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Spectrum-activity relationship of hemagglutination components in Isatidis Radix
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Abstract: Objective

different extracts from Isatidis Radix were obtained by the means of systematic solvent extraction and their antivirus activity was

To study the active components in Isatidis Radix with agglutination effect on red blood cells. Methods The

studied by hemagglutination test. The HPLC fingerprints of the most active extracts from Isatidis Radix were established and also the
extracts were bioassayed. The spectrum-activity relationship of the extracts was studied by mathematical statistics method. Results
The n-butanol extracts had the best agglutination effect on red blood cells of the rabbit. The study on the spectrum-activity relationship
of the extracts found that the greater the proportional area of common peaks 2 and 11 (retention time were 7.23 and 43.00 min) of the
extracts had, the stronger the agglutination effect of the extracts had. Conclusion Common peaks 2 and 11 could be characteristic
peak for anti-virus activity of Isatidis Radix. The spectrum-activity relationship of Isatidis Radix established could provide the
theoretical basis and the data support for the pattern of quality control of Chinese materia medica.

Key words: Isatidis Radix; agglutinate activity; fingerprint; spectrum-activity relationship; antivirus activity

MRS K T A AR D A 8 Isatis indigotica
Fort. fITBAR, JylmARH HPUm s hgy. TaEkey
HWFC RN, BOER AT g it deim e, JF HAr
0 W RS 1R 7 A BRI R 7 S N
UM K HURTEEPEVE W CR AR 1 32 224525
YERL, 3L HT R 7 VAT X I J G- I B EE V%

ks HER: 2011-06-27
E€WE: ExHRRFEERBTE (30873381, 30701091)
EEEN: I

FTAf . Tel: (0830)3162291

M E RN PRI 52 1555, HISRI AR E Wi
AR, TR 8 B0 753 ML 82 V2 5t F) 24 1 21 4
B i P ARG UV B YA s 5 e 2 S R Pl )
TS PRI E S5 R AR SGE R gf s HOPikfifl . %
AU DR, AR FH 21 40 g A TR 6 1B
WRAHUREEEH, RA HPLC VAR TR I AL 2140

E (1976—), &, PPN, BB Wt BRI, EZN R 255 BT S IR RT I e B
E-mail: sdy-0502@126.com

«BITEE  H/NA Tel: (010)66933322  E-mail: pharmacy302@126.com



<126 ¢ ¢ %% Chinese Traditional and Herbal Drugs 43 % 5 138§ 201241 A

B AE TR PER A (AR 2 I, s - gt ik
¥ 29350515 55 HPLC $Ra i b2 15 B T AR K
PEWEST, DU AE AR AR 1) 21 40 R o8 £ 280 40 4
T T AT 5 T B MR S AR BT EEE 1 R I
SR .

1 XEE5HH

Agilent 1200 2! =y B0 1% A CRLFRTEZE I
Hl. BshidErEds. DAD Krillds . FEdAH . Agilent
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Table 1 Isatidis Radix origins

B kA P fil&jm

I 1]

1 BBl GAP SEth 228 2006 4F

2 PEARET P RO B BARET 2006 4F
VAl

3 HORVT A FOBILRER 2007 4

4 AWEEHRETEE IR NS RIE 2007 4
i

5 WiRIKETH M WARIGST 2007 4F

6 RN LMY LREE 2007 4F

7 v SRR LiagRL 2007 4F

8 HilBerah 25ttty H G 2007 4

9 HilBErE T2 HiltBEds 2006 4

10 b E 258411 3 WAbEE 2007 4F

KAD, BEKE, A, 4 CHRAFEH . BTGl
(Alsever’s Solution): HUHMIEKIR 0.55 g« MR EN
8.0 g FIZTHE 20.5 gv FALHN 4.2 g, MIZKHEFIFH
R 1L (pH6.2 i), HeK, A, 4 CHR
. AMMER: MERMEZET, 5EER
(BT G TR A, & PBS BRI 3 WK, 1 2 R LL
2 000 t/min &L 5 min, AKX LL 2 000 r/min Z5.0 10
min, FOERLA L, H PBS il 1%40 40 iR
B, T4 CHRAES.

MW R R A, HEYE, AR 2.0~2.5 kg,
AT SYXK (JI]) 2008-065, H1 M 2 2 it
S APt
2 FHEE5%R
2.1 LIYMBESRE RN A

2 6 SR 7 VEP AT I 4T 40 Bk R A
2.2 WRIERAEIFRIEERAIAT R R LT MR Y A iR I8

BB AR 25 FE i 1 5 okoR G 4 577D 29 10
g, FEPRE, BEHEEH T, 10 f5EKH 3 K,
FHR 1 h, G9F 3 OKRE, K4i% 400 mL, KK
A MES . S BRR R, 1E T R AR
HOD VTR CDEZU0, K 4 FRASIGRR R
JE RS R4, T, RN PBS R, ER S
10 mL, JCRJERE, HUL BB 21 41 M e A vis vk,
S5 T R B AEAE P i, LR 2.

