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W25 76 DPN K BRI 5 HE 40 i P Jo 19X iz 93 PERK 3 (56 4 532 i

BT, AR E, mES, LEw, ARK, LR, FAF
(BHEHKRF PEHFR, PELBALLTTELLERE, bF  100069)
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12 J& o SRFAH AR LT (HE ) G o M0 22 K B AR B i 28 0 202 BIOAE | S 088 9 €0 v AG T O B4R 5 i 28 P p-PERK, 8 R 1 1W)
BB G T 2a (p-elF2a) MG AL T 4 (ATF4) 28 [ 098 5 87 B A T 00 25 HE 40 B A% 89, 43 o 25 mmol L™ 3 %5
B4 (control) ,150 mmol-L ™' %254 26 ( model) ,150 mmol-L ™' Zj A5 85 + 0. 1% ,1% F1 10% #2445 40, 4> %) T i 24,48 h, %
S 5% 5 7t PCR(Real-time PCR) 3461 41 g v PERK 4% 3% S R 7 B2 AH G F 2(Nef2) | il 212 I & -1 (HO-1) , B ik 2 4l
38 -2 AHOC Y X B T (Bax) FIR A B R 4 57 P 2 I 08 2 11 -3 ( Caspase-3) mRNA Rk IK OV, 855 - A6 1 2 2 078
25 P 2H R R A B A 20 A T A 2 T A ) R A A SR IR B TR AN HE S B 5 BRI B R AR L AL T
AHLIW HEFI R EL . WS T A R SR S TSR R . SR ORI ST, S A A L A A
B R AR (P <0.01) ;%5 BE 40 fid PERK, Nef2, HO-1, Caspase-3 I Bax mRNA 223k 7K -, 5525 11 20 b %, IR i AH 4 42 780 2
PERK,Bax #ll Caspase-3 mRNA B 3£k & T}/ (P <0.05,P <0.01) , 5 A4 b4, [6) 0 A A9 BE 45 7° 3 A~ & 25 13 7 &= 4
L B3 AR A MK (P <0.05,P <0.01) 1 Nrf2 F1 HO-1 mRNA AR AB B TF & (P <0.05,P <0.01) ; Ak fh & vp
p-PERK , p-elF2a il ATF4 KK, 55 HA WA, BBAE ORI R EHM(P <0.01); SRIBIA W, MR THEAR
KR EW A (P <0.01) . 8598 W4 T BEGE 50 A8 B M e 41 SR BB 005, JLB 34 DPN AY 75 ML nT i 5 98 55 P9 5 190 5 38
i} PERK #H % 40 & 40 PERK/elF2a & 42 [A] IHE #F PERK/Nif2 312G 56,
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Effect of Tangluoning on Endoplasmic Reticulum Stress PERK Pathway in
Diabetic Peripheral Neuropathy Rats and Schwann Cells

GAO Bian-e, YAO Wei-jie, YANG Xin-wei, SHI Hao-tian, ZHU Jia-yue, LIU Ren-hui, XU Li-ping”
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[ Abstract | Objective; To observe the effect of Tangluoning on RNA-dependent protein kinase (PKR) -
like ER kinase (PERK) pathway related protein and mRNA expressions of diabetic peripheral neuropathy ( DPN)
rats and Schwann cells. Method: A total of sixty SD male rats were used. Except for the blank control group, the
rest SD male rats were treated with high-fat diet combined with streptozotocin ( STZ, 35 mg-kg ') to replicate the
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DPN rats model. The rats were randomly divided into model control group, trimethylamine oxide group, low-dose
Tangluoning group and high-dose Tangluoning group. After 12 weeks of continuous administration, hematoxylin-
eosin staining ( HE) was adopted to observe the pathological changes in sciatic nerve under the microscope.
Immunofluorescence staining was used to detect expressions of p-PERK, phosphorylated eukaryotic translation
initiation factor 2o ( p-elF2a) and activating transcription factor 4 ( ATF4) proteins in sciatic nerve; high-sugar-
induced schwann cell model was established. The experiment was divided into 25 mmol + L ™" glucose group
(control ), 150 mmol - L' glucose group (model), 150 mmol - L™ glucose + 0. 1% , 1% , 10% Tangluoning
groups; they were respectively treated for 24, 48 h. Real-time PCR was used to detect PERK, nuclear factor-E2-
related factor 2 (Nrf2) , heme oxygenase-1 (HO-1), B-cell lymphoma 2 associated X protein ( Bax) and Caspase-
3 mRNA expressions. Result: Pathological changes in sciatic nerve; myelinated nerve fiber had a complete dense
structure and regular shape in blank control group; severe demyelination phenomenon, irregular shape and
disordered arrangement were observed in model group; whereas mild demyelination phenomenon, approximately
complete structure and approximately regular shape were found in Tangluoning groups. As for integral optical
density, compared with the blank control group, model group exhibited a higher level (P <0.01) ; compared with
model group, herb group exhibited a lower level (P <0.01). As for mRNA expressions of PERK, Nrf2, HO-1,
Caspase 3 and Bax in Schwann cells, compared with control group, mRNA expression of PERK, Bax and Caspase
3 in model group were significantly increased (P < 0.05, P < 0.01); compared with model group, mRNA
expressions of PERK, Caspase-3 and Bax in Tangluoning groups were significantly decreased (P <0.05, P <
0.01), and mRNA expressions of Nrf2 and HO-1 were significantly increased (P <0.05, P <0.01). As for
protein expressions of p-PERK, p-elF2a and ATF4, compared with blank control group, protein expressions of p-
PERK, p-elF2a and ATF4 in model group displayed an obvious increase ( P <0.01) ; compared with model control
group, Tangluoning groups displayed an obvious decrease (P <0.01). Conclusion: Tangluoning can alleviate the
pathological damage of sciatic nerve tissues and regulate the PERK pathway, including down-regulating PERK/
elF2a/ATF4 pathway and up-regulating PERK/Nrf2/HO-1 pathway when endoplasmic reticulum stress ( ERS)
improves DPN.

