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I nteraction of Scutellaria-Coptis herb pair in improvement of glucose and

lipid metabolism of type 2 diabetes rats based on response surface method

CUI Xiang, SHANG Er-xin, JANG Shu’, QIAN Da-wei, DUAN Jin-ao

(Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources,
Nanjing University of Chinese Medicine, Nanjing 210023, China)

Abstract: The response surface method was used to eval uate the concentration range, property and degree of
Scutellaria (HQ) and Coptis (HL) herb pair on improvement of glucose and lipid metabolism in this paper.
Type 2 diabetes mellitus (T2DM) was induced in rats by low a dose of streptozotocin (STZ) in combination with
high-fat diet feeding. The rats were administered with HQ-HL extract pairs at differentratio(1 : 0,3:1,2: 1,
3:2,1:1,2:3,1:2,1:3,0:1). To investigate the influence of herb pair extracts on glucose and lipid
metabolism of T2DM rats, the multi index synthetic index method was adopted to integrate the indexes, then
the response surface method was applied to analyze the integration results. The ratio of HQ and HL from 3 : 1
to 1 : 3 showed a synergistic effect (with the value between —0.2 and —0.8). Especially, when the proportion
was between 3: 2 and 1 . 3, herb pair extracts possessed stronger synergistic effects (value: —0.8). The high
dose of HQ-HL with theratio of 1 : 1 exhibited the strongest synergistic effect.
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Tablel Effect of Scutellaria (HQ) - Coptis (HL) with different proportions, doses on index of glucolipid metabolism of type 2 diabetes
mellitus (T2DM) rats. n=6, X+s. ““P<0.01, “““P<0.001 vs normal group; "P<0.05, ~“P<0.01, ""P<0.001 vs model group.
FBG: Fasting blood glucose; FINS: Fasting insulin; TC: Total cholesterol; TG: Triglyceride; FFA: Free fatty acid; HDL-C: High-density
lipoprotein; LDL-C: Low-density lipoprotein; QL: Scutellaria-Coptis herb pair

Group FBG/mmol-L™*  FINS/mU-L™*  TC/mmol-L™*

TG/mmol-L™* FFA/nmol -L* HDL-C/mmol-L™* LDL-C/mmol-L™?

Normal 5.35+0.25 21.33+0.90 1.68+ 0.19
Model 316+225°"" 3435+1.99°"" 254+0.16""
HQ (1) 27.87 + 2.48 30.71 + 2.46 2.42+0.13
HQ (3) 26.75+ 1.82 30.35+ 2.15 2.36+0.11
HQ (6) 26.08 + 2.37" 29.99 + 217" 2.21+ 007
HQ (9) 2585+ 21" 28.36+ 1.01" 1.99+0.16"
HQ (12) 26.90 + 1.58" 29.35+ 2,25 2.16+0.14
HQ (15) 27.81+ 2.05 29.75+ 1.23 2.26+ 0.05
HL (1) 26.75+ 2.28 27.99+1.17" 2.38+0.24
HL (3) 25.35+ 2.07" 26.02 + 2.04" 2.32+0.07
HL (6) 24.06+ 1.27" 25.84+1.28" 2.29+0.12
HL (9) 23.13+1.08" 2523+ 2.69" 2.12+0.08"
HL (12) 2231+175" 24.86+ 134" 1.92+ 009"
HL (15) 2280+ 1.21" 26.12 + 2.04° 2.08+0.15
QL3:1(4) 2565+193 28.52 + 2.48 2.01+0.11
QL3:1(8) 2471+287 2598 +2.11 1.91+0.19
QL2:1(3) 2491+354 2659 +2.73" 1.98+0.16"
QL2:1(9 2346+222" 2469+ 1.02" 1.90+0.21"
QL3:2(5) 2343+143" 25.16 = 2.22" 2.01+0.28

QL3:2(10) 2293+0.65" 24.02+2.16" 1.93+0.09"
QL1:1(6) 21.95+181" 2412 +1.22" 1.86+0.08
QL1:1(12) 21.25+1.26" 24.06+1.25" 1.71+011"
QL2:3(5) 20.85+1.80" 2466+ 1.74" 1.98+0.15
QL2:3(10) 20.23+134" 23.78+ 132" 1.82+ 008"
QL1:2(3) 2051+151" 2549+ 1.72" 2.02+0.11
QL1:2(9 1971+134" 24.82 +1.04" 1.86+0.14°
QL1:3(4 2003+140" 25.66 + 1.74" 2,04+ 017
QL1:3(8) 1958+163" 2228+ 1.40" 1.91+0.09"

