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Spectrum-activity relationship of hemagglutination components in Isatidis Radix
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Abstract: Objective To study the active components in Isatidis Radix with agglutination effect on red blood cells. Methods The
different extracts from Isatidis Radix were obtained by the means of systematic solvent extraction and their antivirus activity was
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.
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Table 1 Isatidis Radix origins

P % W Py e

S (]

1 BB AL GAP St 2205 2006 4F

2 VALABARHT T 2 RORL O AR ETARAR R 2006 4
AT

3 BRI M BIRILRIR 2007 4F

4 AZENRIETEE TR AR NS RIE 2007 4F
ik

5 IWARIGYTH M T WARIEST 2007 4F

6  ZHEMNT AT ZHEE 2007 4F

7 LPEE AR Eg L 2007 4R

8 HulBerith 2581ty HIEB 2007 4

9 HlBEET 2T HlBEPE 2006 4E

10 bz [ i WAbEE 2007 4

KA, KR, TR, 4 CORAFEH . Bl I
(Alsever’s Solution): HAHIMAIR 0.55 g« FIKIREN
8.0 g« MM 20.5 g« WALEN 4.2 g, DIKERIFHG
B2 1L (pH6.2 /ifi), NEEKW, v, 4 CH
M. SR MERMEET, 555
R G, G & PBS P 3 I, i 2 IRLA
2 000 r/min Z5.L» 5 min, AR LA 2 000 r/min 20> 10
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Table 2 Detection of erythrocyte agglutination activities

on different polarity fractions from Isatidis Radix
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Bt iR 2, B B A 127! 2
1B T AR AL 1x27* 8
R X272 4

2.3 MRIEIRIE T EZERALAT 2R G L1 S AR AY SR EE 1K 00
231 10 #ACERIE T BEALRE s il
S 10 AN [F] 7= H AR WS MR 2584 B ok R G 4 507D
2110 g, KEMOE, BERIEHIET, R IMAIL
THE 100 mL, %%, FRE R, BUE 30 min, S
AbEE (T% 500 W, A% 25 kHz) 60 min, W4EIE
TESEL IR TE, N PBS W, ERR
10mL, JopuEd, 3T 4 CORAFH, HIfE.
232 FARAAMHARIGTERI 3 HC 10 bk
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Table 3 Detection of erythrocyte agglutination

activities on ten batches of n-butanol

extracts from Isatidis Radix

- A N A AR B FH S Vs AR
RS EL /U MBS /U
1 1x27° 18 6 1x27 14
2 1x27° 18 7 1x27! 2
3 1x28 16 8 1x2™*
4 1x2710 20 9 1x273 6
5 1x27° 18 10 1x2°° 12

2.4 RIERIE TEEERAI HPLC 354 E g

240 (AESAE @i F: A Waters Sunfire™ Cig ki
(250 mmX4.5 mm, 5 um); WA LM (A) -
0.02%TME MR /KW (B), ZRIERREELLN, Vel 7
0~5min, 5%A; 5~90 min, 5%~80% A; 90~95
min, 80%~5% A; Kl 224 nm, ARV E 0.6
mL/min, i 30 ‘C, HEFEE 10 ul.

2.4.2  SSPHESRBIGEI S RS R FREC R A
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MiEE, 20 E T 10 mL &=, F O e gy
W BRI, B PE TR R A &
I I A RO B, B A U s IR A 1A,
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th RN 0.22 mg/mL, 2, 4 (1H, 3H)-ME Mk —
> 0.12 mg/mL, #EKZL4 0.09 mg/mL).
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WRAE 24 h WEEE.

245 HEIMERE  HUR M (FER 15, $%
“2.3.17 I RN IE AT HI 6 I HR A, #E Lid
RS AE T o IERE b, WSS i AR LR B
i 7] () RSD 24 0.3%~0.9%, AT B RSD Ay
1.12%~1.92%, RWIJEFEINE R I

2.4.6  FEAIIE  EUASTE = R S AR 25 B4 R ok R
(Gt 4575 4910 g, WEME, % “2.3.17 TR 7
A% 10 AR TR . 40 R S R 15 1
2, 4 (1H, 3H)-Ms bk — i, 5 T 20 (1R A X B i
W AR AR 20 ul, fF “2.4.17 o341
NEHTIE . AREKE NS L, DI Aikgs
Zx LUV (R AT R B IS R DA s MES 4, THR S I I
LS LA IR AR, 255 WER 45 10 #EABCEAR
IE TR ARSI ERE R (B D JEafe T 13 At
g, HARRN KR 583, 7.23. 7.97. 12.49.
13.67. 22.45, 24.36. 25.33. 31.54. 38.86. 43.00.
51.57. 70.32 min; Z5X RGO, FRN T 3
Mg, R EWE (6 5. 2, 4(1H, 3H)-
WEMRIR ] (8 ). BE LAl (13 %5), £EKEM
VR IE A S, Lh 2 S AE Y HPLC FaSUEIEAE R
JalEg, LA 2.

