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Comparison of Rhei Radix et Rhizoma — Salviae Miltiorrhizae Radix et Rhizoma with Different

Compatibility Proportions on Dissolution Rate of Active Ingredients and Anti — Renal Fibrosis

MENG Ying ,XU Zihan,GAO Liyuan,HAN Yi
(Zhangjiagang Hospital of Traditional Chinese Medicine ,Zhangjiagang ,Jiangsu,China 215600)
Abstract: Objective To compare Rhei Radix et Rhizoma - Salviae Miltiorrhizae Radix et Rhizoma drug pair with different
compatibility proportions on the dissolution rate of seven active ingredients (aloe — emodin, rhein, emodin, chrysophanol, physcion,
salvianolic acid B and tanshinone II,) and anti — renal fibrosis in rats. Methods High — performance liquid chromatography
(HPLC) method was used to determine the content and dissolution rate of seven active ingredients in single extract of Rhei Radix
et Rhizoma, Salviae Miltiorrhizae Radix et Rhizoma and mixed extract of drug pair with six compatibility proportions (1:1, 1:
1.25,1:1.75,1:2,1:3 and 1:4). Rat models of renal fibrosis were replicated by unilateral ureteral obstruction. The effects of single
extract of Rhei Radix et Rhizoma, Salviae Miltiorrhizae Radix et Rhizoma and mixed extract of drug pair with three compatibility
proportions (1:1.25,1:1.75 and 1:2) on the pathological morphology of renal tissue,blood urea nitrogen (BUN),serum creatinine
(SCr) and 24 - hour urine total protein (24 h — UTP) levels in rats were compared. Results The content of seven active
ingredients in the mixed extract of Rhei Radix et Rhizoma - Salviae Miltiorrhizae Radix et Rhizoma with different compatibility
proportions was lower than that in the above two single extract. The overall dissolution rate of active ingredients in the mixed
extract of drug pair at a compatibility proportion of 1:2 was better than that at other compatibility proportions. Compared with that
in the model group,the degree of renal fibrosis in rats significantly decreased under the single extract of Rhei Radix et Rhizoma,
Salviae Miltiorrhizae Radix et Rhizoma and mixed extract of drug pair with three compatibility proportions (1:1.25,1:1.75 and 1:2),
and the BUN,SCr and 24 h - UTP levels significantly decreased, with the most obvious improvement under the extract of Rhei
Radix et Rhizoma. Conclusion The established method can be used for the content determination of seven active ingredients in
Rhei Radix et Rhizoma — Salviae Miltiorrhizae Radix et Rhizoma drug pair. The dissolution rate of active ingredients in the drug
pair with different compatibility proportions is lower than that in the two single extract. The compatibility of Rhei Radix et Rhizoma
and Salviae Miltiorrhizae Radix et Rhizoma do not have a synergistic effect on the anti — renal fibrosis, and the extract of Rhei
Radix et Rhizoma is the most effective.
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K%K 254 nm ;AR 2 35 °C5 IR 10 wL.
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Miltiorrhizae Radix et Rhizoma

Fig.1 HPLC chromatograms
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Tab.1 Results of the linear relation test

