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Abstract: This work aimed to dissect the effect of liquorice processing on toxicity and efficacy of Asari Ra-
dix et Rhizoma (ARR). In the acute toxicity test, 130 KM mice were equally divided into 6 raw ARR
groups, 6 liquorice-processed ARR groups, and 1 blank control group. Mice were intragastrically given
drugs once. The general conditions of the mice were observed for 14 days, and the median lethal dose
(LD;,) was calculated by the Bliss method. In the long-term toxicity test, 50 SD rats were equally divided
into blank control group, raw ARR low/high-dose groups, and liquorice-processed ARR low/high-dose
groups. Rats were intragastrically given drugs once a day for 28 days. The general conditions of the rats
were observed, and blood alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatinine
(Cr), and urea nitrogen (BUN) levels of rats were detected by biochemical analysis method. Meanwhile,
the coefficients of liver and kidney organs of rats were determined by analytical balance, and the his-
topathological changes of liver and kidney of rats were examined by HE staining method. In the anti-mi-
graine pharmacodynamic experiment, 40 SD rats were equally divided into blank control group, model
group, Sibelium group, raw ARR group, and liquorice-processed ARR group. Rats were intragastrically
given drugs once a day for 7 days, and nitroglycerin was used to build migraine model. ELISA method was
used to detect blood nitric oxide (NO), nitric oxide synthase (NOS), calcitonin gene-related peptide
(CGRP), and brain serotonin (5-HT), norepinephrine (NE) levels of rats. The toxicity test results
showed that after ARR was processed by liquorice, the time for toxicity manifestation was delayed, and
the LD, was increased. Meanwhile, the influence of liquorice-processed ARR on blood biochemical inde-
xes (ALT, AST, Cr, and BUN) of liver and kidney function, organ coefficients, and pathological damage
of rats was weakened compared to raw ARR. The anti-migraine pharmacodynamic experiment results sug-
gested that there was no significant difference in blood NO, NOS, CGRP and brain 5-HT, NE levels of
rats between raw ARR and liquorice-processed ARR groups. In conclusion, liquorice processing can reduce
the toxicity and remain the efficacy of ARR. The results of this work can promote the safety and effective-
ness of the clinical use of ARR.
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ZMF Asari Radix et Rhizoma i Y3 B Y AL A Asarum heterotropoides Fr. Schmidt var. mand-
shuricum (Maxim. ) Kitag. . W IK 40 ¥ Asarum sieboldii Miq. var. seoulense Nakai BY 740 ¥ Asarum
sieboldii Miq. HYTHRMRFIARZE, rp Bl R H b2y, 32 S yp s me B i 52w . FLil PR 24 19 22 4x 1k 2
BT R KR ST T, 402 K0 R i R 4 % S E R B A L MR — A AR A R 2y
VR I AE R O B A O BT TR A Ay 2k, SRR RS A GE R D, M OGO AR 1R
Jnsg. AR HT T AS RV Tk GRS Kb AR ORI L B R w2 . RS .
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YA R TR R JE M AR . 840G . 40 2F 2208 (NaHCO ) i J5 . H 2P d PERE AT, BT 2 BUM 1E IS 5. 25
b ARWFSEAEE T L2 257 B, Gl i SRR S L TR PR SR L O B AR I i Sk R L X 4
S BRI AT IG R R L 29 RBUR A HEAT T . DUSR TH 205 W PR T 24 1 4 2 M A R,

1 #

BS200 A= b4, 38 5 BT B bR A R F 5 352 MR /AT A, 25 2% Labsystems Multiskan MS 24 #] ;
Sorvall ST 40 ¥ # &0 0L, 3 E Thermo Fisher 2AH]; CX22 62 Wi, HA OLMPUS A Fl; BP121S H
TR, T2 RERE ALt A R AR ; RM2235 A5V AL, 8 Leica 24 .

