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Spectrum-effect relationship of active fraction from Hedysari Radix on improving
immunity
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Abstract: Objective To study the correlation of HPLC fingerprint of Hedysari Radix and efficacy of improving immunity of normal mice,
and provide the basis for finding bioactive components and selecting the index composition of quality control. Methods The mice delayed
type hypersensitivity (DTH) model induced by dinitoflruorobenzene (DNFB) was used to study the effect and then to perform ig
administration with different extracts of Hedysari Radix for selecting the best part. To study the correlation between fingerprint and efficacy
and find out the effective substances foundation of improving immunity, the peak area of each common peak from HPLC fingerprint was
associated with the date of improving immunity in the method of partial least square regression (PLS). Results In ear swelling experiment,
water extract of Hedysari Radix was the most effective part which could improve the immunity function. PLS was used to evaluate the
correlation of effect of improving immunity and components of the water extract including adenosine, ononin, genistein, formononeti, and
medicarpin, the index of compounds to characterize the quality of Hedysari Radix, showed the negative correlation with the effectiveness.
Conclusion A new method is established to evaluate the activity of enhancing immunity of Hedysari Radix. It is of practical significance as
an effective approach for controlling quality and exploring the material basis for efficacy of traditional Chinese medicine compounds.
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Table 1 Effects of different extract fractions from Hedysari
Radix on DTH of mice induced by DNFB (Xx X5, n=10)

2H 5 FE(gkg ) B REZEE/mg
Xf — 1.35£1.37
SEEE) 1.2220 1.83+1.72
TR AT 0.1550 1.99+1.12
BER £ T AL 0.040 8 3.2442.10
LA 0.129 8 224+1.42
IKFEERAL 0.686 6 3.89+3.04

xR TP<<0.05, # 2 [d]

"P < 0.05 vs control group, Table 2 is same
Fz2 12 ML EAMKIZEMIN DNFB 54 /iR DTH B9S2
(x £s5,n=10)
Table 2 Effects of aqueous extract from 12 batches of
Hedysari Radix on DTH of mice induced by DNFB (X *s,n=10)

FES i FF f SR8 B R
papls — 0.834+0.56
S1 HARAES 1 (A 2.17£1.12°
S2 Hiletas 5 4 (B 1.47+1.08
S3 Hol B r a3 45 (BF2E) 1.454+0.72
S4 HN AR A G 1.43+0.52"
S5 Hilts B iAEE O 1.274+0.79
S6 HNBEG B3R TF 5 PR 1.30£0.53
S7 R R (4D 1.49+0.80
S8 HilsEEs (D 0.82+0.44
S9 Hilma 1.30£0.27
S10 Wil B¥a kD 0.514+0.56
S11 HoNpers 8 a (54D 2.17+£1.24
S12 HR e 2 G 1.0940.69

2.2 HPLC {5 EENE
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Fig. 1 HPLC of aqueous extract from 12 batches of Hedysari Radix
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Table 3 Peak areas of common peaks

v A W TN

B

1 2 3 4 5 6 7 8 9 10 11 12 13

SI 2766318 1467744 43828 156896 12026524 2682946 359324 375651 303376 1409736 99091 146402 639877
S2 954314 537865 58213 85923 1244800 78220 33415 94433 1701821480250 312051 97005 218075
S3 1039184 779417 60867 101972 1425937 49653 92824 176954 454676 527514 370160 122837 168 160
S4 1063269 716711 59368 188893 2436358 122886 70437 124753 455752 451130 268926 147830 258477
S5 865301 692251 68844 261083 2770823 55135 229631 230062 228663 1165567 391443 295854 258430
S6 558744 412178 35752 128639 1687676 57975 105487 56694 440891 1246456 94616 126296 119098
S7 2241759 1706353 70654 245693 12058 180 464225 107 657 915947 166299 1253381 750885 1855641093 355
S8 1540769 936077 42475 196154 7477300 699345 21803 707820 6771 819030 814805 119041 605511
S9 954302 536163 38608 171989 7665860 186332 75230 109408 29200 59276 135343 43122 94206
S1I0 1084179 682741 72891 107683 2102510 146236 181220 96515 223976 868223 233630 85461 109064
SI11 1818422 792084 41854 60776 7027934 1511735 80815 397011 92319 282720 336519 362 445353
SI12 983019 784200 54937 196743 1848157 77346 40054 148762 264569 1188210 359542 138686 253 822
e JLA R
o 14 15 16 17 18 19 20 21 22 23 24 25 26