i )35 LMIEE (pg /mL) r
FAX¥E  Y,=20987X,+3170.5 9.97~199.34  0.9997
REBR Y,=21574X,+2453.7 9.46~189.24  0.999 1
X% Y, =23 117X, +6076.2 9.39~187.74  0.9995
KB Y,=27191X,+4331.7  15.21~304.20  0.9992
KEEFH ¥, =22691X,+1291.8 9.59~191.76  0.9996
FHENER B Y, =80 995X, + 11 294 13.12~262.44  0.9999
A, Y,=26359X, + 21559 13.67~273.32  0.9998
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F2 MEEKRIEER (n=9)
Tab.2 Results of the recovery test (n=9)
BUAS  HE4Emg mAZ(ng WEEmg BKE%) X% RSD(%) | HNRS  HEAE(mg mAE(ng) WNEE(mg BKE(%)  X(%)  RSD(%)
FEXKE 0.1563 0.1849 0.3418 100.32 0.8512 0.8893 1.7311 98.94
0.1523 0.1849 0.3409 102.00 0.8539 0.8663 1.7149 99.39
0.1546 0.1849 0.3454 103.19 0.8523 0.8663 1.7036 98,27
0.1520 0.1601 0.3122 100. 06 0.8559 0.8663 1.7203 99,78
0.1559 0.1601 0.3148 99.25  100.81 179 | kEEWE  0.1449 0.1739 0.3209 101.21
0.1532 0.1601 0.3179 102.87 0.1458 0.1739 0.3205 100. 46
0.1538 0.1353 0.2868 98.30 0.1453 0.1739 0.3217 101. 44
0.1547 0.1353 0.2887 99, 04 0.1495 0.1583 0.3084 100. 38
0.1552 0.1353 0.2935 102.22 0.1439 0.1583 0.3017 99.68 9.6 155
XER 0.3248 0.3547 0.6823 100.79 0. 1466 0.1583 0.3025 98.48
0.3296 0.3547 0.6848 100. 14 0.1434 0.1427 0.286 4 100.21
0.3266 0.3547 0.6893 102.26 0.1438 0.1427 0.2828 97.41
0.3237 0.3069 0.6247 98.08 0.1429 0.1427 0.2817 97.27
0.3233 0.3069 0.6262 9870 100.14  1.61 | FEEB 0.5802 0.5927 11795 101,11
0.3229 0.3069 0.6356 101.89 0. 5862 0.5927 11729 98.99
0.3201 0.2591 0.5748 98.30 0.5844 0.5927 1.1726 99,24
0.3198 0.2591 0.5773 99.38 0.589 6 0.5712 1.1603 99.91
0.3208 0.2591 0.5844 101.74 0.5830 0.5712 11582 100,70 99.53  1.01
X% E 0.3295 0.3605 0. 689 99.72 0.5842 0.5712 1.1502 99, 09
0.3259 0.3605 0.6873 100.25 0.5867 0.5497 1.1293 98.71
0.3268 0.3605 0.6884 100.31 0.5788 0.5497 1.1202 98.49
0.3205 0.3319 0.6539 100. 45 0.5794 0.5497 11211 98.54
0.3241 0.3319 0.6462 97.05  99.20 145 | M, 0.7648 0.9728 17415 100. 40
0.3227 0.3319 0.6551 100. 15 0.7589 0.9728 1.7409 100. 95
0.3252 0.3033 0.6284 99.97 0.7598 0.9728 1.7287 99, 60
0.3297 0.3033 0.6256 97.56 0.7670 0.7705 1.5232 98. 14
0.3278 0.3033 0.6230 97.33 0.7603 0.7705 1.5265 9.4 9.3 1.26
X#H 0.8594 0.9123 17713 99,96 0.7612 0.7705 15148 97.81
0.855 6 0.9123 1.7744 100.71 0.766 1 0.5682 1.3382 100. 69
0.8559 0.9123 1.7729 100.52 0.7574 0.5682 1.3218 99,33
0.8540 0.8893 17349 99.06 0.7582 0.5682 1.3126 97.57
0.8552 0.8893 1.732 98.59  99.47 0.84
) 5T A (L DX B B 2 KO R IR AR 4R DO T er dide 3 g

WY SRR ZH A, 4% 20 24 21 b I 4 AR TR /D
R 2 4 A AR R AT, H b O A 4 el A P
T TEULIE 3.

B E A A T8 b« FH 4 B 3l A Al 43 BSOS I K BRU it
JR 2 & (BUN) | ML 38 WLEF (SCr) .24 h JRE H (24 h -
UTP) K- S F AR b, A2 K B BUN A1 SCr7K
R T E (P <0.05) ; SERIA PLAL, & 45 25 240 K R
BUN,SCr,24 h - UTP/KF-3#4 1 2 R % (P < 0. 05) HA
AR E 22 5H(P>0.05), KEH SCr i F 1
Trr24dl.1E 0% 4.
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Tab.3 Results of content determination of seven active ingredients in Rhei Radix et Rhizoma — Salviae Miltiorrhizae Radix et Rhizoma

drug pair with different compatibility proportions (mg/g,n =3)