i S W T PR T AR T 2 M R T A7 . 48 DCTT R 2 B A e ZE A R T O B M E Dy S YR A RHAE W Ik 4
S Asarum heterotropoides Fr. Schmidt var. mandshuricum (Maxim.) Kitag. [ THRARZE. KEHNE
TRA RN (ALT, #it5 202012) , INA AR AEEFL B (AST, #t5 202012) . PLAF(Cr, fit5 202012)
PREA(BUN, #it5 202012) ki F &, B EHAEYREARAA; KR —&M4&ENO, fits
200739M) . — AL A G WL (NOS, #t5 200760M) |, B 45 28 5 K AH SC Ik (CGRP, #it5 200734M) | 5-%& (4
Wz (5-HT. #t5 200787M) . £ H B LR ZE (NE. H#t5 200765M) ELISA X7 & . 7175 B 90 Sl A BR 2 Al
TRARZE S 420699) . LT (5 392155), ZEE Thermo Fisher A #]. /K& 5 2018103001) , BLH
BB Al 2 S AT BRA R 5 6 e SRR R e 2 (R A 24 V8 L R, i 180909075) , PE e AR il 25 A PR 7l 5 i
AR H I S R (S 20180522) , db 5t 4 R 25\ AT R F.

SPF % KM /N 130 K, {KJT R 20 + 2 g, MERESSF; SD KRR 90 X, W 200 + 20 g, Mtk 25 K,
HEPE 65 H, BURRIA RSB0 S WA B2 R VFRATIES SCXK (JI1)2015-030, S50 FE BRI SR 4 d. 2834
T3R5 B IEEE 20~26 °C, AHXFIREE 40%6~70%, 12 h FAR, 12 h &M, A #EE ., ok, SR#E
A5 AR Hh B 2 K 2 S 6 3 ) A R A B A R DL S R
2 A&

2.1 BHEARMAEEEANEE
2.1.1 HETHH A

P SCHERCTO AT 2015 4F RRC DU 4 25 5Kk R M S ) BUH 55 1, 10 5 RK AT 2 K, FIK 45 min, &
FERUEW, WA BWELA N 1.5 g/mL, RIAH 6 HH 5T
2.1.2  mF e H o el b &

BB 300 g, JIIA 300 mL H &yt $EA), RIE, Ff H B8RS SE, BHAE N 25 CHET, BIAS.
FEARAG H B A0 5 . e 4 28 5 L J S o R TR B 2k 5 S0, A L I T R A A L R
93 AR FH 2848 7K T ) BT e e
2.2 MHEIEHERMESENNE
2.2.1 shthoyil, 2

¥ 130 H KM /NERBENLI 702 13 21, BEMESS >, [4E 6 D AEgIE41(7. 87, 6.30, 5.04, 4.03, 3.23,
2.58 g/kg), 6 NHELHIANFEH1(9. 40, 7.52, 6.02, 4. 81, 3. 85, 3.08 g/kg), 1 P25 AN AL, #% 30 mL/kg J#
B2 1R, H2EESMEE 14 d. 25 AR IR/ NERUEE 8 45 7 S8 R BRI 28 18K AR | H il 20 ) 2 A
TUSLEG A Al b, $% 0. 8 ABEHEITIRE.

2.2.2 P —RHE RN, B2 B

FERI R, XF P 8 SN CAn A i . Bk L PR PRI . R AR A HEAT IO SR, IR IC SRS A /NRBET B H . X
BT/ REEAT A3, A48 2 5 50, R 14 d J5 . R FH SUHE DG F 200 70 4% /D BRUAL B8 31 2647 510, 2%
JIE % 2 75 52 8. Bliss AR BEUIE R (LD ).
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2.3 MHAEHEKPASSENNE
2.3.1 sty 6%

50 2 SD KEFEHLI 730 5 41, BEMES P, 462 FO6 AL GO AR Al AR5 1 41 (0. 42 g/kg) .
A AL (167 g/kg) o H RLHI A0 AR ) 410, 42 g/kg) . HALHI A0 = = A 41 (1. 67 g/kg). §#%
10 mL/kg #EH H2h, HRK 1K, #2E 28 d
2.3.2 HHy—HHEANE

R IEEIFIC SR KRBT . Ak, -y, B RSSO
2.3.3 BB Ak ik A AL IR AR W

KK 24 h s, M KRR, B8 10 %0 A K & S8 (3.5 mL/ke) #EATIRRIE . 2 3 30 iR 1L
5 mL, Iy 4 CH'E 3 h, 4 °CTF 4000 r/min 2> 20 min, BIME, B —80 CHIE. Btk &k
45, K ALT, AST, Cr 1 BUN By & .

