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Abstract

Objective: To study the therapeutic effect of licorice extract and Haerfuqing Thousand Oral liquid
(original Haerfuqing oral liquid) on lead poisoning mice. Methods: Extract and prepare Glycyrrhi-
za uralensis extract and Hailfuqing Thousand Oral liquid, and take blood for hemoglobin (Hb) be-
fore modeling. Establishment of lead poisoning model: Except the normal group, the mice in other
groups were intraperitoneally injected with 4 mg/ml lead acetate solution at 14 mg/kg, once a day
until the end of the experiment. After 2 weeks of modeling, the treatment group 1 (the Glycyrrhiza
uralensis group) was given 0.2 ml of Glycyrrhiza uralensis extract through oral gavage to mice,
once a day until the end of the experiment. The treatment group 2 (the Qinggian group) was orally
administrated with 0.2 ml of Hailfuqinggian oral solution to mice once a day until the end of the
experiment. In the model group and the normal group, equal volume distilled water was used in-
stead of irrigation, and the method was the same. At the end of the experiment, blood was col-
lected from the eyeball of mice, serum was separated and ALT and urea were measured. After the
animals were Killed, the liver and kidney were taken and fixed with 10% formaldehyde, and the
slices were made for pathological study under the microscope. The brain was taken and frozen to
make 10% brain homogenate with normal saline to determine the free radical scavenging rate of
brain. Results: The results of the normal group, the model group, the Licorice group and the Qing-
gian group were arranged in order. Before modeling, Hb was 176.65 + 13.32, 181.73 + 14.76,
183.48 + 19.30 and 196.04 + 13.97 (g/L), respectively. The difference of hemoglobin (Hb) between
groups was statistically significant. After modeling (before administration), Hb was 175.88 + 16.95,
119.75 + 16.99, 123.23 + 15.35, 115.46 * 24.14 (g/L), which was significantly higher in the normal
group than in other groups, P < 0.01, and significantly decreased in the modeling group. After ad-
ministration, Hb was 177.51 £ 10.30, 121.12 + 27.43, 149.56 * 9.75, and 152.04 + 11.46 (g/L), re-
spectively. The normal group was significantly higher than other groups, P < 0.01, and the perfu-
sion group significantly recovered. TG levels were 0.75 * 0.15, 1.22 * 0.63, 0.76 * 0.20, and 0.56 *
0.17 (mmol), respectively. TC was 4.88 + 0.31, 6.10 + 0.69, 4.74 + 1.03, and 4.17 + 0.82 mmol, re-
spectively, with statistically significant differences. Urea nitrogen was 6.54 + 0.91, 8.09 + 1.41,
5.74 * 1.21 and 6.02 * 1.99 mmol, respectively. The differences were statistically significant. Se-
rum GPT activity was 8.00 + 3.56, 10.50 * 5.30, 8.00 + 7.79 and 18.67 + 7.24, respectively. The ac-
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tivity of glutathione peroxidase (GSH-PX) was 237.36 * 56.21, 321.04 + 57.02, 298.34 + 104.76,
and 288.30 * 68.23 in the model group. The total protein (G/L) was 46.63 * 6.17, 40.36 * 5.94,
43.94 * 9.67 and 0.20 * 7.47, respectively. The total protein content of the Qingqian group was
significantly lower than that of other groups. Statistical results of body weight (g/only) before,
during and after injection showed that there was no statistically significant difference between the
groups before modeling. Before administration, the differences between groups were statistically
significant, with significant increase in the normal group and decrease in other groups. After ad-
ministration, the difference was statistically significant, with an increase in the Qinggian group
and a decrease in other groups. Conclusion: Hematopoietic, liver, kidney, function and brain anti-
oxidant function of lead-infected mice were significantly impaired, and were significantly im-
proved after administration.

Keywords

Lead Canister, Mice, Haier Fuqing Thousand Oral Liquid, Liquorice Extract, Feeding