[ Key words | Tangluoning; diabetic peripheral neuropathy ( DPN) ; endoplasmic reticulum stress (ERS) ;
RNA-dependent protein kinase (PKR) -like ER kinase (PERK) ; Schwann cell

iR s B B p & fF 728 ( diabetic peripheral
neuropathy , DPN) J2& #l IR % i B UL (04 18 P 0F & E 2
— R IR AR R R R IR R B
Wi DRI 2 B G K 09 AT # DPN 2 28 i R B R
W BOR UL EEIFEN L T DPN &
I 56 S ™ EE B EOER R, DPN | B ¥R 2 8% A PR e T
R EEIRE, HETX DPN &5 AL 6 6 55 & &
PR +4E, % m Ay DPN RmHLE + 0 & 4, &
CALFE AR AL, AR, B RN F k=, A
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15 g, J/A~7 12 g A9 I 15 g 41

PN ) 3 ( endoplasmic reticulum stress, ERS)
SRR B, 0B PR e K H I R IE A U0 AR
XKML & DPN R R AE K, B IR K B OR
(streptozotocin, STZ ) 5 T Y K B 46 5 #f 48 ERS fin
G, M4 T ORE 98 %% 1 ERS By A fk = W OBk
(trimethylamine oxide , TMAO) 1 J5 , 25 #i1 25 21 4
T RE R A5 3 G2 fif , Al i Bl 28 3% P 2245 5 R B A
R KW DPN &l B A 46 ERS, O B
FIMZDIBEM K E 5 ERS MZE M AH G . [W i, & I
W AL S AN 2 DPN Ay BE AL, & BF
Y& 5 ERS M &/E S &R 5 0E 40 M (Schwann
cells,SC) & Ji] Bl #ft 28 2 &2 (1) i #9592 040 B, DD fig
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SR WA O S B PR i 2R AR e I 22— se
Xof AR R Ay o L [ T 4 Y 5 R A S R O T
P 55 M ( endoplasmic reticulum , ER') X 37 25 H & 85 A4
AR Al L AR H U, R W SC H IR R B 5 S 19 ERS
16 DPN [ 55 vl 80 R 2245 1™ e /8 DPN
AR RE A B A B R A0 AR AL 1 AR L IE BT L ERS
DPN B4 % ML AR B0 M G 107 LR 2 i 400 A 5
RS 4 TR YT DPN @9/ HIBLHI 5 RNA 488 Y
HE B RN N B ( RNA-dependent protein
kinase (PKR)-like ER kinase, PERK/C/EBP [&] Ji 25
H ( C/EBP homologous protein, CHOP) I T il I A
S (SR iR O AT B2 N e R A N R N R/ P N 7 3
RS 3 G N A B A R P b TR K B RINA AR 1Y
B UM R 9 BT R BE ( phosphorylated  RNA-
dependent protein kinase ( PKR )-like ER kinase,
p-PERK) , # MR 1k 10 H % # &% & h B ¥ 2a
( phosphorylated eukaryotic translation initiation factor
2a, p-elF2a ) Fl ¥ 7 i 1k ¥ 4 ( activating
transcription factor 4 ,ATF4) 25 H 1Y % 15 M K BUFH IE
20 i RNA M 9 25 1 08 (PKR) #F PERK, B #%
s T E2 A 2 A F 2 (nuclear factor-E2-related
factor 2,Nrf2) , Il 41 2 ill %, B§-1 (heme oxygenase-1,
HO-1), B k& 40 Mg 92 A C /9 X 2 H ( B-cell
lymphoma 2 associated X protein, Bax ) 1 K & & R 45
Sk e 2 1% 4 -3 ( Caspase-3) mRNA [ 3£ 3K
ARV WEZE 77 %5 DPN K KL PN 52 9 17 3% PERK 38 i
FRSE ), 10— 20 TR W R 2% 7 24038 DPN A AT BEAIL A
1

