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Screening and Verification of Compatibility Proportion of Effective Components from
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[ Abstract | Objective; To screen the best compatibility proportion of total alkaloids of Coptidis Rhizoma
and Notoginseng Radix et Rhizoma total saponins ( HS composition) by uniform design and pharmacological model
and to observe the effect on diabetic complications. Method: The total alkaloids of Coptidis Rhizoma and
Notoginseng Radix et Rhizoma total saponins were used as the research objects, U, (6°) table was choosed for
grouping design. The content of triglyceride fasting blood-glucose ( FBG ), prothrombin time (PT) and active
partial thromboplastin time ( APTT) was chosen as index. The best dose ratio was obtained by multipleregression
analysis. Rats with type 2 diabetes mellitus induced by high-fat diet combined streptozotocin were divided into

blank group, model group, metformin group (150 mg-kg™'), HS composition group ( total alkaloids of Coptidis
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Rhizoma 360 mg-kg ' + Notoginseng Radix et Rhizoma total saponins 40 mg-kg ~'). Rats were administered orally
for 10 weeks. By observing the blood glucose, glucose tolerance, area under the curve ( AUC), triglyceride
(TG) , high-density lipoprotein ( HDL-C) and low-density lipoprotein ( LDL-C), hemorheological indexes and
pathological changes of pancreas, heart, kidney and retina in rats of each group, the effect of this composition on
diabetic complications was verified. Result; Combination of 625 mg-kg ' total alkaloids of Coptidis Rhizoma and
60 mg-kg ' Notoginseng Radix et Rhizoma total saponins was the optimal dosage ratio of HS composition. The
validation test showed that compared with blank group, the fasting blood glucose and lipid levels in the model group
were significantly increased (P <0.01), and HDL-C was decreased (P <0.01). The hemorheology indexes of
whole blood were significantly increased (P <0.01). Compared with model group, the FBG in metformin group
were significantly reduced at week 6, 8, 10 (P < 0.05, P <0.01). Compared with model group, HS
combination group 2, 4, 8, 10 weeks significantly lower fasting glucose levels (P <0.05, P <0.01), serum TG,
LDL-C significantly lower values (P < 0.05, P <0.01), HDL-C, HDL-C/LDL-C values were significantly
increased (P <0.01), whole blood high shear viscosity and whole blood viscosity were significantly reduced (P <
0.01). HS composition could reduce the blood sugar and lipid content, reduce the whole blood viscosity, and
reduce the damage of pancreas, heart, kidney and retina. Conclusion: The optimum compatibility dose of HS
composition have a good therapeutic effect on diabetic complication rats induced by high-fat diet and streptozotocin.

[ Key words |

diabetic complication; total alkaloids of Coptidis Rhizoma; Notoginseng Radix et Rhizoma

total saponins; uniform design; compatibility proportion
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Table 1 Scheme of dosage and proportion of HS composition based

on uniform design mg-kg ™!
151 ﬁj‘iff)%“ jt(f;?ﬁ R
ficfhi 1 125 160 285
ficfh 2 225 310 535
MiAn 3 325 110 435
Rifh 4 425 260 685
Befh 5 525 60 585
AL T 6 625 210 835
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141 e 2 41 FeqR 3 20 BOAE 4 41 ROl 5 4.
WAl 6 (A2 B 5% TR 5. o4
JE AR IR R A R, B E R T d,
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3.1.1 HS HAAWAAE Xt /N 52
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Wy STZ WLy ifs 5 7 /0 B s B A2 AL, 5 R AL 4 1
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®2 HSEAWHNRZEMEENZI(x+s,0=10)
Table 2 Effect of HS composition on fasting blood glucose in mice

(xxs,n=10)

13 it i L 4] 1A% IfiL 4% T R
/mg-kg ! /mmol -1, ™! /%
2 - 9.97 £1.57 -
LA - 34.59 +8.81" -
EHTR — P OBUIK 220 24.82 £5.06% 28.2
fic ffi 1 125 + 160 26.81 6. 66 22.5
Biifh 2 225 +310 21.33 +8.07% 38.3
Befh 3 325 +110 20.90 £5. 64% 39.6
BefH 4 425 +260 18.42 8. 12% 46. 8
FCfh 5 525 +60 17.86 =6.31% 48.4
g fh 6 625 +210 20.13 4. 87% 41.8

WS AHEED P <0.0l; SHEBAHHEYP<0.05,”P<
0.01(F£4~7F).
.48 -

3.1.2  HS G4 FC X /)N BUBE I B (8] 19 5% i
S A g B S 4, Bl 6 4 PT (B & THe
(P<0.01),Ficfh 4 21, Bcfh 5 4 Bl fh 6 41 APTT
B EFE(P<0.05,P<0.01), W33,

