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Spectrum-effect relationship of Salvia miltiorrhiza extract on HIF-1a of retinal
Miiller cells in AGEs or hypoxia conditions
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Abstract: Objective To investigate spectrum-effect relationship of the extract from Salvia miltiorrhiza on HIF-1a of retinal Miiller
cells in the advanced glycationend products (AGEs) or hypoxia conditions, regarding tanshinone IIA as reference to explore the
relationship between pharmacological effects and chemical substances, and to reveal the material basis of S. miltiorrhiza treating
diabetic retinopathy (DR). Methods Fingerprints of different S. miltiorrhiza extract were established by HPLC and characteristic
peak’s area was recorded. After that, the expression quantity of HIF-1a of retinal Miiller cells were tested in the AGEs or hypoxia
conditions under the two different conductions: S. miltiorrhiza extract or only tanshinone Ila. Gray relational analysis and partial least
squares regression analysis (PLSR) were combined to build spectrum-effect relationship. Results Seventeen characteristic peaks
were marked out. Compared with the model set, 10 batches of extracts and tanshinone IIa could lower the expression quantity of
HIF-10. The statistical results showed that the peaks 1, 5, 6, 9, 10, 11, 12, 13, 14, 15, and 16 would inhibit HIF-1a expression, which
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made great contribution. Conclusion The 15,16-dihydrotanshinone I, cryptotanshinone, tanshinone I, tanshinone Ila, and other six

components might be the main effective components in the ethanol extract from S. miltiorrhiza.

Key words: Salvia miltiorrhiza extract; spectrum-effect; fingerprints; Miiller cells; HIF-1a
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mmol/L F4 1) DMEM #5573 A2 I 150 mg/L
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£R2 FEMPH HIF-1a RKIEE (X+s5,n=06)
Table 2 HIF-1a release in Miiller cells of each group (X + s,
n=20)

4 HIF-1a 451 HIF-1a
pagit 0.796+0.033 S5  0.739%0.056
B 0.85940.055% S6  0.611%£0.073"
FHZ1 1a 0.526+0.042" S7  0.417%0.065
S1 0.565+0.067" S8 0.538%0.062°
S2 0.315+0.025" S9  0.68310.060°
S3 0.651£0.050" S10  0.53610.045
S4 0.408£0.092"

SXHRA A “P<0.05; SHRMALE: P<0.05

4 P <0.05 vs control group; “P < 0.05 vs model group
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110 #tFH-S4RE4 HPLC $a 4 EiE
Fig. 1 HPLC fingerprints of extract from 10 batches of S.

miltiorrhiza
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Fig.2 Common characteristic peaks of extract from 10 batches

of S. miltiorrhiza (a) and mixed reference substances (b)
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TIFH), B bR (V) AT, FIH Matlab
(R2015b) #fF:, iz AR (L OCHR 73 HriZonf HIF-1a %
R EFATIBROC R . KB BT IS 77 51 ¢k
FER /N, AT 8 48 S B AR DA 24 280 ok 1 K /)
(£ 5). g5 R BIRIBGUENE %Ak g5 HIF-1a 1)
LKk BA—ER KRB CRELEE>0.6), RIFFHS
eI E HIF-1o FIE/EH AL I RE A
gE R WRIEICEREE R/, W e % i I % 25 3UE
I DTER BT R X172 > Xo > X10™> X15 > X6 > X5 >
Xo > X35> Xuu=>Xa > Xe > X > X > X > Xg > X1 >
X, 4 SRR B, 10 S8R 15,16- —4
FHZE 1, 11 SIEAEFIZSE, 12 S0P 1,
16 SRS a.

2.4.2  ff/D ZIIESSHT K HPLC 540& 0 &%
FRAE U RV AR il Ok R P I AR & X,

&3 10 S RERBMINEFEEERLHHE

Table 3 Common peaks, and efficacy Y of extract from 10 batches of S. miltiorrhiza