BRI - KERS FABS At
FARARYE  FRKEE P83 IS IS 1) xEETE It FEE B FREl, it

IS 2213 0.400£0.023 0.7740.044  0.720£0.069 0.7460.060 0.499£0.063 3.1390. 147 3.139£0. 147
FRERR 1.099£0.104  0.879£0.05  1.977£0.090  1.977£0.090
B 0.22450.026 0.409£0.016" 0.3440.024° 0.45420.025 0.169+0.031' 1.601£0.067 0.743£0.115  0.482£0.023* 1.225£0.095° 2.8260.047
1:1.25 0.289+0.013 0.490£0.059° 0.515£0.014 0.59420.038 0.186+0.057 2.074£0.063 0.652£0.023  0.728+0.061 ~ 1.380£0.051° 3.453£0.075
1:1.75 0.31540.021  0.469£0.017° 0.513£0.011  0.5650.030 0.15240.044° 2.014£0.009 0.981£0.085  0.577+0.049° 1.558+0.131  3.572£0.140
1:2 0.293£0.018 0.597£0.016 0.540£0.021 0.602£0.070 0.235£0.015 2.267+0.114" 0.986£0.117  0.820£0.015  1.806+0.103  4.073+0.165
13 0.246£0.017 0.54420.024° 0.45520.016 0.558£0.031 0.186+0.017 1.989+0.008 0.695+0.157  0.59520.012" 1.290+0.155° 3.279+0.163
1:4 0.259£0.016 0.447£0.029° 0.383£0.028 0.538£0.040 0.149£0.012 L775£0.090° 0.5260.116° 0.492+0.146  1.018+0.108° 2.793+0.077

E S KFEIRIILE P < 0.05; 5 ARk E 2P < 0.05,

Note: Compared with those in the extract of Rhei Radix et Rhizoma, P < 0.05. Compared with those in the extract of Salviae Miltiorrhizae Ra-

dix et Rhizoma,2P < 0.05.
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2 AEBMELLHIRE - SR THERB S B R EE
Fig.2 Line graphs of dissolution rates of seven active ingredients
in Rhei Radix et Rhizoma — Salviae Miltiorrhizae Radix et Rhi-

zoma drug pair with different compatibility proportions

RN BB D BE . K - FFZ 25 % v] 3 i Uuo

R R BUE 4400 miR - 21/ PTEN / Akt {5 538 #%, M\

T 2 5% B £ AL I e 4 Y

3.2 XE - ASAXEMALGIERE
2020 4F i [ 24 3 (—3#8) YR

R E N 91, 35% ; N T NE RS

3~15 g, PFE RN 10 ~ 15 g3 IR LUK E G 7 B %
B R R 6 ~ 30 ol 8 P35k 10 ~ 37. 3 gl 90 85 A
KIS et 2 pi]  FEAMR RS & K - F1S5
XTI T 2 52 6 B I I i 2 e g 20 -2 R
WF5E R PE TR EE - PFS 25Xl R 4R 22 11 6 R
R LB, DFRE K - PSR T 7 A U8 R
AR LRI .
3.3 AAERAERGINAE -ASHXRHTNEE
B BHENEI

N H 2RI e 25 AT 0, K - PESIR R T 74>
AR & &I T RE PSR K#E P 5A
Ui 225 AT PP 5 L SR B 25 5 PF S0 T B B3] e 2 1) A5 6 R0
HA—F, YR B - PSR LG R 12 8F, 5/ 25
PR ) B I R A i (72, 22%) 3 7B v 2 AN 0843
WS PSS ER G R AR R BT, R -
FEFSECR BN 122 05, FHEY R B MIPFS 0 1, 19 85
SEORE  ERH -

g

B3 KRBHEFERL(Masson, x 400)
Fig.3 Pathological morphology of kidney in rats (Masson, x 400)
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R4 SHXREWEEIERILR(X £5,0n=5)
Tab.4 Comparison of renal function indexes in each group
(X+s,n=5)

28 %) BUN(mmol /L) SCr(pmol /L) 24 h - UTP(mg)
BF R 5.98+0.69 22.99+3.29 5.26+1.10
R 16.01+1.29° 56.03+6.60°  14.90 +2.29°

X 9.65+1.27" 36.41+4.91* 8.13+0.70*
FAhu 11.72+0.74%  46.50 + 3. 52" 9.07 +1.29*
1:1.2528  10.71 +£1.58" 42.50 +4.59" 8.59 +0. 85
1:1.7528  10.58 +1.16" 43.44 +4.82° 8.51+1.41*
1:228 11.57£1.02"  44.41 £ 4. 65" 8.94 + 0. 70"

E:BRFARMLE,P < 0.05; 5B R 804 ,"P < 0.05;
5 X Lrkd, P < 0.05,

Note: Compared with those in the sham surgery group, P < 0. 05.
Compared with those in the model group, *P < 0.05. Compared with
those in the Rhei Radix et Rhizoma group,*P < 0. 05.
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