2.3.4 JEZH ZHEME

18 = B kUL » 7 RIS R BRI AT R, LSBT B AL SN AN IR . B S A AT L e AR

BT, . AR &S R

IHT :W;ﬂ' /WXIOO% (1)
A, Ty RORBFRERES: R A, Ty Rx W HEREAS REC Wy R IFIERE (@), Wy KRB IERE (), W 3£

IR R ().
2.3.5 BRI FAK

B KBTS B A —38A, DL A% ZRPEERE ., BabiK, &0, B, G, Y, BEE1TH M
IRARZE ML (HE) G5, 70627 W iU T W8 45 4 K BRUAY I 5 2 2005 2R 2 A8 k.
2.4 MHEEEHEERRLBALWNE
2.4.1 Shihoy, s, A

W5 40 HUSD MiEtE K FREEHLE 43R 5 4, AU6has A0 BRLL GRIBKO | BRI GRIBAKO L PEEE R 41 me/ke) | =
Y41 (330 mg/kg) . HHE K404 (330 mg/kg). #% 10 mL/ kg H#EBH ALy, K 1R, #L7d. KIRGEZ
30 min i, 25 OO IR AL R BUS S5050 B2 T 3 G 55 00 AR BEER UK, A & 4 K UG B0 88 e T T S A R H
(10 mg/kg) » MTESTASER H ke . B K20, M B he Sk M Sk ZF B0 4 . 26 W D Sk A 138 A5 A 0.
2.4.2 2 NO, NOS # CGRP

R4 b, BEIETES 10 % K& & (3. 5 mL/ k) #EATRRIE . I ESIBkR ML 8 mL, Hd 5 mL %
T HE 20 min, 4 “CF 3 000 r/min &.0> 20 min, BUME, B —20 CKFAEMRLE, HTWZE NO M NOS 1Y
KA. 53 3 mL L g &R — ¥ (EDTA-2KO /E A HtdEf ., IRA 20 min J5. 4 'C'F 3 000 r/min .0
20 min, UMY, B —20 CHAE, HFWE CGRP 8K, % ELISA iR & 13560 gE 170 & .
2.4.3 Ja 5-HT #= NE #ml

KU G AL S, B2, R 7E R A e R, PR, FBTERARLL 15 9 g/mL A 9 51
AR BRER K, T TR ES A RS AR v EFEE AT, 4 °CF 3 000 r/min BS540 20 min, WO B, —20 CIE
fE. #% ELISA XA G Ul 45, KDkl 28 13 Wb 5-HT Al NE 7K.
2.5 SitaHm

BT RA.0.2 FJF, L Bliss B LD, 455 245 5. R SPSS 19. 0 G5 i 8 44 #4175 it 4%
Mr. ZAREBERABEE I 200, TFEFEARPI R A LSD i, Jr 22 R 55 & 4L W W E 3R H
Dunnett’sT3 . p<{0.05 BRERAZITHE L.

3 ERERWH

3.1 HESXMEFIUESEHMZMm
55 R IR HO B A A A SR B A A5 5 A/ BRUPE 4 2 5 AN TR R R L i B T R
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BBk . R R ME K 4 B R AR A B AR s S AR AR AL A . H R 40 3 AT 4R B 1 A RE IR A B 1) R
HEJE. NEREE, RIREEA NS, KA R 5%, 4 Bliss 115 LD, 25 R R H R H 4 1
LD, (5.69 g/kg) RTFAEFER LD,, (4. 83 g/kg), W3 1.