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

HERFWET (MRAEZ) , 518 Ed, URENE (CREWNE) TR EdzE. |
BV, BRH, BAAWANEAZ DR, ERERREH 2y, e e . K, %
GHRERAT N A “HE” , FHEHERN “RAZE” « FERKELEREH, HEAAHMRES. F
i, gk, ERabdE. WANEZ Z DR thgirh 2 H RE(Glycyrrhizae Radix et Rhizoma) % S AHE
W% 5 R H ¥ (Glycyrrhiza uralensis Fisch.) KR H 5(G. inflata Bat)FYGHRH H(G. glabra L)) RAR A
MRZE . B 3R =mG 2 E RN FE SR I S e . N IR 3 Fhrf B b 22/ O B e Y 40 4=
WRNEY), 110 RAEIRUEY) . EVEEH G REYN, HEREGIUREE. iR, hiESE2
TG, R B ) R RS MRy 2 (1] BEFEAR A IEEYE, R B AR R EE AR
WHLAER, SemntmefCsl, SECETEIESIM, MR, hEvmm &K E REnEERH, S0 E.
BIESE . AR ARGE, hEprenm E AR BRI 7.69%. E I B LN 3.66% b
T IR HRLN 2.70%. JLEAE &SR K EAR2] [3]. W% FRHRREMERII, AL
PR H RN 4 B AT AR RE Th AR, K DU BRSO E r EE ALY, R A B R BORAN JRARTE T 1 IR
XN R EEIVATT, SR DB G i AIEZG AT S AR AR AL, DI IS T 5 H B O A B
B ERRIT RO . DU SRR 5 AR ARE T .

2. TSR
2.1. B

LR, 25 N E PR i dli . TR EBEALT) A b H kS E LB (GSH-PX) H i =H8(TG).
SIHERLTC) RER S B E G B e 5 s g s TR S G R ST A

2.2. HAERN
HETWMIWEAT ERFRZGE, B, R, MR ASPIMAKIZI 30 281, PR O BERSH)

ik
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WIEN 0.1 g/ml, T 4CUKFERAT s H R I /R Aais T LI, o H S5 b 255 BUs il e, di) i =
ERZEVIRI A IR R S = fR 43

2.3. SEIOEh4

ANER 48 K, EUIM(SPF %), {5, MERESF, Bid2 NH. WEREAEDEARGRA A IS
Ky ili), AF=VFnfiES: SCXK(H)209-0014. Ji &AM AL, WiF B 3k, shseibmir: AL
REEEERE, EHVFAES: SYXK(FE)2011-0010. b ML E I, 4 %EmsE, % 6 A, Ml
A, HFEREI E R AEERIESE, R 2K, b FA&E—IR. BHRAHBKRK.

2.4. THHISCIE

BRI B A BRI R REARYT A H R H SRR T T4
IRAETE T IR, M 12 H, SEmESE, B2 6 W, Ml IT. BRI AL, HAKYLiE ek
FEERER LT 14 mg/kg, BH 1K, HPISLILEH, EL:30 K. M58 2 )G, B HERBGR)
FHEHEHGE 0.05 ml, INZEMEKFRES 0.3 ml (E B SRS D B 4/ N RER, 9 H R E SR,
T T2 (R AR T IRV P I R AR S T 150 IR 0.15 mil (B RN FREE: 10 1547 550) FH 28K M B 22 0.3 ml,
B/ANRIEMR, BH—WR BIBARNIE R A SRR AR AR ER, AR Seigs i, M/ RIRER
M, 4egifid, e ALT. JRE; WeahfE, BUF. BH 10%TEEEC S, $I0) 0, 1SN Bt
Fiy KRENTEARVKIR FARBEIRK, EHEBAERR 10%, B0 3500 #4/55, 10 738k, B EENE .

2.5. MEFRE

Hb W52, MR EEUI 20 L, FFALEZLHICN)IE, BAARERIE S % Clk[4]. 2N A RN &
FH I B A TR R R B TR, — R AT R L I N, NN 2,4 RIERERON , AEBRME S5 1F T AR B B R
i, 2ok, WEe . JRERBUNH OB, RER CB5 464 R BN %% Fearon X
N, Betle s SR AR IRS R AT R R A R A S L B s S IE E EE(TO)M 2,
R R i 37 e R e S 7 L [ P P e L SR A B SRR — R BB EAL T A AT R B A B
Pt il s Hh = He(TG)M & A M & A IREE . H i ss — R B AR i AL &4, e
MW, BAREREERRA GV, of HREA QLN E, FHIY P Z — % (TEMED) 5 i B 4 &
RifetEof , ZEALAE RGNS, 7E 530 nm K FHENE, WitE o EBRER].

2.6. BIRWKRGITFLE

Ha Bk B RIRIC . RYE A EICR 0, 72N E3TIT SPSS-13 #fF, difAN, i
TEREFr, gtit, S RENEM. CRER FE PE, S4ILE, TN Q RE K. 4R M (x+s)
E

2.7. LIRS FEIRER

ARSI AL SIS, SR AE AT R DR 7 Bt R 5 U B 0 7T Se B0 S 58, X /IK
E (I E R e G
3.