0.65 + 0.11 109.25 + 8.05 0.83 + 0.08 0.45 + 0.06
169+ 013" 58275+ 21.25""" 0.21+0.12°%* 1.88+0.18°°"
1.38+0.21 391.50 + 34.60" 0.73+ 027" 1.43+0.32
1.29+ 013" 377.52 +38.05" 0.97+0.11" 1.39+0.13
1.21+0.15 355.45 + 29.84" 1.12+0.12" 1.22+021"
1.05+ 0.08" 346.03 + 1821 113+ 014" 110+ 026"
1.07+0.12" 342.16 + 30.68"" 0.98+0.19" 1.11+011"
1.11+0.23 357.70 + 18.91" 0.89+ 021" 1.21+0.23
1.44+0.28 503.50 + 29.09" 0.98+0.18" 1.39 +0.33
1.39+0.22 490.83 + 38.56" 1.03+0.27" 1.28+0.22°
1.28 + 0.09" 485.25 + 2365 1.06+0.20" 1.17+0.14"
1.21+ 017 426.68 + 35.66" 121+ 017" 111+ 025"
114+010"  399.09 +56.78" 1.33+0.18" 0.96+0.09"
1.29+ 017 421.97 + 39.12" 115+ 027" 1.23+0.26
1.27+ 012" 350.50 + 22.18"" 1.27+011" 1.28+ 011"
116+ 008"  320.08+24.13"" 232+021" 1.20+0.21"
1.19+0.15 33550+ 37.55" 1.00+ 028" 0.96+ 018"
1.05+0.23" 393.83+31.36" 1.20+0.23" 0.81+0.08""
1.07+005"  377.97+2452" 1.23+0.18" 0.83+ 021"
0.96+012"  350.16 + 26.00"" 1.52+029"" 0.71+023"
078+ 007" 35506+26.21"" 167+0.26"" 0.78+0.18"
0.68+003"" 32321+19.15"" 1.68+0.25"" 0.69 + 022"
097+011"  38855+56.70" 1.58+036"" 0.83+0.06"
087009 312.88+2644" 1.72+0.24™ 0.76+ 031"
1.09+0.14"  35882+27.42"" 1.23+020" 072+011""
0.99+010"  298.48+31.83" 1.89+0.23"" 0.56+ 009"
111+013"  383.37+20.14" 1.75+0.18™" 0.89+0.07"
1.01+0.05"  348.39+20.90"" 1.80+0.21"" 0.78+0.19"
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HQ-HL combination
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Table2 Total effect (TE) values of HQ and HL combination

Group TE FBG/mmol-L™* FINS/mU-L™ TC/mmol-L™* TG/mmol-L™ FFA/nmol-L™* HDL-C/mmol-L™* LDL-C/mmol-L™*
HQ (1) 0.421 0.142 0.280 0.140 0.298 0.404 0.222 0.315
HQ (3) 0.523 0.185 0.307 0.209 0.385 0.433 0.325 0.343
HQ (6) 0.638 0.210 0.335 0.384 0.462 0.480 0.389 0.462
HQ (9) 0.830 0.219 0.460 0.640 0.615 0.500 0.393 0.545
HQ (12) 0.723 0.179 0.384 0.442 0.596 0.508 0.329 0.538
HQ (15) 0.638 0.144 0.353 0.326 0.558 0.475 0.291 0.469
HL (1) 0.516 0.185 0.488 0.186 0.240 0.167 0.329 0.343
HL (3) 0.656 0.238 0.640 0.256 0.288 0.194 0.350 0.420
HL (6) 0.759 0.287 0.654 0.291 0.394 0.206 0.363 0.497
HL (9) 0.881 0.323 0.700 0.488 0.462 0.330 0.427 0.538
HL (12) 1.005 0.354 0.729 0.721 0.529 0.388 0.479 0.643
HL (15) 0.822 0.335 0.632 0.535 0.385 0.340 0.402 0.455
QL3:1(4) 0.710 0.227 0.448 0.616 0.404 0.490 0.453 0.420
QL3:1(8) 0.914 0.262 0.643 0.733 0.510 0.555 0.902 0.476
QL2:1(3) 0.848 0.255 0.59 0.651 0.481 0.522 0.338 0.643
QL2:1(9) 1.039 0.310 0.742 0.744 0.615 0.399 0.423 0.748
QL3:2(5 0.990 0.311 0.706 0.616 0.59 0.432 0.436 0.734
QL 3:2(10) 1.123 0.330 0.793 0.709 0.702 0.491 0.560 0.818
QL1:1(6) 1.243 0.368 0.786 0.791 0.875 0.481 0.624 0.769
QL1:1(12) 1.351 0.394 0.790 0.965 0.971 0.548 0.628 0.832
QL2:3(5) 1.127 0.410 0.744 0.651 0.692 0.410 0.585 0.734
QL 2: 3(10) 1.263 0.433 0.812 0.837 0.788 0.570 0.645 0.783
QL1:2(3) 1.043 0.422 0.680 0.605 0.577 0.473 0.436 0.811
QL1:2(9) 1.193 0.453 0.732 0.791 0.673 0.600 0.718 0.923
QL1:3(4 1.033 0.441 0.667 0.581 0.558 0.421 0.658 0.692
QL1:3(8) 1.235 0.458 0.927 0.733 0.654 0.495 0.679 0.769

HQ+HL
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0 02 04 05
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Figure 3  Sectiona response surface digram of different

proportions, doses of HQ-HL combination
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