L1 Sy K dn Mo ik (i B3 3 Sk SD R B, 8
Jal e AR BT (200 = 20) g, Hy b 5T 4E 8 A1) 2 52 56 B)
WHARA R A 244, & 4% IE 5 SCXK (52) 2012-
0001, i) S 4 i JF e AT 1 1 #F BE R R 7 52 9 3
W Bt E (% 5 AEEI-2014-086) , K Rl
T FEAE B HBE BL R 2% SPF S0, H & ik
K ,EW 21 ~25 C,MHXT B 40% ~T70% , 5 H HE
W2 Y. M AR R 7, 9 B Sck g7 ik I
HAHRERR = S W AT . I A0 S RSC96 4
JH R [ 5 [ A58 37 1 4R A7 )% (American type culture
collection, ATCC) ,#t 5 CRL-2765],

1.2 Z5¥W  BEL T 3 i (Astragalus membranaceus
var. mongholicus ) , 7+ % ( Salvia miltiorrhiza ) , Jf] 4
( Cibotium barometz) , JI| 2= & ( Cyathula officinalis ) ,
HE 5 2 ( Corydalis yanhusuo ) , R J ( Chaenomeles
speciosa ) , 77 Aj ( Paeonia lactiflora ), X Ifii

( Spatholobus suberectus) 20 i%, , Tk K /A 7] b % [# 25 ¥4
mig Rt , i A EE R R 2 4 5 B e s H e %
JE X4 8 TR

L3 0 BENRAA R, E AL = 1 g (SE [ Sigma
Aldrich 22 &), #5435 & S0130,317594) ; fa i K
p-PERK £ seBEHUIA , bt K B p-elF2a £ 5w BEHT 1K
(£ H Santa Cruz Biotechnology 2 @, #6573 54 sc-
32577 ,5¢-293100) ; St K Bl ATF4 B3 55 R0 1A ( 26
[ Abcam 73 W], 4t 7 ab184909) ; FITC #5ic 9 1l
PURAIEIRE 1 16, 5 AR R G AW, P20 3 (0 1)
(s P2 S AW EARA R A 5 20 5 oy ZF-
0311,ZLI-9610, ZLI-9613 ) ; fifi 4 IfiL 5 (BT M 1Y 5= 75
AW TREAEHA IR F] L 45 090904 ) |, 471 5¢ O 52
£ 177 (Solarbio 23 H] , #it 5 S2100) o 4 Ak = W & 1Y
) < IO e STk = B R A I 7% 18 K o) o v B
F7 110 mg-kg 'MW, P ILAC o trizol reagent ( 3
[# Invitrogen 2\ &), #it5 15596-025) , TransStart Tip
Green qPCR SuperMix (b 5t 42U & AW H AR A RS
A, H &% AQI141-02), TransScript First-Strand
c¢DNA Synthesis SuperMix (Jt 5t 43 4 4 ¥ 8 R A BR
ZE], B S AT301-03) o 5124640 50 30 %
YR FARARA A G, S FFIER 1,

