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necrosis factor-a (TNF-a), endoplasmic reticulum stress signaling pathway protein endoplasmic reticulum stress
protein glucose-regulated protein 78 (GRP78) , activated transcription factor 4 (ATF4) , protein kinase R-like
endoplasmic reticulum kinase (PERK) , and eukaryotic translation initiation factors (elF2a) and on
inflammatory injury of macrophages induced by high glucose, and explore its possible mechanism. Method:
The control serum and serum containing Puerariae Lobatae Radix were prepared by serum pharmacology. The
RAW264.7 macrophages were cultured in vitro, and 62.5 mmol-L" glucose was used to induce macrophages to
establish a model of severe endoplasmic reticulum (ER) stress (ERS) in vitro. Different volume fractions of
serum containing Puerariae Lobatae Radix and ERS inhibitor (4-PBA) were used to interfere with the cells.
Different glucose concentrations (22.5, 23.5, 25.0, 27.5, 32.5, 47.5,72.5, 122.5 mmol-L") and the effect of
different volume fractions of serum containing Puerariae Lobatae Radix (0%, 2.5%, 5%, 7.5%, 10%, 15%,
20%) on the survival rate of RAW264.7 macrophages were detected by cell proliferation and cell counting kit-8
(CCK-8) assay. Based on the results of the effect of glucose concentrations on macrophage survival rate by CCK-8,
Western blot (WB) was used to determine the protein expression levels of GRP78, the signature protein of ERS,
by different concentrations of glucose (22.5, 32.5, 42.5, 52.5, 62.5, 72.5 mmol-L") at different time periods
(6, 12, 24, 36, 48 h), and the optimal concentration and time for establishing the model of severe ERS were
screened out. Based on the above experimental results, the cells were divided into blank group,
62.5 mmol-L" glucose model group, 2 mmol-L" 4-PBA group, and high, medium, and low-dose (15%, 10%,
5% ) serum containing Puerariae Lobatae Radix groups for subsequent experiments. The expression of TNF-« in
the supernatant of RAW264.7 macrophages in the model of severe ERS was determined by enzyme-linked
immunosorbent assay (ELISA). The expressions of related pathway proteins in the model of severe ERS were
determined by WB. Result: The results of CCK-8 assay showed that the survival rate of macrophages reached
the highest under the stimulation of glucose concentration of 27.5 mmol-L" (P<0.01), while the survival rate of
macrophages increased with the concentration increasing from 22.5 mmol-L" to 27.5 mmol-L"'. When the
glucose concentration was 25.0 mmol-L", there was a significant difference (P<0.01), and when the glucose
concentration was 37.5 mmol-L"'to 122.5 mmol-L"', there was a downward trend. The serum containing
Puerariae Lobatae Radix showed significant differences in the volume of 1% to 15% (P<0.05, P<0.01). The
results of WB found that the GRP78 protein expression was the most significant at 24 h (P<0.01) , and the
GRP78 protein expression was the most significant when the glucose concentration was 62.5 mmol-L"' (P<
0.01). Therefore, 62.5 mmol-L" of glucose was the optimal concentration to induce the model of severe ERS. As
compared with the blank group, the protein expression levels of TNF-a, GRP78, ATF4, phosphorylation(p) -
PERK/PERK, p-elF2a/elF2a in the model group were significantly increased (P<0.05, P<0.01) , and as
compared with the model group, the protein expression levels of TNF-«a, GRP78, ATF4, p-PERK/PERK,
p-elF2a/elF2a in each administration group were significantly decreased ( P<0.05, P<0.01). Conclusion; The
results of in vitro experiments show that Puerariae Lobataec Radix can alleviate the inflammatory injury of
macrophages induced by high glucose to a certain extent and restore cell homeostasis by inhibiting the expression
of GRP78, ATF4, PERK, and elF2« in the ERS signaling pathway.
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Table 1 Effect of different glucose concentrations on RAW264.7

survival (x+s,n=6)

25 ¢ & /mmol- L RAW264.7 {715

] 5 W 4 22.5 1.00+0.01
23.5 1.050.09

25.0 1.31%0.05%

275 1.42+0.25%

325 1.30+0.30”

47.5 1.18+0.37%

62.5 1.24+0.24%
1225 1.02+0.29

T :522.5 mmol- L' 4 Hh 4 1V P<0.05,2 P<0.01( % 3 [)

£2 AEKRSHERE MBI RAW264.7 77 & F 8 %19
(X+s5,n=6)
Table 2 Effect of different volume fractions of kudzu containing

serum on RAW264.7 survival (x+s,n=6)

21 59 R E/% RAW264.7 17115 5
25 LT 4 0.99+0.05
FBS 71 1.41+0.14%
B AR B 24 1M i Al 1 1.16£0.07”
25 1.11£0.07"
5 1.15+0.13%
7.5 1.21+0.08”
10 1.17+0.07%
15 1.15£0.11%
20 1.01+0.08