X1 EWEERHEHAFNESESELRER
- e %ﬂ%i YR/ T/ TR/ LD;OZ e
(g+kg ") H H % (g+ kg™
AR K 1 — 10 0 0
Ao 2 7.87 10 10 100 4.83 0.73
3 6. 30 10 8 80
4 5. 04 10 5 50
5 4.03 10 3 30
6 3.23 10 1 10
7 2.58 10 1 10
H R 2 = 8 9. 40 10 10 100 5.69 0.71
9 7.52 10 8 80
10 6.02 10 6 60
11 4. 81 10 3 30
12 3.85 10 1 10
13 3.08 10 0 0

3.2 HEHNNAE=KBFSSENZE
3.2.1 s —MAEF N

URZE 2 JH L AR A R AT O PR B R . BAORIR L RIS, R 3. |
A R TT U BRS ME E  AAORTE . RIS, AR BUL TR . 2T R
3.2.2 KBk AR, MR AT

557 FAREIRAL LR A R RRALIY ALT, AST A BUN K TF 85, % 545 48 3 8 3L (p=<20. 01,
»<20.05); Cr K FEZR LG F 2 L A-EAGF mal . HEfgmEk, SFe4p ALT, AST, BUN
Cr /K F 223 RG2S R 4l e, il 40 R sl ml i 41 ALT, AST, BUN
N Cr KV 5 TG 2% 7 S, RO T R0 AT LR 41 X B ) BB AH DG 6 b 1 52 (3% 2).

525 (o0 B Ee A, AR AR AR L ) AR H R 40 S v ) 4 A R 2 R BT (p<<0. 05, p<<
0.01), Z5AGIT¥E X A mR A E IS RETH & (p<<0.0D, ZRAEFHIT¥E L, A&
R TG 2R . G E ) Al b, H 5 402 = 590 AL 2 R B AIK (p<<0. 05), %5
AR BIEERE R LR LGB . (BA RGBS 528403000 8 41 e, 5 i 40 2 1%
R B EAE RS RE 2 RG22 S, A R 3).

2 EMERHEHEENKRFEDRELEROEM(xEs, n=10)

15 &/ ALT/ AST/ Cr/ BUN/
(g+kg (U-L"H (UL (pmol « L") (mmol « L")
25 % HR AL — 18.7043. 04 19. 68+6. 52 89. 85+30. 78 4.1140.73
AE 4 = AIRR] 0.42 18.0445.75 23.29+6. 85 97. 86 426. 62 4.64+1.48
A= 2 5 1R 7 S 2 1.67 25.8648.60" " 27.1148.56" 78.71418. 44 5.4541.59 *
T ] 41 = A e 2H 0.42 18.1844. 34 22.4745. 74 107. 37421. 05 4.8641.27
R i 4 S v ) A 2H 1.67 20. 8146. 48 25.2347. 80 83.324-21. 87 5.0241.70

T SEAMBALK, « Fm p<<0.05, * x Fm p<<0.01, ZRALHITEE L.
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®3 EMFRHEHAMAENKRERRYOMIME (x L5, n=10)

gl Flt/ (g kg™ JFIVEJVE 25 2R %0/ % U 2 2R A 6
25 N IR 2 - 3.09+0.18 0.6570.05
A 2= AR R 420 0.42 3.3540.12° 0.690. 05
A A i R A 1.67 3.7540.24"" 0.7340.10""
FEEN e ¢ 0.42 3.1140.21 0. 69740. 04
T 24 = v ) 2 1. 67 3.4140.52" 7 0. 6820. 05

H SEEMBALK, » FR p<<0.05, * x iR p<<0.01, ERAFHITEE X SEMEEREHLK, 2E2R p<
0.05, ZRAGITFE L.
3.2.3 MFALRHEFEA

3 Ao XoF 45 2 R BT 2 2 B 2 R AT A T RS, R S 40 L ok i O 4% 2 K BRI 2 L] g o 2 S R o
R VI S Rl O e NS B W 2 i T 3 = iy O | B 1 5 W i T3
Ao 25 ULTE T A0 R b B 45 0 B v ) Sh B A3 AR L3R 5, 58 O IR L, AR A0S A1 B8 H R ] 40 4 B
JFF 24 P JH g R BRI aE B ™ B R R A S G I A R R A A N i 2 5 AR A I ) A LA