*x1 5|MFFER

Table 1 Primer sequence information

S JFH(5'-3") K JE/bp

Nrf2 i GAGAATTCCTCCCAATTCAGC 39
FUiF TTTGGGAATGTGGGCAAC

HO-1 i GCATGCCATATCATCGTCAG 41
N GGCGGTCTTAGCCTCTTCTGT

Caspase-3 I iff GGACCTGTGGACCTGAAAAA 40
N GCATGCCATATCATCGTCAG

Bax i GGCGAATTGGAGATGAACTG 42
T GATCAGCTCGCGGGCACTTTAG

B-actin _¥iF CCGTCTTCCCCTCCATCG 38
FiF GTCCCAGTTGGTGACGATGC

PERK i CTTATGCCAGACACACAGGACAA 48

T TCCATCTGAGTGCTGAATGGAATAC

1.4 {Ug% DV215CD B+ K (3£ E OHAUS 24
A); SQP A i F K (fE [E Sartorius 2 H] ) ;
DM6000B Y 1F 2 5 & i 5% , ASP200S #I 4> [ 2 41
ZUBLKAL, EGI150C Y4 HE AL, RM2255 7Y 5 55 =0 )
A AL ({8 Leica 24 #]) ; DHG-9245A K e, P i 5%
AT A (Bl —fE R 22 ARA A,
Thermo371 #Y CO, 53546 ( 3¢ [ Thermo Scientific /3
<117 -
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A ) ; IsociDE5237 BY & 4 B AE & (Fr 3% Esco 28
F]) ; LWD300-38LT1 #1 = H {8 & & i g ( L 75 I 4
e HE AR A RS A ) s MLS-3020 AU 55 R 246 ( H
ZX Sanyo 2\ # ) CFX96™ #1 5 i} %% ¢ & & PCR
(Real-time PCR) {¥ ( 3¢ [ Bio-Rad /A &] ) ; W-Z01B
R STREN Y @S NI SERTE LT IE C e S T/NIDI
3K15 AU B0 AL (36 [F Sigma 24 W] ) o
2 FHiE
2.1 BHEETE A MIE WS MY SD KR
30 H,3E R MR SE LA S, BE AL A B v 4
(NS), M4 7 & 25 M 4l (TLN) . FR &, 4% /& 1
10 mL-kg ™" B (NS 4145 F K B /K, TLN 41 4%
TLN #57HK 1.92 g-kg ™' -d "5 TR ) , i LL44
251 A5, A5 20 h FREIFEE S 1 h,10% KA &
5 (0.35 g-kg ") MG s v S R I8, B 3= 3 Bk B, K¢ i
BET4CKHPHE2LFES C B (RERHE
3000 remin "' ,15 min, F[E]) , W H F3E, k4 C &
Lo, K ) — 2L 03 W 2 ] — B0 e, 60 C K Vs KT
40 min, L7 F#E & 7 0.22 pm L I8 A58 3 0 Bk 7T
O A MRS R, B - 80 C VKA ARAE A
2.2 4UEAE g2 BOR B R K 4, 0. 25%
R B A I 18, LL 2 x 107 /FLIEF F 6 Ltk o &
LLRZA 25 4000 A A B i 2 B R 150 mmol -
L™, F 37 C,5% CO, 4N d5% 374 & 24 h 5, ik AT
Fr NI AL E . OBE S T LI A 2% T 25 T 1
HARWE N 0.1% ,1% ,10% , 45> 3 E 24,48 h,
2.3 st E H PCR( Real-time PCR) 35 E &
WE 4 iz - PERK, Nrf2, HO-1, Bax #I Caspase-3
mRNA %1k Trizol ¥ #3505 £ 16 A 5 25 B8 41 L 4%
HEIEAN M 2 RNA, BUE RNA £t 4 L, 4 B8
PR TR 2 2 SR ) U I T T A 20 L SR AR R A
M — 4k cDNA, JZ B &/ 42 °C,30 min, 85 C,
30 s 4L 0.8 wL cDNA 4%, |- FiiF4% 0.6 wL 514,
2 R 180500 & U W e AR 20 L SN AR R AT
4 PCR AEIR S 8. DA ,94 °CL,30 s; @PCR
I ,40 DMEFR,94 °C,30 5,60 °C,30 s; @A
&, BNEEAREITEE 3 NETL, LI B-actin F[FH K
NZ A, X & H: AR PERK,Nrf2 ,HO-1, Caspase-3 #l
Bax mRNA # 17 AH X} % ik & & #7, i+ 5 RQ {H
(2744,
2.4 KEGEBMTA MY SD KR 60 1,
MR MR IR 1R T 4 25 R I s Ak S (4,90 =
0.10) mmol « L™" FI 1L fi§ 7K ¢ & B [ i (TC)
(2.23 £0.33) mmol - L', H il =& (TG) (0.99 =
- 118 -