LT AR
Ei1RYN
& 1 & 2 & 3 & 4 & 5 % 6 g 7 % 8 % 9
S1 107.0 1754.1 1698.6 163243 293.7 381.7 4532 811.2 383.1
S2 117.4 756.3 2002.9 8 584.5 288.3 744.6 270.5 493.1 2028.5
S3 103.5 1015.8 14824 107663 184.8 386.6 275.8 478.4 642.9
S4 135.8 865.4 1301.5 9006.1 145.4 318.3 405.2 552.3 12348
S5 923 1992.7 17489 133129 2129 526.6 353.6 594.4 1183.1
S6 100.9 22732 14454 239355 513.3 311.1 316.3 486.7 255.1
S7 114.7 1737.3 12953 120323 171.5 345.7 342.3 569.1 25293
S8 104.1 2234.0 21059 14 640.6 205.4 425.8 324.2 555.9 1080.8
S9 53.7 862.7 924.5 8293.2 136.4 2329 138.9 288.9 232.6
S10 153.8 2855.8 22553 199774 381.5 626.1 318.7 667.3 585.5
HEk LA AR
I 10 W 11 I 12 U 13 U 14 U 15 % 16 I 17 Y
S1 805.4 34315 37922 511.6 3003.4 25983 30 033.2 296.3 0.294
S2 2667.8 42139 3507.3 464.2 1 898.4 1362.1 11 080.4 1179.5 0.544
S3 1083.9 2519.5 3339.8 271.5 1854.6 2036.3 11 968.8 484.2 0.208
S4 1822.7 2733.1 45544 463.2 3125.3 3026.1 11 673.6 1220.8 0.451
S5 2167.7 2773.7 3079.5 406.5 1281.0 1157.1 8421.2 1641.9 0.120
S6 616.1 2091.4 3627.5 262.6 3090.3 3033.2 11291.2 179.2 0.248
S7 3 868.0 3959.6 3467.2 1036.2 1337.1 805.1 7897.4 3030.1 0.442
S8 2194.6 26279 4280.8 397.7 2 808.4 2556.3 10 535.7 702.7 0.321
S9 294.9 2367.0 1216.9 135.7 572.7 865.8 94513 257.5 0.176
S10  1008.7 3296.7 1981.7 399.0 1413.9 1001.3 22 088.3 297.3 0.323
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x4 10 {LASEBRYELEERE
Table 4 Fingerprint similarity of extract from 10 batches of

S. miltiorrhiza

fits HCUE it AU
N 0.941 S6 0.941
S2 0.972 7 0.950
S3 0.992 S8 0.987
S4 0.974 S9 0.984
S5 0.979 S10 0.980

x5 ASREWS HIF-1a RIEEMXKE
Table 5 Grey relational orders associated with fingerprint

patterns of S. miltiorrhiza and HIF-1a release

g5 HIF-1a 353 HIF-1a
1 0.678 8 10 0.720 3
2 0.700 3 11 0.6773
3 0.683 1 12 0.685 3
4 0.699 2 13 0.699 7
5 0.702 7 14 0.699 8
6 0.689 0 15 0.709 9
7 0.683 7 16 0.705 7
8 0.682 6 17 0.754 6
9 0.7312

¥4 HIF-lo 31K & 125 2R AF il 808 R0 Hr
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0.200 7 Xo+0.090 3 X10+0.284 5 X1;+0.151 3 X1+
0.082 3 X13+0.239 9 X14+0.158 4 X;5+0.034 2
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BN Xi> X0 > X1a>> Xo > Xi5> X1 > X > Xs > X10>
X13>X16> X > X177 > X > X > X > Xo, Hod Xy X
XS\ X6\ XQ\ X]()\ X]l\ X12\ X13\ X14\ X15\ X16 E/‘]
EHREONIE, 1% 12 4> H AR A R “ 2458085
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Xs Xi7 RZ A B AR, Ho 4 SN FHR TR B.
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HoAth (i IR R b SR e E . b Xars
Xo 50| HIF-1o FRIEANRIEMIG, SKERES
Prat A — 3, H A 25 AR A 27 1 23 %o 41 1)
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I K 6 DN HARIE ST (I 1. 5. 6. 9.
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3 iTig

KM M v s DR R AE R R E R,
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(LR F=1), R o P 2 5 5 s T 1 e )
R A AR PERE A I N JE BT ) LA e P TR PR 4
PV SRR o T i U B3 A IR IR b AT A
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R A R REVIRG, HRE R REENEN. &
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B, R0 I 7 24 1L e B 7R =R E ) AGEs
AR AL Miiller 4 MRS E M BRI A0 i e 128
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@z —U8, FFSONFNEIE T AT 42—,
%f DR B — 2 Biia /e - AR 10 LS4
B B SR ST S0 Ua AR %, SRt
X DR HIBT¥E1E R « 45 3R 10 PS4 St
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Y B A A FRR B IR EH

VEGF & H il O &0 o< B (1) M A B A 2t R
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I R AR R AGEs IR B, 8900 VEGF
RS, SERA VEGF &AM R, oS e
1bid#E, VEGF /KF# DR e HE IR EH HE R E
KRRV, HUATESRE M T, 2 BRI EE K
FEAEERYE, DAERFAERRAS . HIF-1 /2 1 P
TRV ST R, A& HIF-1o 1 HIF-18 41%
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