BRUFFAE 2 B R 0 B — i 1
TRy ER, HESEER SR A R O R .
J I P B B AR ERH A B kB, A A
BN 2 IR A RE R ER, BB
A5 4 T AT, 5 2 b S R 2 SR U 1R 5
HARZE B E TS SN R, B SR
i RE—EMEEMEA. Fik, @iearh s
By, AT LAWID ) W AR < R R MR o
it A TSR 5 . A HPLC iE 04T IR 3
i H ) R BRI B BT TR A ) R
FRE 5 A A 1 2 TR S B o 2 35 6 AMERfiE S
BYe, DRVHERNELE. EHEE. ERE.
WrEvEH . SEEEE. EidE, HEide A

B b A TR 58.89%, HHILAEMN & A TH]
AeJE IR Al B & SR AN TR I P T . (H LA D)
IE FIAL] AR SRS VIS B RE st — 2D L
AUR B S5 SR ot AR 2 it = < R B R MR PR RSO
Sr AT RN A 5
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