0.19) mmol - L™", {ik % A& fif & 4 MR [# B ( LDL-C)
(1.61 £0.35) mmol - L™", 7 % J& I§ % (1 0 [ 2
(HDL-C) (0.70 0. 07 )mmol - L' BE#HLIEH 10 H 45
Wem e, A H, R R T IR R,
DPN rs 620 5% 4 J5 5 , i Mg Gk 2 i g K o
FKE| TC(3.68 £0.79) mmol-L ™", TG ¥ (1.23 =
0.37)mmol-L "', LDL-C (2.50 £ 0.31) mmol-L™",
HDL-C(0.54 +0.07) mmol-L ™', 25 ¢ 12 h,DPN &
LA — YR PRI i 5 35 mg-kg T STZ(pH 4. 4,4 C,
BEERCH ) 25 AL ST 0.1 mol - L™ H 45 R 28 i
(pH 4.4.,4 °C Bt i) o 1 5 S 2 B s , 515
MBS A4 K B, 28 B2 I8 = 16. 7 mmol - L™ 4 Jy 55
MBS R AE R T 7 e v O AR L RERL A 4 4
3o RV, AR A = R 2 B 2 T AR = 2 RN b
&,
2.5 Wil RS TR A L R AL Dy AT 2 IR
GIF 25, 1ok Uk, Wedn, 25 T U AR R (15 2R
17.55% ") 30 A7 76 F 5 2% v, W AT R 2 18 7k
fic HH o
2.6 L2y RARACRAE T MORE B R ) R AR E 1
JEIFIGRA 2 B H 1R, BEL T e R KR
(9 F 24 5 5 N A% a5 O 4 2800 = 2% 7 A
AN T AHAE 35, s T e R s T AN
26 %, AR A T 5.45 g-kg ™ - d A
BT, AR LIRS T 10.9 gokg ™ od T I RS,
T AL S H A 110 mg-kg T -d AT A FAL
FIRE Y 20 25 7 AH AR BR R BRI K E S . i 2L 4y
2512 8, RIRGZ)1 h 5,4 10% K46 AR (i
SR00.35 gokg ™) I T S IR, BORUAM) A 5 25
2.7 AEMEH LR WA OB A b 22
T 10% rp P H R v [ 5 48 h, 2K, i I, 4 1 4%
A PRSI A 5 wm (47 DD R, SR S HEAT O
ARZF-PH(HE) Je 0, 565 T W48 K R AL B #2200
B A 228 % F NIS-Elements BR3. 2 43 Ay #fF #
14 F P 2B WO BE A Gt
2.8 HpYE Y 4 (immunofluorescence staining,
TF) #6200 A - 4 28 vh p-PERK, p-elF2a FlIl ATF4 25 [
25 A B U A s K fe, B R b % vl
(PBS,0.01 mol-L™") ik 3 ¥k, &K S min; 44 H
M\ PBS G2 i i B i AME B & b i i B R
(I BE 100 °C &5 if ] 20 min) B ¥ 4 2 %1,
£ PBS BEUE 4 Yk, B IKS ming B G 4R IV % iR B
P 1 h, 3525, 350 0. 01 mol-L~"PBS if 4 [t {5 # B
) — 4T p-PERK (1 :50), p-elF2a (1 :50), ATF4
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(1:500) ,4 C WH LA ,37 C Zif 1 h,PBS k4
YL AFS min i A 0. 01 mol - L™'PBS i By —
HL(1:200),37 C #OLWEF 2 h, PBS FEYE 4 1k, 1
S ming WO YT, 5 0BT SO K B R, 5
6B A IE A IR . SR H] NIS-Elements BR3. 2 /3
Mg AE o AT R o A 6 LR BRI A 15 i 28 41 B 1)
F BN U) 3 AN ARARL X R B B 40 1T

2.9 ZEibeesb B SR SPSS 17.0 Geit 4t Ay
Giito THEBERERHAL & x5 i3k, 20 BT HR 90 B0 i
MIEZ 434 (One-Sample Kolmogorow-Smirnov Test) ,
2 PISTRE A FE R D 2R U7 22 53 #7 ( One-Way
ANOVA) , 7 2 55 ¥ (equal variances assumed ) 5514
T, %% (least significant difference, LSD) 73#7, 5 &
5% P (equal variances not assumed ) 514 T, & #&
Tambane’s T2 43¥r., P <0.05 N ER AL 42 X,
3 R

3.1 KRR SHAHHARREOLR, T
15, BEE RIIOK B DA R IR = OE R, 2808 OE R &
OB sl B AR 2H R BLE A TR F R R
K 1 DA B PR BRI 4G 22 | SR BUE | i E 1 in
Gete M EMILTY  EE 2 R BB AT WE B A B 2 (R
=W e ) 45008 2% 3 (v AEROR) ) A B R R R B
SRR LA LG, R U

