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Abstract: Objective We aimed to explore the effects of Coptidis Rhizoma-Rheum Officinale on hepatic
insulin resistance in type 2 diabetes mellitus( T2DM) .Methods Wistar rats with T2DM were randomly
divided into the following five groups: the model group the metformin group( 0. 10 g/kg) the Coptidis
Rhizoma-Rheum Officinale low-dose group( 1. 18 g/kg) the Coptidis Rhizoma-Rheum Officinale mid-dose
group( 2. 36 g/kg) and the Coptidis Rhizoma-Rheum Officinale high-dose group(4.72 g/kg) with six rats
in each group.Moreover a normal group was included( n=06) .The intervention lasted for 8 weeks.Fasting
blood glucose( FBG) was detected in rats by a biochemical method and ELISA was used to detect fasting
serum insulin( FINS) and liver IL-1g IL-18 and IL-0 levels.The insulin resistance index( HOMA-R)

was calculated. HE staining was used to observe the pathological changes of rat livers.Oil red O staining
was used to observe ectopic fat deposition in the liver.The protein expression levels of NLR family pyrin-
domain containing protein 3 ( NLRP3)  apoptosis-associated speck-ike protein containing a CARD
( ASC) cysteinyl aspartate-specific proteinase 1( Caspase 1) insulin receptor substrate 2( IRS2)  phos-
phorylated IRS2( pARS2*™")  protein kinase B( Akt) and p-Akt in liver tissues were detected by
Western blotting.Results FBG and HOMA-R levels were lower in the metformin group and the mid-
dose and high-dose groups( P<0.05 P<0.01) and the FINS level was higher in the metformin group and
the mid-dose group( P<0.05 P<0.01) compared with the model group.The FBG level was higher( P<
0.01) and the FINS level was lower( P<0.05) in the low-dose group compared with the metformin
group.HE staining showed that hepatic cords were arranged relatively neatly and few inflammatory cells
were observed in the metformin group. In the low-dose group the hepatic cord arrangement was not regu—
lar and inflammatory cell infiltration and hepatic cell vacuolation were observed.The hepatic cords of the
rats in the mid-dose group were arranged neatly and infiltration of focal inflammatory cells was observed.
The hepatic cords of rats in the high-dose group were arranged relatively neatly and few infiltrated in—
flammatory cells and vacuolated hepatic cells were observed.Oil red O staining showed that the average
density was lower in the metformin and the mid-dose and high-dose groups compared with the model group
( P<0.05 P<0.01) . The levels of IL-1B and IL-18 were lower in the metformin and the mid-dose and
high-dose groups compared with the model group( P<0.05 P<0.01) . The protein expression levels of
NLRP3 ASC and Caspase 1 in the liver were lower in the metformin group( P<0.05) and the protein
expression levels of NLRP3 and Caspase 1 were lower in the mid-dose and high-dose groups( P<0. 05)

compared with the model group.The ASC protein expression level was higher in the low-dose group com-
pared with the metformin group( P<0. 05) . The pdRS2*'7*' /IRS2 ratio was lower( P<0.05) and the p—
Akt/ Akt ratio was higher( P<0. 05) in the metformin and the mid-dose and high-dose groups compared
with the model group.Conclusion Coptidis Rhizoma-Rheum Officinale can effectively improve hepatic in—
sulin resistance inhibit the NLRP3 inflammatory vesicle activation-mediated inflammatory response re—
duce ectopic fat deposition and thus improve insulin signaling in T2DM rats.

Keywords: type 2 diabetes mellitus; Coptidis Rhizoma-Rheum Officinale; NLRP3 inflammasome; insulin
resistance; rats
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Image J
B-actin 3.1 FBG.FINS HOMA-4R
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Table 1 Fasting blood glucose ( FBG) fasting serum insulin ( FINS) and insulin resistance index ( HOMA-R)

in rats in each group ( x+s; n=0)

Group Dose( g/kg) FBG( mmol /L) FINS( mU/L) HOMA4R
Normal group 4.43£0.2144 6.04+0. 4344 1. 19+0. 1344
Model group 14.57+0. 74 4.66+0.27 3.01+0. 04
Metformin group 0.10 10. 68+1. 0644 5.83+0. 6744 2.74+0. 0544
- Coptidis Rhizoma—
1.1 .20£1. 52% .970. 34" 2.90+0. 17
Rheum Officinale low-dose group 8 13.20£1.52 4.97x0. 34 900
- Coptidis Rhizoma—
2. 421,224 .53+0. 474 . 80+0. 074
Rheum Officinale mid-dose group 36 1. 421.22 3. 5320.47 2.80+0.07
i Coptidis Rhizoma-= 4.72 12.20+1.334 5.260. 56 2.82:0. 104
Rheum Officinale high-dose group ’ T T T
F 61. 600 7.237 257.700
P <0. 001 <0. 001 <0. 001
: AP<0.05 A AP<0.01; #P<0.05 ##P<0.01,
Note: AP<0.05 A AP<0.01 compared with the model group; #P<0.05 ##P<0.01 compared with the metformin group.
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A: ; Bt ;G ; D - , E: -  F - o =100 pm.
A: Normal group; B: Model group; C: Metformin group; D: Coptidis Rhizoma-Rheum Officinale low-dose group; E: Coptidis Rhizoma-Rheum Of—
ficinale mid-dose group; F: Coptidis Rhizoma-Rheum Officinale high-dose group.Scale=100 pm.
1 (HE x100)
Fig.1 Liver histopathology of rats in each group( HE staining x100)

A: . B ; Ce . D: - T E: - i O - o =10 pmo,
A: Normal group; B: Model group; C: Metformin group; D: Coptidis Rhizoma-Rheum Officinale low-dose group; E: Coptidis Rhizoma-Rheum Offici—
nale mid-dose group; F: Coptidis Rhizoma-Rheum Officinale high-dose group.Scale=10 pum.