%3 HSAHASYX/NMER PT R APTT EHZMH (2 +s,n=10)
Table 3 Effect of HS composition on PT and APTT in mice(x £,
n=10)

aw S
2 H - 9.07 0. 40 26.09 +3.51
1fiL ZE 38 290 9.59 +0.83 24.47 £1.80
it fh 1 125 +160 9.53 +0.43 26.28 +3.67
W {h 2 225 +310 9.07 +0.26 24.78 +1. 89
Ficfl 3 325 +110 8.46 £0.48 26.03 £2.43
fig {1 4 425 +260 9.17 +0.76 30.30 £5.78"
Biff 5 525 +60 9.98 0. 80% 41.90 £8.18%
fid{f 6 625 +210 10. 01 1. 40% 33.61 £5. 447

W5 AA LK"Y P<0.05,PP<0.01,

3.1.3 BRI BT as S LA HE M TR A
O3 F IR AR A Y45 B L AT 2 o0 LA 4, 15
F] A 9 97 F Y = 0.000 006 9Xa® + 0. 003 639 8Xa +
0.000 001 7Xb” —0.000 003 7XaXb + 0. 034 838 9;
Y% FE, 4 Xa =625 mg-kg ', Xb =60 mg-kg ™'
I, Y =49. 3, B 24 & % S AR Wi 625 mg-keg ™', =&
SVETF 60 mg- kg I, BT M 4> R ik 49.3%
AW BB RN B A 43 Bl DL PT (B Ay i 3 4
b, % ¥ 5 B iR e 4 2 #E AT 813 43 A, 45 30 el )H
B Y = 0.0001033 Xa° - 0.0226188 Xa +
0. 000 008 5Xb° —0.000 024 3Xb +10.277 215 0, 48
TR 5 45 AR Y Xa = 625 mg-kg ™', Xb =
60 mg-kg "B}, Y =10. 74,0 PT =10.74 s, 5™
A FE B R, BLOAPTT fE by 0 i 8 A5, ¥V =
0.000 237 9 Xa® + 0.056 6952 Xa + 0.000 069 1
Xb> - 0.000 396 4 XaXb + 23.500 688 3, A4 K &
A R R Y Xa = 625 mg - kg ', Xb =
60 mg-kg "B,V =46.85, B APTT =46.85 s, 4 &
Y7 A B A RONE o B G W /0 BRORE 45 24 0 SR AR
A E R SR YIBE 625 mg-kg ' + S LB RAT
60 mg-kg ™', Fig JEF R R R BT S AT RS R R
7 5 R B AWK 360 mg-kg T + Z b BT 40
mg-kg ',

3.2 AR UE R

3.2.1 XRBUMAE KBS 25 2580, 35 A8 K IR
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25 MR MAEE Y B S T M4 (P <0.01), 5251
21 B B 20 K B2 I A k0 B ] e T
(P <0.01); 5EIRZ A, — P SUIA F 442555 6,

F4 HSHEYNARZEMBHZIE (2 £5,0=10)

8,10 J& i 4% 45 B @ F# AR (P <0.05,P <0.01) ; 54
TIH HCH HS A WA 2,4,8,10 J 23 i 1 A K
SE- 27 A I AR (P <0.05,P <0.01), W34,

Table 4 Effect of HS composition on fasting blood glucose in rats(x +s,n =10)

) # 4 1L B/ mmol - L ™!

i /mg-kg ™! 0 J4 2 1 414 6 i 8 il 10
25 1 - 5.19 0. 47 5.34 £0.26 5.18 £0.45 5.70 £0. 48 6.14 +0. 44 5.97 +0.51
A - 8.73 +2.52" 9.42 +3.21" 9.87 +3.09" 16.25 +3.09" 16.24 £4.11" 16.98 +2. 52"
R R — F UK 150 8.33 +1.33 9.07 2. 11 11.33 £2.46 12.58 +4.47% 10. 53 =3.38% 11.98 =5.44%
HS &Y 360 +40 8.72+2.22 6.30 =0.79% 7.38 £1.70% 11.95 +7.08 9.70 +2.89% 10.25 +2.94%

3.2.2 PR HMRBEm RS 5 HA T,
TR0 20 A B A T T A A W IS A B T B KT 3
ETE (P <0.01) ;5018 —H WKL 5 HS 41 &4l
VA BE S 0,30,60,120 min Il 2K S 3 5 3 K
THIAIZH (P <0.01) FiAIZH AUC B Fm T HA
(P<0.01); 5EIAIA] H#, — H WAL HS 4 &
Pl AUC W EPEIR(P <0.01), WES,