3.2 RS TR R B AL B M2 2H AU T S B

JCHERER LR A5 A R B AL P B B 2 4T 4
V10 i A 45 4 S R B R S, HE S R 5, RERNZH
R A B P 2 B 2 2F A i IR R A R,
SERPAHL, R AR, HEZ 2K AL, BT (R
FEE ) 2H R BRUAR B Bl 28 A B P 28 2T 2 A R I 5 A
AL BERE R e B RS R (& 1) o gk F
PZRERS IA 21T, 52 L ALA L, B ZH R 1A
WFEAR(P <0.01) , RIS AH L, B 46 77 8 AR &=
HIA R TR (P <0.01) , BEWIMESS T AT B BT} &
HEHE 1A, 3% DPN R EUAR B R B B 45 (£ 2) .

D E
AL AU B BRI C FAL =R YLD B T RN 4 E.
Wik 7w R A AL (2 TR
Bl WMETHARLBHESRFEEHTLHZM(HE, x400)

Fig. 1 Effect of Tangluoning on pathological structural changes of

sciatic nerve in rats( HE, x400)

R2 BETHARRLEBWEEH AWM (v £s5, n=6)
Table 2 Effect of Tanglwoning on integral optical density of myelin

sheath in sciatic nerve of rat(x +s,n=6)

21 5 H/g kg ™! A A2 IA
== - 61.52 +6.00
HLHY - 38.59 £5.93%
AL = 0.11 43.26 +5.27
Wi T 5.45 56.17 £3.17%

10. 90 56.52 £5.62%

TG HARK P<0.05,7 P <0.01; GHITA KD P <
0.05,YP<0.01(F5[),

3.3 BEAT & 240 X S REAN A PERK  Nif2 ,HO-1,
Caspase-3 #l Bax mRNA ik Em S A
B, ] it AR A A 4 Fh PERK, Bax il Caspase-3 mRNA
AR X Rk i R 3 T (P < 0.05,P <0.01) 5 547
2 LEE, [ AR R HRE2% T 5 25 1003 (0. 1% ,1% ,10% )
Z h PERK,Bax #l1 Caspase-3 mRNA fAHXF Fik &= B
F AR, Nef2 A1 HO-1 mRNA () K X% 3 15 45t 0 3 7H 55
(P<0.05,P<0.01), W$3,4,

£3I WHETFEHMBER 24 h THEMA PERK,Nrf2,HO-1, Caspase-3 1 Bax mRNA #3t RiLKFE(x £s,n=4)
Table 3 Drug serum of Tangluoning treated 24 h mRNA relative expression levels of PERK,Nrf2,HO-1, Caspase-3 and Bax in Schwann cells

(xxs,n=4)
4531 JB ik 4 B % PERK Nrf2 HO-1 Caspase-3 Bax
2 - 1.08 + 0.06 1.34 + 0.32 1.11 = 0.11 1.04 + 0.05 1.05 = 0.05
LA - 10.66 = 1.21% 2.50 = 0.06 1.39 = 0.08 1.86 + 0.08% 3.19 + 0.32"
a4 T O 25 1M 0. 10 2.26 + 0.18% 3.97 + 0.30% 1.81 = 0.16 1.38 = 0.24 1.77 + 0.28%
1.00 3.71 + 0.21% 3.84 + 0.08Y 1.81 = 0.12 1.24 + 0.18% 1.79 = 0.02%
10. 00 5.02 = 0.24% 3.76 = 0.24% 2.72 + 0.44 1.06 + 0.07 1.27 + 0.03%

EHE AR P <0.05,2 P <0.01; SR HE P <0.05

P <0.01(F 4.
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x4 BETEHMBEIER 48 h SEM M PERK,Nrf2,HO-1, Caspase-3 #1 Bax mRNA 3t RikKE(x+5,n=4)
Table 4 Drug serum of Tangluoning treated 48 h mRNA relative expression levels of PERK,Nrf2,HO-1, Caspase-3 and Bax in Schwann cells
(x£s,n=4)