S1 254564 215661 77208 224093 674731 98913 32432 3836 58675 12424 9849 42753 3195
S2 141775 128060 142455 123662 1130915 186770 115554 32756 688747 134126 234713 37667 50207
S3 103767 169419 79879 92821 777404 242901 119122 30670 575832 61767 100992 30468 18050
S4 132765 257670 103303 141951 1238276 224380 62853 44106 301046 83461 71695 44744 20706
S5 157322 637686 329103 246244 2692366 104626 38957 160298 388434 26155 48717 51172 31622
S6 103657 314697 280628 126692 1455124 136448 26451 62555 257020 62337 118003 40669 50208
S7 179115 236471 63306 199872 2072554 359835 34848 46956 528090 175035 68680 47935 29787
S8 63778 54434 42390 116609 3147080 360264 21110 69754 887007 225306 569391 52647 76263
S9 13271 34189 7045589 76254 2157638 0 10494 177987 68 890 0 5093 70928 47539
S10 22859 183940 229118 133695 1474237 233605 42491 46552 500144 203219 328474 71014 80980
S11 15262 17762 51883 24039 7042 65480 22773 542 2545 1806 27260 51805 1539
S12 162380 181434 146170 135286 1147693 157931 18579 35669 429545 73152 46112 68354 66323

x4 12 HEAORKIRRMIE S EERIUE
Table 4 Fingerprint similarity of aqueous extract from 12
batches of Hedysari Radix

FEah MIDURE | RESR MIMDURE | BRI
Sl 0.96 85 0.88 S9 0.80
S2 0.80 S6 0.82 S10 093
S3 0.89 S7 0.97 SI1 0.94
S4 0.96 S8 0.97 S12 091
23 EMHARMR

DLFR S 3% rp AR AL 2 1l o3 25 Ve R D TRIAR A
i (XD, PAFR 2 o H i 2 (A5 o R AR &
(Y), KM PLD ¥%, HHATIERHCHE DT, 4554533
X KT YRR Y=0.078 1 X;40.027 7 X,—
0.102 5 X3—0.060 0 X;+0.071 1 X5+0.100 5 X;—
0.033 3 X740.046 5 X3—0.025 8 Xo—0.020 7 X;o—
0.019 8 X;;,—0.038 2 X;,+0.074 2 X;540.060 1 X ,—
0.030 8 X;5—0.002 7 X;6—0.056 5 X;;—0.116 1 X;3—
0.097 9 X;9+0.073 3 X50—0.049 3 X5;—0.099 6 X5, —
0.165 0 Xp3—0.138 7 X5,—0.176 5 X55—0.231 9 Xy¢o
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x5 SHBEIEBXTIREBETIE
Table 5 Relative retention time of each common peaks
P AHXT P B e (1]
1 2 3 4 5 6 7 8 9 10 11 12 13
S1 0.66 077 090 100 151 222 291 302 336 382 444 439 470
S2 0.67 077 089 100 150 220 287 3.02 341 3.83 443 4.59 4.70
S3 0.67 077 089 100 151 221 289 304 343 387 448 4.63 475
S4 0.67 077 089 100 151 221 288 304 342 386 447 4.62 4.74
S5 0.66 077 088 100 149 219 284 299 339 380 4.40 4.54 4.66
S6 0.67 077 089 100 151 231 289 304 343 386 448 4.63 475
S7 0.67 078 0.89 100 152 224 290 305 339 386 448 4.63 4775
S8 0.67 078 0.89 100 151 222 290 306 346 388 4.0 4.65 4.77
S9 0.67 077 089 100 151 221 283 294 334 345 448 4.63 4.74
S10 0.66 077 087 100 146 213 284 3.12 337 379 44 4.56 4.66
S11 0.67 075 089 100 150 220 2.80 3.03 337 380 446 4.63 4.72
S12 0.67 077 088 100 150 220 2.88 303 342 385 446 4.61 4.73
EIE 067 077 089 1.00 150 221 2.87 3.03 340 3.80 446 4.61 472
RSD/% 078 108 071 0 1.00 173 116 137 1.06 3.07 0.5 0.73 0.74
Bt AR TR B B 1]
14 15 16 17 18 19 20 21 22 23 24 25 26
S1 479 483 558 6.5 7.02 763 812 821 929 976 10.12 11.66 1226
S2 480 485 559 616 7.05 766 809 823 932 980 10.15 11.70 12.30
S3 485 490 565 623 7.2 774 817 832 942 990 1026 11.75 1243
S4 484 489 564 621 7.0 771 815 829 939 987 1023 11.79 12.40
S5 475 481 554 610 698 758 801 815 923 970 1005 1158 12.18
S6 484 490 565 622 7.1 773 817 831 941 989 1025 11.81 1242
S7 485 489 565 622 7.1 772 823 831 940 988 1024 11.80 1241
S8 487 491 567 624 714 776 829 835 945 993 1029 11.86 1247
S9 483 489 555 617 7.1 0 817 831 941 0 1025 11.81 1242
S10 476 485 559 617 7.06 768 811 825 934 98 1018 11.72 1233
S11 482 48 555 605 7.04 768 818 826 935 98 1006 11.74 1232
S12 483 487 562 619 7.08 769 813 827 937 985 1020 11.76 1236
I 48 487 561 617 7.08 7.05 815 827 936 9.02 10.19 11.75 12.36
RSD/% 074 062 081 092 068 251 085 066 067 069 0.78 0.66 0.69
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