R

1) SZIEIY) 48 R, &EB NGt 24 b3 .
2) SEIGHT. . JE/NRIMZLE AMEb) S EMNE L R . &4 RER, i, SPSS-13 #HA4Fgit i
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Jerinr, MeEE, SR, SAERAWHE, LHFE L EHAR, MOEH: 5IEF4L,
4P <001, EHAHEHK, ERBLIFFRNL. EARMAEA: SEFALK, **P <001, EF
B, A8tE s SRR, P <001, ZRWALE, AIT¥FEL EELHACHER T, #
EIEEA, DETHERE. W& 1.

Table 1. Comparison of hemoglobin (HB) content before and after administration ( x = s ) (g/L)

®= 1 EAREMIEAZELE (T +s) (L)

15 PAFRY HELiTT WL 5
EHA 176.65 + 13.32 175.88 = 16.95 177.51 + 10.30**
HETZH 181.73 £ 14.76 119.75 + 16.994 121.12 £27.4344
HEA 183.48 +19.30 12323 £ 15.3544 149.56 £ 9.7544**
HTA 186.04 + 13.97 115.46 +24.1444 152.04 + 11.4644%*

PRERFEA XA LE, ZREZE, P<005; A% YUNELE, ZREELEE, P<001,

3) HEZ S MG H M =NR(TG). BIHEE(TC). REAGEMEL R 4R ER, SPSS-13 B4t
S3HT: TG, BAEEE, SEAAEE: *P<0.05, **P<0.01, ZFUE, MR, HA4ET,
A it 3 TC, SR, SHEMALE: *P<0.01, ZRWE, BRARR, Hhden,
FLE A it s IRER, S, SHEBEAkE: *P<0.05, **P<0.01, ZFHE, HAHELH
w, HAhAHEST, BRI EE L. WK 2.

Table 2. Comparison of serum triglyceride (TG), total cholesterol (TC) and urea nitrogen in mice (X £ s )

=2, MRILEESH=EE(TG). SIBERE(TOMRERNLE (X +s)

20 ) TG (mmol) TC (mmol) JKZ & (mmol)
EHA 0.75 +0.15* 4.88+031%* 6.54+0914
HETZH 1.22+0.63 6.10 £ 0.69 8.09+ 1.41
HEA 0.76 +£0.20* 474 £1.03** 574+12144
HTA 0.56+0.17** 4.17 +£0.82** 6.02 +1.994

>+

REEA YA R, ZEREE, P<0.05; AY AN, ZREESE, P<0.01.

4) /NRIMIER R AN GPT i 71. A H S S EE(GSH-PX)iE /). BEA S EIELS K. 4
REIN, SPSS-13 WGt #T: GPT i&f, FAm i, HHAALLE: *P<0.05, **P<0.01 Z5FH
B, B B, A, tRECE Giit & X (GSH-PX)TE /1, A4, 5IEH 4, 4P <0.05,
EEFNE, BAAR, HaAEr, WESIHEG BEAEL), 5ih2 4k, P <o0.05, **
P<0.01 ZFWHE, IEW4ARE, HaAbn, hEEgitys . LE 3.

Table 3. Comparison of GPT activity, (GSH-Px) activity and total protein content in serum of mice (x +s )

3. /MRIMIE GPT &M, GSH-Px FMREEASEMNLEE (X £s)

215 GPT 5 /1 (GSH-PX) &7 ML)
EHA 8.00 £3.56** 321.04 +57.02 46.63 +6.1744
HETZH 18.67 +7.24 23736 +56.214 40.36 + 5.944
HEA 8.00 £ 7.79** 298.34 + 104.76 43.94+9.6744
ETH 10.50 + 5.30% 288.30 + 68.23 40.20 + 7.47

RERSY “HEt, ZREFE, P<0.05 44 HNAKE, ZREEEE, P<001.
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5) YeBERT. WEZYRT. WEZGEIRE (g )G ER, SR EOR, SPSS-13 MG b YeiEni, %4l
LA, ZREGHFRE . EH, SIEFALE, ™P<0.01, ZRHE, IEWATE, 848 %,
EERA Gt . )G, SIEW4IEE, *P<0.05, **P<0.01, ZRESGiTFE L, GHEAHLE,
*P<0.05, **P<0.01, ERWALE, WERAEGITEE BT EARERREE, BEEFH, &
THEREATIRT, SRRAAEEAATREE . WLk 4,

Table 4. Comparison of body weight (g/animal) before, during and after treatment (X £ s ) (g/L)
F 4. RITRIRAE(@EHELE(x +5) (g/L)