#2 RERTEREE AT MR E 4 R

Table 2 Detection of erythrocyte agglutination activities

on different polarity fractions from Isatidis Radix

FE BHPE S I de e AR A5 REER T /U
A A — —
AR AL 1%x2° —

B2 A 1x27! 2
BT REERAL 1x27*
AW 1X272 4

2.3 HIEARIE T ESERAIX R R 4T A BR A SR &5 X 00
2.3.1 10 #UACE AL IE T RO s gl & o
SN ER 10 FEEAS ] M AR AR 2584 1 ok R G 45 9D
2910 g, KiEmbRE, BHEMBIT, M2 MAIE
THE 100 mL, %28, PR s, HCE 30 min, #H
AEBE (LN 500 W, A% 25 kHz) 60 min, W4EIE
TRE, R GEISTE, N PBS WiE, EAR
10mL, JCEuEd, JEHET 4 CLRAFEH, BIfS.
232 FARAAMEAREVERI 2 RlE 10 #Ek
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Table 3 Detection of erythrocyte agglutination

activities on ten batches of n-butanol

extracts from Isatidis Radix

oy [KER G SANA T2 ] b PHME S N i AT

HA . . HH e s .
MR /U mMREE S E /U
1 1X27° 18 6 1x27 14
2 1x27° 18 7 1x27! 2
3 1x278 16 8 1x274
4 1x2710 20 9 1x273 6
5 1x27° 18 10 1x2° 12

2.4 HRIEMRIE T EEERAI HPLC #54 Eig"

2.4.1 (O3E54F (435K Sk Waters Sunfire™ C g £
(250 mmX4.5 mm, 5 um); W LN (A) -
0.02% B /K (B), LRIEMEIEVEML, VEBFE 7
0~5min, 5% A; 5~90 min, 5%~80% A; 90~95
min, 80%~5% A; FllPEA 224 nm, AR 0.6
mL/min, ¥Fi& 30 °C, HEFER 10 uL.

2.4.2 ORI RS RRECT R A i
EHREKAR. 2, 4(1H, 3H)-ME Mk —Fi . &t 205
WS R, A 9E T 10 mL B, F (o iy i
WA MBE R R, BN R TIRA & A .
IS0 O BOE &, B RS TR TR G A,
22 0.45 pm JEMEEE, BN ARG R SR (L
RN 0.22 mg/mL, 2, 4 (1H, 3H)-ME ek —
i 0.12 mg/mL, HEEZA 0.09 mg/mL).

243 FEEEALK HUE MR R 15,
TESLEERE 6 K, WA AT WEAE DR B I () RTAH 0
UEETHIAR () RSD )/ T 3%, RWIRE 3% R 4T
244 RoEtERE RS R CFEA 1
50, BERE 4 h HERE 1 IR, DA A I AE R T
[F) FIAHGS U T A 1K) RSD 34/ 3%, R UL fh
WLE 24 h WEGE.

2.4.5 FIPERLS A --HEZA R (FEA 15D, 3%
“2.3.17 WU R IE AT % 6 il Wi, 8 Bk
(SN 3 S N v o o T S o SN ¥ D R VN =]
I A] ) RSD 4 0.3%~0.9%, AHXFIE ALK RSD 2y
1.12%~1.92%, RWIEEINE R I

2.4.6 FERIE BN HOACRE R 258 B Sk R
G 4 505 4910 g, FEEWE, #% “2.3.17 WHJT;
LA 10 SUANK S A . 23 RS 25 TR IR AR AR
2, 4 (1H, 3H)-MEMsbk . e K20 R4 B
WM AR R 20 uL, 7E “2.4.17 Wifoil44F
THHATIE . UREREFEAS I, DL AEES
Zx LU (R AEDO O B IS TB) R 8 e 24, TR LA I
52 O AR I AR, 45 SR AR 45 10 #UBCIE Y
IE T EERAAE S s (B D e 7 13 AL
g, HARRNAK I 5834 7.237 7.97. 12.49.
13.67. 22.45. 24.36. 25.33. 31.54. 38.86. 43.00.
51.57. 70.32 min; £S5, FRIN T I3
AR, S REWEE (6 5. 2, 4(1H, 3H)-
WEMEI W (8 5. BEERL (13 5), REHKEM
WERic A S, LL 2 SAER Y HPLC FrEUEEAE R R
T, WA 2,

R4 10 BIRERE T BEZEMALAE LB IEHEITIEER (n=3)

Table 4 Relative peak areas for common peaks of ten batches of n-butanol extracts from Isatidis Radix (n = 3)

