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Effects of Rhizoma Coptidis on Lipotoxicity and Expression of
Endoplasmic Reticulum Stress—Related Proteins in Pancreas

from Rats with Type 2 Diabetes Mellitus
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Abstract: Objective To observe the effects of Chinese herbal medicine Rhizoma Coptidis on regulating and
controlling pancreatic lipotoxicity in rats with type 2 diabetes mellitus induced by high—sugar and high—fat diet and
to explore the endoplasmic reticulum stress—related mechanism. Methods Twenty rats were randomly selected from
100 Wistar rats as normal group, the other 80 rats were induced into type 2 diabetes mellitus model by feeding with
high— fat, high—sugar diet and injection of streptozotocin (STZ). And then 60 successful modeling rats were
randomly divided into model group, Rhizoma Coptidis group, Metformin group, 20 rats in each group. Rhizoma
Coptidis group and Metfeormin group were given intragastric administration of corresponding medicine for 5
weeks, and the normal group and model group were given intragastric administration of the same volume of
distilled water during the same period. After 5 weeks of treatment, the levels of fasting blood glucose (FBG) ,
triglyceride (TG) , total cholesterol (TC) , high density lipoprotein— cholesterol (HDL— C) , low density
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lipoprotein— cholesterol (LDL-C) , nonesterified fatty acid (NFFA) in serum were determined. The expression

levels of glucose—regulated protein 78 (GRP78), C/EBP homologous protein (CHOP) and activating transcription

factor 4 (ATF4) in the pancreas were determined by immunohistochemical method. Results Compared with the
normal group, the levels of FBG, TG, TC, LDL-C and NEFA were increased in the model group, HDL-C level
was decreased, expression levels of GRP78, CHOP and ATF4 were increased; Compared with the model group,
the levels of FBG, TG, TC, LDL-C, NEFA were decreased in the Rhizoma Coptidis group and Metformin
group, HDL-C level was increased, expression levels of GRP78, CHOP and ATF4 were decreased (P <0.05).

Conclusion Chinese herbal medicine Rhizoma Coptidis is effective for lowering blood glucose and lipids in type 2

diabetes mellitus rats, improving glucose and lipid metabolism disorder, reducing pancreatic lipotoxicity, and

decreasing the expression of endoplasmic reticulum stress—related protein GRP78, CHOP and ATF4.

Keywords: Rhizoma Coptidis; type 2 diabetes mellitus; lipotoxicity; endoplasmic reticulum stress; rats
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2.1 HAXRESHEEREMNFBCENILE
TR ER  JRITHT, 3 AU PR R B 5
R FIE#4(P<0.05), FBGIEHIE TIE#W4L(P<
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2.2 HFHKXKRIEBIITEME TG, TC. HDL-C,
LDL-C. NEFAZKFEMLIEE F245R MR, 5IE

x1 BEXRBTAEERE. =EME(FBG)EILRK

Table 1 Comparison of body mass and FBS value in various groups before and after treatment (x+5)
1 SR T (g) FBG(mmol-L™")
TRYTHI BIT)E IBYTHI WA
IEHA 20 541.42 +34.78 571.05 + 40.75 6.49 + 0.56 6.91+0.29
FERIZ 20 357.19 + 32.73% 261.84 + 42.09" 19.04 + 5.36" 24.53 + 3.80"
RG] 20 326.12 + 40.64" 282.20 + 59.57"% 16.84 +5.61% 17.52 + 6.47%%
ORI 20 292.92 + 25.92" 243.87 + 39.30"% 23.52 + 4.20" 18.07 = 4.10%?

DOP<0.05, HEFMALILE; @P<0.05, SHEAH L
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x2 FHAKXREBFTEMFTG. TC, HDL-C. LDL-C. NEFAKFRILLE:
Table 2 Comparison of serum TG, TC, HDL-C, LDL-C and NEFA in various groups after treatment (x +s, mmol-L™")

20 531 BE () TG TC HDL-C LDL-C NEFA
IERH 20 0.65 + 0.09 1.62 £0.19 127 £0.14 0.40 + 0.07 0.54 + 0.09
FATRIZ 20 1.14 £ 0.10" 2.23 +0.20" 0.63 £0.10" 1.40 £0.16" 1.02 £ 0.09"
el 20 0.86 = 0.10"* 1.60 +0.21% 0.91 +0.12"% 1.00 +0.17"% 0.74 = 0.09"*
ZHIRUIRZ 20 0.66 +0.10? 1.99 +0.25" 1.03 +0.27"% 0.66 = 0.17"* 0.66 = 0.09"*

DOP<0.05, SEFLIHE; @QP<0.05, SHEA LK
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$ XU HU5 K BB IR 2 21 89 GRP78 . B2 ZMAKEEEECHOPMEEST
CHOP, ATF4HHFRKFEHIE TP <0.01), (RBALUEE, x200)
H2oMRITHZ LR, ZRH LR ITFE Figure 2 Comparison of distribution of CHOP
(P>0.05), expression in pancreas of rats from various groups

(by immunohistochemical method, %200)

A —H 4L e 4. 4L
1 HEXRER GRP78HIRIES T B3 BHKRERATFAMRIES
(REARKFZE, x200) (REARKFZE, x200)
Figure 1 Comparison of distribution of GRP78 Figure 3 Comparison of distribution of NEFA
expression in pancreas of rats from various groups expression in pancreas of rats from various groups
(by immunohistochemical method, x200) (by immunohistochemical method, x200)
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Figure 4 Comparison of expression levels of GRP78, CHOP, ATF4 proteins in pancreas of rats from various groups
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