215 YT HEZTT WA )G

EWH 38.62 +4.80 41.19+3.98 37.99 + 1.81%*
TR 39.02+3.72 33.61 £3.35** 32.30 £3.8144
HEA 38.26+3.72 33.70 £ 4.30** 36.61 +3.96%
ETA 37.90 +2.59 33.50 £ 4.34** 3326+ 4.414

PRERSA MERE, %#REE, P<0.05; AL YYERLLE, ZREEEE, P<001,
4. Wig

1) —MelEoL, & T R ARIE T IR A B e . AR R, R 24 A I 4 Ak A i A
B, HEAFEHTRET, REAH; LR, RE KIS, SRR T. AR, HE4A%E L
T, WEWE, BHLiEEH; B THSEAN LR, SRS ARIKE, &EEANREA X2
T DI, B REREZ kel N %, U RN RIK R, BT R PR S K EEN LA DI ER E
HARWE , THEEAKE R, B850,

2) B R HE T RARE T O RO G R G M . B S i L R A T A, 5 A OGSOk
—E[5]. BYYLERRT, FAMAEAML)SGRLEEEETEP < 0.05); EARI(AEE), BHHEH. EHA
B BACTIER AP < 0.01); #Z5)5, HEAMHMARMCEHBRER T, SiliEwsda, HBHEAAm
TR LS T AR M ZE: AHEL R Bl D, B b2 A TARMR A R MR AS s IR AT
JEBAR, JBIEF K, SRR ORI EROR, H SR RERIA T BCRA W 5 iR ARE T O
R 2

3) HHERHEE /K& T R TG S HEEE(TC). JREZABUN)RIM. TG, EHH. #
KU M ERARE, EEAM TG fim, WEAZI#E (P < 0.05), BLEAHXHM=BTe)RH
oM, S ERE(TOW LS H Ml = BTG, HREMA TG &M, HAZHERAWE, WEHSR
T2, UEIET S IR B (TOAR B A AU . JREE(BUN), S4lthi:, S tE: 4P <
0.05, **P <0.01, @RS, HATAERAHE, WEERGHIIERN, K2 FHEREr
AACARFR(6] [7], UEEHED EHEM DD REA T, MR HAHERE, SRR,

4) H 8 R AT )5 R E T T DR GPT 3% 71+ (GSH-PX)iE 71+ MEA M. GPT &, &4
b, HEEARALE: *P<0.05, **P<0.01, SAEMARR, HAZHARMK, EZFAHE, LG5t
HEN, XRERMAFTIRERITERR, M GPT 3§ 17t mint, SR IR 2 (AL, sk, &
Pl B, A DR A H O A IR (GSH-PX), JENUARIERR B R E A, HiE e
R RHUATERR B H3ERE )1, PUEILAE I EEARE 2] [8], ARG MRS B IhfeinE. BENEREZ
—, SdmtE, SE®MALE, *P<0.05, ERWE, EEdim, BEHEMARK, WEHRIFEEL,
A OB ERA, WA NIIKE: REAL), 5FT4ARK, *P<0.05, **P<0.01, Z5F
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U, ERALRE, T BRI, WEHS R, RS GPT A, BEALER
T BPIE A R CEIILG, FERESAE BN G, O T4 UL RES) e AR O o, T
HEA Vs T RERIG, TR T

5. &t

bty b3k, RO I 5 W RAEIE T RO R E /N BB R AT RCR  . A) ) LR
TSI AR o
Sk

[1] SkAR¥E, 1R, %51, 5. RP-HPLC AR E AN R =t H B 9 A E 2R &[], A&, 2013,
33(2): 214 -216.

[2] Ef, mPF, EEL, & SR EdENJLER IR BRI Meta 2 HT[0]. REEFRFRE, 2012, 40(1):
36-41.

[3] filfk, EEM. JLESPERNPAT D] ZHBIEEZ, 2012, 16(9): 1351-1353.

[4] HALH, BREE, Sy, & REJLESHZRTTARIARD]. BOLEEEE, 2007, 23(9): 749-750.

[5] GkWIER, EFHE, B, S5 R D IRBO ES TR BN R BVRIT ORI FL[)]. ThEE & TR %K, 2006:
23(2): 135-136.

(6] =Bz, FEE, RMER, . R 0RO 2N BB E B FL[I). T PEES 2, 2003, 25(7):
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[7] FOCHk, MREARE, 2Rk, & HRE/DRIT
2009, 26(6): 621-622.
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