FEAT U FH T U TR

B

1 2 3 4 5 6 (S

7 8 9 10 11 12 13

—_

79.75 5.12 9.18 0.27 0.50 1.00

2 64.32 4.91 2.78 0.20 1.00 1.00
3 40.12 1.15 4.71 0.20 0.23 1.00
4 53.99 3.20 6.22 0.40 0.85 1.00
5 19.22 1.80 3.98 0.19 0.33 1.00
6 4.06 2.30 2.41 0.11 0.40 1.00
7 23.29 030 10.71 0.59 1.67 1.00
8 6.82 0.09 1.14 0.27 0.85 1.00
9 71.44 0.01  24.96 0.21 0.56 1.00
10 4.85 1.65 0.50 0.38 1.22 1.00

1.55 2.26 4.52 0.92 4.97 0.72 0.71
1.18 1.05 2.88 2.10 1.30 0.26 0.35
0.70 0.54 1.39 0.41 0.90 0.07 0.21
0.69 0.84 1.54 0.77 1.30 0.13 0.30
0.74 1.25 1.69 0.75 2.20 0.14 0.20
1.85 1.14 0.44 0.13 1.38 0.34 0.03
0.81 232 0.78 0.36 0.15 1.44 0.18
0.76 3.32 0.15 0.02 0.07 0.02 0.05
0.55 2.81 1.28 1.53 0.05 0.36 0.55
0.78 1.39 0.58 0.19 0.08 0.12 0.12
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Fig. 1 HPLC chromatograms for ten batches of n-butanol extracts of Isatidis Radix from different habitats
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Fig.2 HPLC chromatograms for mixed reference
substances (A) and n-butanol extracts

from Isatidis Radix sample 2 (B)
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Fig. 3 Cluster analysis diagram of samples
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LR 2 AN RN B IS BT LR H: 2 5,
11 SR A T T RN 2 RN 7 5012 5 08 [ A i
AR FIR ELABLAE 2.66~5.49, FF b BBk I 7% 1 4 C BJ)
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FEMBMTE YRR (B 6 10 SRS, AR 2>
S 124 14 UD; EBAHALE 0.07~0.21, FEAHBIALTE
7 (AN 7. 8. 9 THEN:, KHEMT<8U). LikfH



¢ %% Chinese Traditional and Herbal Drugs 43 % 5 138§ 201241 A <129 -

x5 EHHOW
Table 5 Principal component analysis
PN WIUHFFAEAR{E FhHR 3 AR AE AR A
yal
FRAEARE DIERE /% R TTERE /% FRAEARME TIERE /% R TTERE /%

1 5.818 44.751 44.751 5.818 44.751 44.751
2 2.451 18.856 63.607 2.451 18.856 63.607
3 1.937 14.903 78.511 1.937 14.903 78.511
4 0.963 7.404 85.915 0.963 7.404 85.915
5 0.856 6.587 92.501
6 0.615 4.727 97.229
7 0.218 1.679 98.908
8 0.119 0.919 99.827
9 0.022 0.173 100.000

10 3.105X 107'¢ 2.388X 1071 100.000

11 6.665X 107" 5.127x107' 100.000

12 -7917X107Y7  -6.090%x107'¢ 100.000

13 -3475X107'%  —2.673%x1078 100.000

W S

Extraction method: principal component analysis

Fo6 HHXEM
Table 6 Correlation matrix
o B gy
AR
1 2 3 4
1 —-0.119 0.087 —0.872 0.136
2 —0.596 —0.468 0.492 —0.338
3 0.473 0.632 —0.503 —0.096
4 0.915 —0.311 0.106 —0.104
5 0.935 —0.238 0.172 —0.145
6 0.894 0.195 0.283 0.144
7 0.939 0.014 0.171 0.143
8 0.894 —-0.259 —0.008 0.243
9 0.042 0.702 0.623 0.262
10 0382 0.642 0.084 0.2%0 — T LR BN BT 2~20 U
' ' ' ' — TR 2011 ST L2 RS 7.
1 “0619 0035 0141 0704 12 A B Z R LA 0.07~5.49
12 0.533 0.729 0.027 —0.201 4 BESEEESERNE Q. 7. 11. 12 215
13 0.467 —0.360 —0.340 0.072 FER IS TR b 1B 25 B B Sk B
RHOE: TR ST Fig. 4 Radar chart of ratio between agglutination titer
Extraction method: principal component analysis of samples and relative peak area of main
= Lk B Lk & 0 A b components (2, 7, 11, and 12 peaks)
/m&@%m 25 EFLj 115 EFE]/‘J)FH;M_ $ﬁ$/\7£4 | B
ST AT ECBIEOR, RS B I R, $2 3 g
N2 5 115U (ORI ) 7353 7.23 43.00 min) SR 45 KRR, BN W HORE dh (B 1~
I

SBCEAR LA BEARAE AR SC g, TR BCEAR 5 ShEM, BRI =16 U) MIBHEMARAIFE &
DU BEAE ] ARF ML AR SO0 (BRI 7 5. 9 ShEMh, BEERME<6 U) #ihli
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LA AREE N HPLC FRAEEE T 2 50 11 Sl
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