3.2.3 XPREUMARMSZ 525 (Al g, B AL

x5 HSHAGUNMAROBBEMEBHZE (2 +5,n=10)

KL E S TG K 8 3% F+ & (P <0.01) , HDL-C
AR (P <0.01) , HDL-C/LDL-C B B A% T 25 14
H(P<0.01); 5BIA A e, $hiR — W XU TG
H W) SRR (P <0.05), HDL-C #] & A& (P <
0.05) , HDL-C/LDL-C W] i J} &% (P <0.05) ; HS 41
YA h TG & LDL-C {H B & FEL (P <
0.05,P <0.01), HDL-C, HDL-C/LDL-C & % J} &5
(P<0.01), W#E6,

Table 5 Effect of HS composition on oral glucose tolerance in rats(x +s,n =10)

o Fiil==s Il 8%/ mmol - L~ AUC
/mg-kg ™! 0 min 30 min 60 min 120 min /mmol +h+L~!
2 - 6.01 £0.49 8.82 +1.35 8.47 +0.55 6.58 +0.62 15.56 +0.859
LAY - 16.98 +2.52" 31.13 £3.59" 33.14 +0.39" 28.44 +3.05" 58.89 +3.36"
SRR — UK 150 11.39 £5.71% 17.99 +4.46% 23.35 £6.39% 19.49 +8. 14% 39.10 £10.67%
HS A &9 360 +40 10.58 +3.43% 24.05 £5.48% 28.26 £4.29%) 22.36 £4.77% 47.05 £8.24%)
F6 HSHEWXKRMARKFEHNEM(x+s5,n=10)
Table 6 Effect of HS composition on serum lipid level in rats(x +s,n =10)
21 51 F &/ mg-kg ™! TG/mmol-L~! HDL-C/mmol-L ™' LDL-C/mmol-L ™! HDL-C/LDL-C
=M - 1.07 £0.23 1.09 £0.18 0.52 £0.08 2.14 0. 49
FER - 1.65 +0. 84" 0.60 £0. 19" 0.44 +0. 15 1.45 +0.61"
Eh AR — F XUIR 150 0.87 +0.22% 1.07 20.39% 0.44 +0. 17 2.61 1. 11%
HS & 360 +40 0.65 +0.23% 0.82 0. 14% 0.32 £0.10% 2.75 0. 63>

3.2.4 XRRIMEMA=HBnEm 5504
PO AR A A R B 4 i vy b DD A 8 3 T
(P<0.01); 5HRIH b A, — HOWUNCAE 42 i v U1 %6
B U B A (P < 0. 05) , HS 20 4 W 41 4 1l 5 V) & B
Hamrh U FE R B EREIN(P <0.01), WERT,
3.2.5 XEHEARBAZIEEF=MEN FHAK

BRI iR PN Ji Iy ZH AR A SE B B I RO B %, B O

i, B R s 2E T, 965 P4 40 I K50 2, 40 i i

o R ZH R U I P IR S R D e e A

LN HUIIE | JBR & P9 40 i K i D A0 i S ek b s

25 2H PO IR I e D 2 B Y DAY 4 S el D

JBe i 2 4 o R T OBUICAR O B e 8 52 /N R IE | £k
. 49 .
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®7 HSHGUMARMBREZHHM (3 +5,n=10)

Table 7 Effect of HS composition on hemorheology of rats(x + s,

n=10) mPa-s
15 7 1 LM IEE b PIgE ANk
/mg-kg™' (200 s7") (30s7")  HpEGBs)
251 - 3.76 £0.52  4.52+0.82  6.68+1.98
R - 4.68 +0.40"”  5.92+0.61" 9.99 +1.40"
ERR UK 150 4.39 +0.22 5.37+0.33” 882+1.24
HS 4 AW 360 +40  3.97 £0.34>  4.85£0.54° 8.69 £1.60

FUC /D I 5 RN 198 55 oA 40 i i /D, AR R T
TR 5 B B . HS 2145 W Al R BUBE S 80 8%
A TP AR B R RS A R 2. W L.

Az B BRI C UL D. HS A 4L (1 2 ~ 4 [7])
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Fig.1 Effect of HS composition on pancreas histophathology of rats
(HE, x400)
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Fig.2 Effect of HS composition on myocardial histopathology of
rats( HE, x400)
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Fig.3 Effect of HS composition on kidney histopathology of rats
(HE, x400)
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Fig.4 Effect of HS composition on retina histopathology of rats
(HE, x400)
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