525 F LR 4 i Y P<0.05,2P<0.01
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C. 42.5 mmol-L™" % % B 41 ; D. 52.5 mmol-L" % % ¥ 41
E.62.5 mmol- L 4 45 M 2H ; F.72.5 mmol- L™ 45 4 41
E1 ARREHEENEEERS#HE B GRPTSE B REM M
Fig. 1 Effect of different concentrations of glucose on GRP78

protein expression in severe ERS models

£3 FARAREFEE ERSEEF GRPISEARIZSEN XM
(x+s,n=3)
Table 3  Effect of different concentrations of glucose on GRP78

protein expression content in ERS model (x+s,n=3)

2 53] e /mmol- L GRP78/B-actin
] 25 M 2 22.5 0.95+0.13
325 1.06+0.18
42.5 1.18+0.09%
52.5 1.39+0.08
62.5 1.41+0.17%
725 1.27+0.55

GRP7S e R S S - 75 D
om— N SN S S 5 D

A B c D E
H:AAER 6 hyBAE 12 h; C.fEH 24 hy DRI 36 h; EfEH
48 h
B2 AE{EMAREMERZERS#EE R GRP7T8SEARIZMNHIN
Fig. 2 Effect of GRP78 protein expression in severe ERS models

p-actin

at different times

F4 FEMEAREEEERS #% i GRP7S E AR IXMF N
(x+s5,n=3)
Table 4 Effect of different times on GRP78 protein expression in

severe ERS models (x+s5,n=3)

4157 15 B[] /h GRP78/B-actin
62.5 mmol- L™ % il £ 6 1.14+0.18
12 1.31+0.08”
24 1.54+0.08
36 1.4240.11%
48 1.10£0.26

T S5VER 6 h L " P<0.05,% P<0.01

4-PBA 4 WA i [ AR (P<0.05), W5,

3.6 AR 25 XS E B ERS BI AL ERS AH G
BEARINER 525 A4 0, 7 E ERS FL
21 GRP78.ATF4 & [1 3R 5 ¥4 B B F+ & (P<0.05),
.62.

x5 BERSHMFEXNEE ERSEE f TNF-a Kk
n=6)

2 (x+s,

Table 5 Effect of kudzu-containing serum on TNF-a expression

in severe ERS models (x+s5,n=6)

215 ARG B % TNF-a/ug L
1EH 71.51+6.34
TR 2 109.02+12.03"
B AL ) k4 15 82.78+6.78%
B AL e 2 10 79.79+12.81%
B ARG A 1t 2H 5 63.85+17.41>
4-PBA 4] 29 54.70£20.03%

TSI LA VP<0.05; S 4] H 45 > P<0.05 5% 3R He
H0 % mmol L
p-PERK/PERK . p-elF2a/elF2a B i 7} & (P<0.05) .
SRRV LR, AR 2 00T = L AR R AR
GRP78 . ATF4 1) £ [1 5 ik /K F- (P<0.05, P<0.01) ; &
{2 25 1M % %R i 4 % (R p-PERK/PERK .
p-elF2a/elF2a(P<0.05,P<0.01) ; ERS I i 7] 4-PBA
4 Al A 2L B I GRP78 . ATF4 2 1 1Y £ 18 K F
(P<0.01) , i} % % 1% p-PERK/PERK . p-elF2a/elF2a
(P<0.01), WLE3. %6,

GRP78 e DA aDaERal 73 kDa
pErk - S . . 140 D

p-PERK 1!“ M e o 170 kDa

ar2c e :: :

e e B S e S 38KDa

p-elF2a

ATF4 S

. 49 kDa

[-actin N, A— - — ) (]

A B (& D E F
H A 24 BB C.4-PBA 2H ; D. 55 M & 24 1L 375 v 77 4
ZH 5B 5 MR 24 1 PR 2 5 P 5 R 24 ol VR R e
B3 HEAERSHXBEEAFRIEZRIKX

Fig. 3 Electrophoresis of ERS-related pathway proteins

expression in each group
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o6 BRSAMBENEZEE ERSEE fh ERSHXIBERE B RIEMNFI (x+s,n=3)

Table 6 Effect of kudzu-containing serum on ERS-related pathway protein expression content in severe ERS models (x+s,n=3)

4 51 BT 50/% GRP78/B-actin p-PERK/PERK ATF4/B-actin p-elF2a/elf2a
EHA 0.50+0.01 0.53+0.01 0.28+0.09 0.58+0.03
AL 0.70+0.09" 0.89+0.14" 0.42+0.02" 0.98+0.03"
FAR R Y 15 0.58+0.07> 0.66%0.15 0.24+0.05 0.89+0.01
AR TR Y 10 0.48+0.09 0.55+0.09% 0.36+0.07% 0.74+0.07
EARER Al 5 0.49+0.03> 0.56+0.09% 0.33+0.01 0.61£0.04"
4-PBA 4 29 0.50+0.13% 0.39+0.05 0.04+0.01% 0.67+0.08
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