21531 JB ik 43 B % PERK Nif2 HO-1 Caspase-3 Bax
25 - 1.04 = 0.03 1.13 = 0.10 1.01 = 0.01 1.03 = 0.03 1.07 = 0.11
el - 11.59 = 0.04% 0.86 + 0.03% 1.27 + 0.04" 4.74 = 0.09% 3.43 = 0.31%
a4 T 0 25 1M 0. 10 2.06 = 0.15% 1.22 = 0.04% 1.78 = 0.06% 1.69 + 0.61% 1.49 + 0.06%
1. 00 2.92 + 0.10% 1.72 + 0.04% 1.82 = 0.18 1.41 + 0.02% 0.91 = 0.13%
10. 00 4.43 + 0.19% 1.71 = 0.03% 2.84 = 0.02% 2.00 = 0.05% 1.19 = 0.14%

3.4 BEZETXIREAR B ML p-PERK, p-elF2a fl - 3, 5% FAH W B p-PERK, p-elF2a I ATF4
ATFA EHRFRWE W MG S RENB O NE  EARREVEHEN(P <0.01); SHEAH L, &
RO E MR B AR . SE A, A = T i AR 2% T AV 2 OB 2% T e R
0 A O i R B 5 SRR A LA, S = p-PERK, p-elF2a Fil ATF4 % (1 1Y 3 35 B & % >
¥l ZEL MBS 2% 7 2H 9O 9 B I ek s (1 2) o &5 (P<0.01), WES,

. .....
C D E

p-elF2a

ATF4

A
2 M AR B WA p-PERK, p-eIF2a F1 ATF4 B (3 534 MBI (5190, x400)

Fig. 2 Effect of Tangluoning on protein expressions of PERK, elF2a, ATF4 in sciatic nerve of rats (immunofluorescence, x 400 )

x5 BETHKRRLEMWED p-PERK, p-elF2a fl ATF4 EERIEHFHM (2 £5,n=6)

Table 5 Effects of Tangluoning on protein expressions of PERK, elF2a, ATF4 in sciatic nerve of rats (x +s,n=6)

2H 5 /g kg™ ! p-PERK/B-actin p-elF2a/B-actin ATF4/B-actin
25 - 1.00 + 0.18 0.84 = 0.12 0.95 = 0.03
HEL A - 3.57 = 0.56% 1.54 = 0.03% 2.04 + 0.06%
Ak = W 0.11 1.69 = 0.26% 1.41 = 0.02% 1.80 = 0.08"
i 5.45 2.15 = 0.13% 1.34 = 0.02% 1.59 = 0.06"
10. 90 2.20 + 0.13% 1.22 + 0.09% 1.39 + 0.07¥
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4 itig P2 B A B R L R A A R

K EL S E2%IFJC DPN X —5 4, EJRiHE H
TGS A IR T R, E R AL A
U 75 RE L 4 SRR i, 2% RO BEL , 977 Jok k< % T 5 B
PRIRA R 55 4 G B A A Z8 7 19 93 BURRAIE
WAL T 28 T Y WE . R 2 52 07 B 2% T BRI DL 4% i
FULNEE T, 8 AN AR L A ), B
Z A A E R AR AR AT X L g 2H o
BEL TRYT DPN Rl RTS8 25, 32 2 24038 B vt ol
28 N is s i 2k T B B 4 R I R AR A ) B
A& T 7K S R ARV Y T REOK P, B R R
89.9% **, HTIBIB 7% & BUME 4 T FLAT B S AL L WA
I AR 1 DPN K BN R B PR BT 5 I 46
Kelch ¥ 25 5 & N % #H 5¢ & 1 ( Kelch-like ECH-
associated protein 1,Keapl ), Nrf2 Fil HO-1 & H 1Y %
ik, [l REAIK Caspase-3 il Bax 2K (4 () £ ik, #2715 B
59T DPN 5 Nef2/H1 & 4k 5 v oo ( Antioxidant
responsive elemen, ARE ) $iT % 16 17 38 18 1% 1 240 Jid 4
Tofg