(d) FFEmRSERFER (e) FFEANAIRTE

(©) FFamKazH
B1 EERFALRESMHITAMMKERAEERE(HE £, 200X)

x4 FFERMIKMRERGSR

g3 Al FEE A 22 A iR
13 + ST 400 i B A e 2 R JOORE 28 1, M P DL T 0% B 20 /N B
11 #4 ++ T 40 B AR S i A, R BN A AR P M LR/ AN AR 23 B, S5 AR A 2 AR

Il %! +++ AT A0 AR O MO P9 LD B AT e O AR R B, 28 PR TR ARk, Z8UIT S2 1 .
V7 ++++ A A0 i Bl Y R A I A JF A0 I R B
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K5 AHFRHESSEFEX KRS MKS BRI (2 =10)

21 %) 1% 1 Il 74 IV 7
25 0 A 2 1 1 0
Az 2 TR e 2H 5 2 2 0
A 0 v AR i 1 1 1 6
) 8 2 IR i 4 2 0 0
e ) A = e ) ik 2 1 2 5 0

e BRS040 4% 3 L % R B
3.2.4 BHRBEFTEA

3 3o 0 A 2H KRR 2H S B A AT A TSSO IS A KRR A 4 TR Y 3 2 e P e B A 4
© B/NE AT/ IRBE B /NVE B R AN K . BURL S M KA AR PR AR A IRAE L iR, A
BANEEREN: © Fel: BTN KRB A Y sk w0 BRI, BB R BN A ] AR
FEPeAE ;s O FAFE/INE B I N DA TR Y TR

(a) TRAENEHRARER R

A - 1 AN od . »
- '} ' - S d

Lo e

() AKX B RELANEY KM O ERXENEEEALIRNELER (o ERXKE/NEARRENEREER

B2 EFESHLREWMFRERGRUABHE(HE £, 200X)
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2 L AEA R B A S0 B b i Sh B B o A W3R 6. 5 25 X IR AR BE L A= 40y 20 B ) 40 - 20
H B A% 2 400 BRSO B4 DR BRSO SR R s A5 A A A e R B 2 P R A A e R 2
LA B L 20 R O SRR R SRR 4
x6 EHERBEHBENKREBLRERGHZM(n=10)

21571 W /NG T B 20 AR 1/ SR BE FE 1L HAER
25 N IR A 3 3 6
Az 41 S A R 2 24 7 2 9
A 2 e ] e 2 7 6 10
R A4 2 I 2 6 3 6
H R A0 ) 7 3 9

VB« RO A5 4L BT IR 2 U AR5 i O BB
3.3 HESAXMAFERELBEAZLNE N
3.3.1 £ NO, NOS #= CGRP K5 % 4t

o xR, BRI R Uik NO, NOS Fit CGRP KF TR, 25 A 5125 L (p<<0.01).
SRAH L, VIR . A H R A 9 21 R B o NO, NOS Fl CGRP KRR, 22 %A 48
IR L (p<<0. 0. HAMEHA i, HedgnEd Kk RinH NO, NOS fl CGRP /K25 55 48 i1+
BEYERD.

£7 WAERHEHMEFHLEARMP NO, NOS f CGRP K EH M (x£s, n=8)

20 51 i/ (mg kg ) NO/(pmol « L") NOS/(pmol « L™ 1) CGRP/(ng« L")
25 X IR — 22.7241.83 28.40+1.43 44.1443.52
[ RE] — 40.3942.86"" 39.2642.73"" 58.6242. 64"
PaLh R A 1 30.024+2.9977 32.56+1.1077 52.87+6.6777
A 40 330 29.6243.6777 31.6643.5377 50.0441. 8177
AR 330 30.144-2. 3477 32.17+1.7877 49.7342. 2477