R4 10 HHRERET B2 R IEEMIERR (n=3)

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

FEA U R T U T AR

B b

1 2 3 4 5 6 (S

7 8 9 10 11 12 13

Ju—

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 4.06 230 241 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 2.32 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




+128 - ¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 18] 201241 A

S10

S8

S6

S4

S2

60 80 100

t/ min

110 #tAREF= AR ERIE T B2AR LAY HPLC &i%[E
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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Table 5 Principal component analysis
o WIUREF AEAR (Y Fh3E AR AR
FRIEARAE TIHRE /% ST UTEkE /% FRAEAR(E TIERE /% ZIlimkE /%

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 10716 2.388X 107" 100.000

11 6.665X 107" 5.127X 1071 100.000

12 —7.917x107" —6.090X 1071 100.000

13 -3.475X107'%  —2.673%x107° 100.000

P F S oA

Extraction method: principal component analysis

Fo6 MXEM
Table 6 Correlation matrix
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 e 4‘j¥[ﬁ?6
11 —0.619 0.035 0.141 0.704 12 AT AL A EL A 0.07~5.49
12 0333 07290027 0201 M4 HSREBESERSE Q. 7. 11, 12 2U§)
13 0.467 —0.360 —0.340 0.072 FEXHIEETAD LE 4B 26 R B9 T A E

P77k TR T

Extraction method: principal component analysis

Fig. 4 Radar chart of ratio between agglutination titer

of samples and relative peak area of main

EUR WL 2 %m%,% 1 %m%ﬁﬁj‘ﬁxqtm%ﬁﬁj\?f4/l\jiﬁi components (2, 7, 11, and 12 peaks)
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25 11 S CORETINA] 23 51024 7.23 43.00 min) TR M85 TR, B =i e S (R 1~

LB LA B A G E i, WIREAMCIAR 5 S FEdh, BHRTEE =16 UD R RAIAT i
PUR BEAE F AOS ML SR S0 CBI7 5. 9 ShEdh, BHEMEZ<6 U) #io i



<130 - ¢ %% Chinese Traditional and Herbal Drugs 38 43 % 25 18] 201241 A

IR A8, IX LI AT T AL AR SRS R AE —
SEFE RS ZRAEAR WA 20 40 Bt B 15 2 N 4143 1)
FRIEAS B BEEEA i B RE s (R 64 84 10 “54F
i 8 USHHEME <14 U) RAEERA ik, (Hi%45
R 2 I FUSE DL R, LR, mRel
Ak A S 2 . AR R I 2 SR A —
5E PR AT B 23 46 B DR A K

TR o3 BTN 2 AR Tl I 2 AR 4 LU
AR EEA R — M Z g M k. AW
FAE RGO 2R Rt 1, WA AR R 4L
Pl 1 A0 24 BE 2GR0 I8 FR b, I 3 sy o B i St
FESH GRS E, FRlE— 045G o1&
FEXT O THIRRUR) 8 LU DA A 41 2R I AR AR 21 4 Jfu £
SRS PR PP R R P (R4 I o ASBIF A B af 20 40 i
R S BE AR YUR S BRI AL DS E I AL
AR PEATD T S I PR 7 280 1) 247 1 S 36 R A 7 30

T IR h 2 R BT
BB I A s APt il JUO), o THES 22
IS T S AR HERT T I R, AU %
AW TRER “HEDRERR 7 A REFRLDN T BRI I SR,
T RBE IR “BET H br oy /A8 1 vh 2535 3506
R” W, IR ILAE AR ik b v, 3
FEA D& LUt SO RO V)N AL, I R G
FIGSUEIES B S 230 AR, H A IR EUR
D ETE AR S YAV EPA E S NI el Pa e
W JIT o) I () A Sk < HL RS 7, 8 i e/ 3
i HbRRr CRFEPITE P R R b 45
DALMEE P = ) “ a5 97 —— 25 B R 87 s AR
b, A E 2 A, FALRRILIER
R b 2 R R AR
R LA A AR HPLC FRAE b 2 51 11 504
CERBAIF IR 2350k 7.23 43.00 min) SHCHE AR 2040

WO E AR DG 5, R REABCE AR B R 1EH 1)

FRIEFRE0E, wIOLSetE A B AR JF Gk Shil

BV T I FH 2 AR 2 AT AR AT s B A ST R RO AR

HPLC FiE KIS 5 28GR, WS “45

SIS 55 253000 1 v 24 ot B 4 AR AR A P R

MR FNEL R SRR

S 3k

[1] Rk, B8 R o5k #, &5 BT i A AR
WA ) A 21 40 PR e SR TR R PR I ST (9], 255 AR,
2010, 45(8): 1028-1034.

[2] Z=9€k, BS Pk, EAnn, &5 BT e m R A
TP B AR S I AR VR AN (3], 24 %% 2E AR, 2009,
44(2): 162-166.

3] MREF, 70, E—%. PR RN &
SAFFVE (0], T2, 2010, 41(1): 1-5.

[4]  IMHEE, TRENAD, PARZE. ARCEARUE BEE BT 5T
[7]. B 25 HE2EIE R, 2007, 23(6): 835-836.

[5] REEEGE, S P, gk/AEE, A RS TREARIE MR R AR
WE AR T i AR AT ST (7], 2R, 2010,
45(4): 479-483.

[6] "hEZjd [S]. —HL. 2010.

[7] BHF, & BR, A, & BERLIE T BEALRR A
Pl ol 11 2R 28 23 T B A B TR MEAH OG0 AT (0], TR 2,
2005, 28(12): 1079-1082.

8] & #, BHEME, o4k, & LWERAFEHP S
HPLC fg4r &tk - b2 iR BT (0], fh2& o i it
1, 2008, 17(1): 24-28.

[9] XZRHE, RAHBH, BR23E, 4. MBI PMN B
W R R AFAE [7]. TR 224, 2008, 33(15):
1884-1889.

[10] H/hi, 4 Wk, &5 FH S 2R E R SE
[7]. W2y, 2010, 41(4): 505-508.

[11] #/Nm, BE PE, RO, . 5T RO iR N i
NN S R P IR R [J]. h By,
2009, 40(9): 1345-1348.