2 ( 0] x400)

Fig.2 Liver tissues of rats in each group( Oil red O staining Xx400)

2 (0] (x+s; n=6)
Table 2 Mean density values of oil red O staining in the liver tissues of rats in each group ( x+s; n=06)
Group Dose( g/kg) Mean density
Normal group 20. 61£0. 4844
Model group 28.90+0. 46
Metformin group 0.10 22.53+1. 0044
- Coptidis Rhizoma-Rheum Officinale low—-dose group 1.18 26.63+1.53
- Coptidis Rhizoma-Rheum Officinale mid-dose group 2.36 24.61+0. 44*
- Coptidis Rhizoma-Rheum Officinale high-dose group 4.72 23.41+3.274
F 10. 850
P <0. 001

: AP<0.05 A AP<0.01.
Note: AP<0.05 A AP<0.01 compared with the model group.
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Table 3 Inflammatory cytokine levels in liver tissues of rats in each group ( ng/L; x+s; n=0)
Group Dose( g/kg) IL-1B IL-18 IL-0
Normal group 3.51+0. 1044 102. 70+6. 8744 8.90+1.28%
Model group 5.08+0. 42 165. 60+21. 97 6.95+1.39
Metformin group 0. 10 4.14x0. 6244 124.70+20. 0844 8.59+0. 88
- Coptidis Rhizoma—
1.1 4.73+0. 1 144.20+17.91 . 48+0.
Rheum Officinale low-dose group 8 732019 0£17.9 7.4820.77
- Coptidis Rhizoma—
2. .30£0. 384 .20+10.75% .29+0.
Rheum Officinale mid-dose group 36 4.3020. 38 137.20210.75 8.2920.63
- Coptidis Rhizoma—
4.72 .21£0.61* . 10+13. 694 . 01+0.
Rheum Officinale high-dose group 7 4.2120.61 131.10+13. 69 8.0120.50
F 9.343 10. 100 3.354
P <0. 001 <0. 001 0.016
AP<0.05 A AP<0.01.
Note: AP<0.05 A AP<0.01 compared with the model group.
3.6 IRS2/Akt
pARS2>7! /IRS2 (P<0.01) p-Akt/Akt
(P<0.01);
- pARS2%™" /IRS2 (P<
0.05) p-Akt/Akt ( P<0.05) . 4.
1: 028 ;30 4 - 5
5: - ;6 - °
1: Normal group; 2: Model group; 3: Metformin group; 4: Coptidis 4
Rhizoma-Rheum Officinale low-dose group; 5: Coptidis Rhizoma-Rheum T2DM
Officinale mid-dose group; 6: Coptidis Rhizoma-Rheum Officinale high—
dose group. 10
3 NLRP3
Fig.3 Western blotting bands of NLRP3 inflammasome ° T2DM
in rat liver tissue in each group . IR T2DM
4 NLRP3 (x+s; n=3)
Table 4 NLRP3 inflammasome protein expression levels in liver tissue of rats in each group ( x+s; n=23)
Group Dose( g/kg) NLRP3 ASC Caspase 1
Normal group 1.20+0. 0844 0.97+0. 164 0.48+0. 1144
Model group 3.55+0.40 2.51+0. 19 2.95+0. 31
Metformin group 0.10 2.45+0. 484 1.88+0. 114 1.91+0. 334
- Coptidis Rhizoma—
1.18 3.11+0. 08 .42+0. 127 2.49+0. 40
Rheum Officinale low-dose group * 2.420. 12 ox
Coptidis Rhizoma—
2.36 .61£0. 354 2.36+0. 19 . 12£0.25%
Rheum Officinale mid-dose group 2.6120.35 * 2.1220.25
Coptidis Rhizoma—
4.72 .54£0. 424 2.32+0.30 .98+0.30*
Rheum ()]ﬁcmale high-dose group 2.5420.42 320.3 1.9820.30
F 16. 180 28.630 23.790
pP <0. 001 <0. 001 <0. 001
AP<0.05 A AP<0.01; #P<0.05,

Note: AP<0.05 A AP<0.01 compared with the model group; #P<0.05 compared with the metformin group.
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Table 5 Expression of proteins pIRS2*™' /IRS2.p-Akt/Akt in liver tissue of rats in each group (z+s, n=23)
Group Dose( g/kg) pARS2*""' /IRS2 p-Akt/Akt
Normal group 0.42+0. 1044 0.97+0. 1144
Model group 0. 85+0. 11 0.51+0.07
Metformin group 0.10 0.58+0.07* 0.83+0. 13*
. 1.1 0. 69:0. 04 . 620. 0
Coptidis Rhizoma-Rheum Officinale low-dose group 8 69+0.0 0.620.09
. 2.36 . 6220. 094 . 82:0. 084
Coptidis Rhizoma-Rheum Officinale mid-dose group 0.620.09 0. 820.08
. 4.72 . 60+0. 034 . 850, 144
Coptidis Rhizoma-Rheum Officinale high-dose group 0. 60+0.03 0. 85+0. 14
F 9.483 7.707
P <0. 001 <0. 001
: AP<0.05 A AP<0.01,
Note: AP<0.05 A AP<0.01 compared with the model group.
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