W SES X IRALIE, « o« TR p<<0.01, ERELIFE L SHEBAILE, £ 4 Fm p<0.01, XRALITFEL
3.3.2 & 5-HT fo NE KT 89 T4
o ot MR ZH Ho e, BRI ZE R U440 5-HT Al NE KSETHe5, 22548 Gt 78 L (p<<0.01). SRR
YLLLAL, VR AL . A g 4URTH w6 A0S 4K B 41209 5-HT Ml NE KFREIR, 2R A58 L (p<
0.01). SAAFH R, HAHIAFH K EMAZ T 5-HT Ml NE KV 7 TG4 8 L GR 8).
8 MERHEHAENHLBARMALA S 5-HT 71 NEKFEHEM (x+s, n=8)

21 51 i/ (mg = kg D) 5-HT/(ng+ L™ NE/(pg * mL™")

25 X IR - 212.09+7. 25 170.21+12. 07
R 21 — 309.584-16. 75" 227.63410.35""
Pk R4 1 273.85+22. 1977 191.83+13.86"7
A SE 330 253.08+11.4777 184.2049.0977
R 1 41 S 330 249.904-8. 547 F 181.95410. 4177

TE: SEAXNMBANLE, * » Fm p<<0.01, ZRAGITFEL SHEBANLK, # #F8m p<<0.01, ZRARITEE L.

4+ WIS
AWEFE R T LA 257 B, DAOEE | A7/ 3RO B, BIESE T H A ek A R AR R .l S
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BEPESCE . RIS, s — 0. LD, . S DR A bR 45 C(ALT, AST, Cr Bl BUN) | Jif
VR RS R A, B U B AR A AR AR, X 4o 48 H B0 A S 0 BE AR AL E AT R, TR BURS R
O SKE AL, LUl NO, NOS, CGRP FIfigi 5-HT, NE /K- 5845, % 40 5 25 H 550 0 55 0950 0 Sk 95 24
ROEACHEAT AR BT, 45 SR 3 W T ] A o 200 < U8R AR AR

LD, RIEL5Y 2tk M F A, AR mx BoR g2 S slE, Bl EErEn
BFRAE S5, LDg, 34, W H SRR T 47 i S ek, AW T 2Pk Pk 40 10 R0 & iR 1 25
Ly AT B B AR A2 . ALT R AST R AEAF Dh BE A 2 LB AR . M IF S B Z BG . M h ALT
FAST K L F. Cr f BUN J& R AF B Zh g 10 EE 8 b5, B DhBESZ 15 » M Cr A1 BUN /K-
THERTL MR AR AR B S B W R A T AR Y B, TR R RS I B A A BE S R T Y L (E
AR E . WU RE)S . ZBINESS I T K b . 2246 5 R DY L SO0 0 IR RS R B AR s, H A E RS
ABOR TG PR AR AR MR A2 B . B R AT R B AL SR U, nT DLW L AT Ak b S ik
WO 2 B AL, HE Yo HRTE A . N &2 R B U e  F R KIS S R i ot
AN SE T RS B RE PR A IR AE JS X D AR I AR fB 48 R (ALT, AST, Cr fil BUN) | JE#+
EX AR AR S PP E AR S oE S N € W I R 2t Ry O WU T~ S e = Tl
F 1K

2020 R4 A N RALRIE 25 80 )0 20, A B i REUIE L AE KU, B RS L R TR, EE
FIRITKIERE | S P L SR IEWUA . s SR XORRR L RN . BSR40 TIRYT RSk
S - FCAE R AR IA T D Sk 98 F 25 vh 0 SR HEZE 28 6 ', BICAS BIF 90 35 T Ok BSOS 1R H 9 A Sk i AR RL LA IfL
NO, NOS., CGRP Flfili 5-HT, NE /K- 3abn, B4 T H w00 40 25800 5200, Al IR H 1 i Sk e 45 584 5
R S o A ML = SO 2 I AE 2 100, = SR 2o A% 10 i 22 2 4 52 3 RIS R Tl 28 R 26 ) BT (an CGRP)
Ve FH T W o 75 B L 0E 1 5 | o 2 DR SRRE RV Y & B S ECIRETTYL NO R — R I . A
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