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Effect of Coptidis Rhizoma on Endoplasmic Reticulum Stress Pathway
PERK/ATF4/CHOP in Pancreas of Rats with Type 2 Diabetes Mellitus
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[ Abstract | Objective: To observe the effect of Coptidis Rhizoma on blood sugar, inflammatory factors and
protein kinase R-like endoplasmic reticulum kinase ( PERK) /activating transcription factor 4 ( ATF4) /CCAAT/
enhace-binding protein homologous protein ( CHOP) pathway in type 2 diabetic mellitus rats. Method: The 80
SPF grade male rats were randomly divided into normal group, model group, metformin hydrochloride group,
Coptidis Rhizoma group, with 20 rats in each group. The rats in the abnormal group were given " 10-week high-
sugar and high-fat diet + intraperitoneal injection of low dose streptozotocin ( STZ )" regimen. Metformin

-1

hydrochloride group was given 0.2 g-kg '+d ™", while rhizoma coptidis group was given 0.4 g-kg '-d~'. Both
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model group and normal group were given the same amount of distilled water once a day. Fasting blood glucose
(FBG), C reactive protein ( CRP) and tumor necrosis factor-a ( TNF-o¢) at an acute stage after 5-week
intervention were determined by enzyme linked immunosorbent assay ( ELISA) methods. Immunohistochemistry
method was perforined with proteins glucoseregulated protein 78 ( GRP78), ATF4, CHOP. Western blot assay
was used to detect PERK, phosphorylated PKR like endoplasmic reticulum regulating kinase (p-PERK). Result;
Compared with normal group, the FBG, CRP, TNF-«, p-PERK, GRP78, ATF4 and CHOP of model group
improved (P <0.05). The Coptidis Rhizoma group and positive control group could lower serum FBG, CRP,
TNF-a, p-PERK, GRP78, ATF4, CHOP in contrast with model group (P < 0.05). Conclusion: Coptidis

Rhizoma can reduce blood sugar and reduce the levels of inflammatory factors, inhibit plasmic reticulum stress

PERK/ATF4/CHOP pathway, and reduce CHOP, ATF4, GRP78, p-PERK expression in rats.
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Table 1 Effect of Coptidis Rhizoma on body weight and blood glucose in T2DM rats(x +s,n =20)

VAT RIS
2H 5 Fl/g kg !
R FihE /g 1fi 4% /mmol - L ~! NS VA 1fi 4% /mmol - L ™!
EH - 491.05 +40. 18 5.75 +0. 42 568.10 +41. 80 6.91 +0.28
i - 370. 50 +36. 19" 20.51 =2.76" 261.50 +40. 46" 24.87 +3.86"
I 0.4 366. 72 +29. 96 20. 69 +3.10% 277. 47 +60. 87 17.31 +6.32%
R~ OBUIK 0.2 361.50 +31. 11 20.78 +3.00% 241.56 +39. 08> 18.09 +3.97%

T HIEH A P <0.05; SHMA Y P <0.05(F 2 ~4 ),

2.2 % T2DM K BT CRP, TNF-a /KT 9 5 v (R /0 >
5 I 4L, B AR UM TNF -, CRP K- p-pirK [ 170 <D
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. S ——— > >
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E1 &AKXREFEAS T PERK 71 p-PERK & H KL Bk
F2 EHiEX2 BERFAR CRP,TNF-a K FERIEM (2 25,0 =20) Fig. 1

Table 2 Effect of Coptidis Rhizoma on levels of CRP and TNF-« in
T2DM diabetic rats(x =s,n =20)

Electrophoresis of protein expression of PERK, p-PERK in

pancreatic tissue of rats in each group

*3 TiEX2EERF AR PERK,p-PERK B E KL WM

21 5 Fli/g-kg™'  CRP/mg-L~' TNF-a/ng-L ™" (x+s.n=20)
EH - 1.06 +£0.09 83.22 £8.07 Table 3  Effect of Coptidis Rhizoma on PERK and p-PERK in
o - 2.89£0.11"  154.89 +7.34") T2DM rats(x +5,n =20)
P 0.4 1.99£0.08>  114.55 +11.80% 415 M /g-kg™'  PERK/B-actin  p-PERK/B-actin
R — F UK 0.2 1.58 £0.09”  99.98 +8.48 IEH - 1.10£0. 16 0.22 £0.02
LA - 1.08 =0. 14 1.30 0. 121
2.3 X} T2DM K i lf 41 414 PERK, p-PERK % i 0.4 1.15 £0. 18 0.55 0. 04

>

HREREm  S51EH 4 i, S A 4 K R p-PERK 5 — AU 0.2 1.11 £0. 12 0.51 +0.01%
HHFRBPRTE (P <0.05) ; SHE A H LA, 8%

Y KR WU K B p-PERK (R AR A 2% GRPT8, ATF4, CHOP # H % ik
Tr(P<0.05), WK 1,53, W BT E (P <0.05) ; SH0E4H L5, 8 78 4 b
2.4 XF T2DM K FUJEE i 41 41 GRP78, ATF4, CHOP s — F XK 20 GRP78, ATF4 , CHOP % |11 3 i5 ¥ 1
EEHEXBKFROFmE  5IEE ALK, KR BTFFE(P<0.05), g4, K 2~4,

F4 HiEX2 BERF KR GRPT8,ATF4,CHOP E R RIEMIFM (1 £5,n=20)
Table 4 Effect of Coptidis Rhizoma on GRP78 ,ATF4 and CHOP in T2DM rats(x +s,n =20)

215 Fl /g kg ™! ATF4 CHOP GRP78
E# - 6 454.10 +660. 89 5 956.85 +574. 89 3 080.76 +407.06
L - 28 958.26 +1 645.87" 33.933.55 +1 586.51" 24 726.37 £1 665.73"
i 0.4 20 927.88 +601.87% 20 537.18 1 231.74% 14 747.41 =1 229.28%
R AR — UK 0.2 10 211.21 =284.06% 7 978.36 + 146.72% 4 588.40 +398.33%
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Fig.2  Effect of Coptidis Rhizoma on expression of GRP78 in
pancreas of T2DM rats( [HC, x200)
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Fig. 3 Effect of Coptidis Rhizoma on expression of ATF4 in
pancreas of T2DM rats( [HC, x200)
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Fig. 4  Effect of Coptidis Rhizoma on expression of CHOP in
pancreas of T2DM rats(THC, x200)
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