ERS J& T 4F 4& i 9 DPN iy 3L — & %5 #l
#1210 PERK/elF2a/ ATF4 5 %2 A S5 I 17 3
IR 2 4 S B A P 0 0, TRV 2218 P Y R AR i
P kiR oy B AR WA &
BN BT ) 1 8 43 F PERK 5 DPN A ¢, PERK J&
ER —Fhis AR A, TR T & A& B, JF
AR ik A ot k9 i E 47 R 3 & & WL ( Unfolded
protein response, UPR) {5 B 1%, ER FRrZHEH
Fi A, PERK £ 25 5 i %9 05 1 55 2 11 (glucose-
regulated protein 78 ,GRP78) fit & , & Wy — B, I &
A B B BERAL, BEIR 1L 9 PERK REGE WG elF2a, Jf
PR H A A SR AL . BERR ALY elF2a W] L4 ]
A BT B, (B R O S B R AL
(ATF4) /Y # i%F, ATF4 RE 8% 3 1% K JiF 5 ] CHOP,
CHOP J2& ¥ S N T I 7 3 08 T o 42 0 5C B A
T AR MU T, 28 DPN ik kL IR
S AT 0 I 5T K WM 4% b7 i DPN 5 4 4
PERK/CHOP i 138 #% 4 O¢ , {H B A& i fe] 5 i) PERK
5 CHOP fy Al {5 57> 7, MR Wi, EHN T
) B B 4% 5° % DPN K Bl A J5t ) 17 3 PERK/CHOP
AR OCH M K -, K I T DPN R R AR i fh 22 p-
PERK, p-elF2a il ATF4 & [ 19 33515 0 .

A AW 5 2 36RH DPN IR if A B 8 7 e, ml
3k 29. 35 mmol - L™, ifit fig (IR [ B . H ol = g LK
HIRGE A SR E ) BB E T e

66, PR B0 P S T e AR S I S T AR A 4
A A2 R DG il 28 ZE 4, X S 4 SR W] DPN A
A B )

ARSI I 5 DPN AR A A B AR B 22 v 5 Py R
W4 1 ERH G Y p-PERK, p-elF2a Al ATF4 # 8 FH %
KRN, UL B DPN B % AR 6 52 5 N 5 N 3
PERK il }& 45 %, i PERK/elF2a/ATF4 & 4%, B #F
48 PERK/CHOP 3 4 11y o 18] 3 43 , B 4% 5% 0 e 4R
FH CHOP 1 24 e 8 T~ 51 & DPN; 282 B 2% 77 1Y
T+, DPN K B A8 #f 4 o p-PERK, p-elF2a Al
ATF4 B 1 1 32 3kt 25 B A, 3R 708 W 45 7 3 3k 1 ol oAy
i N % PERK/elF2a/ATF4 % #2 52 I PERK/
CHOP 8 1= 3@ % By 78 DPN, 0 i B B 4% 52 b5 8
DPN #4FE F AL 5 30 ] PERK/elF2a/ATF4 3% 48 4H
S 114 P J5 I A O

PERK & {57 T P4 5 IO S b 1) — b 85 58 2 11, Nef2
FEAEFIZAE T 5 Keapl Z54 T MK b, Y& AE KT
FHE ARV H, PERK [ B B2 AL IF 3076 Nef2 | B i
Nrf2 & A A% 5% 4o 942 oF H H i 6 ] HO-1 &35,
7 X 0 40 ML g8 T2, Caspase-3 il Bax & 40 g 1
PR PR oG HE R FRAT R T R R UYL B R W
PERK/Nrf2 {55380 [ 75 12 14 95 14 & s 1 7 v 475 il
AT I R S R 2 B TP B i
B I 5 1) 7 B 40 RS A% & DPN ) & 9 AL i 2
— o[RS, DPN f) 95 725 40 15 il 2 25 45 i 6 95 46 5
=5 1T 240 i F) 4 A O S8R 40 O TR O

Nrf2 J& F 0 M 58 2 B hr 4% 8 1 &% (bZIP) 1
BB FEPL A RS TG E ARE A S 1P R LA AL 3L K
Tk EEEEMY ZEM W AT N2 55 Kelch
P IR S0 T e AH OC R 11-1 (Keap-1) 25 4 F i i,
Keap-1 JE—/E & HILAE A, FEEZF MM S
J&i , Keap-1 [R5 30k, Nef2 Jii 7% i AR P, 5 ARE
545,902 5 ARG B 3 R Y 2 s, o 4
HO-1, Nrf2-ARE 3 #5475 40 fg (5 4 4 1 L OF ik
e HO-1 K G0 R B g (9 7E . HO-1 J& T
PARSEE A K, A W B Rt A,
M LL AR PR O . — Bk UG, HO-1 2R 7E
B TR MM Nt Nef2/ARE/HO-1 {55 53
6 XoF 1V 22 5 R A R S DD AR S 1 BT 3 B A R 4
VERT o Sk R 38 7= 0 A ok B 3 3K o R 5 40
DNA 5 15, 40 i T K #L 2 o ok B R R
HO-1RER% 3 13 Bt 5 Ak o7 3008 B 20 M G 57 S 1k B 3
M. iE A 2 N PERK fiE % B 45 4 15
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Nif2 f ik,

ARWFSE B, WL T B G DPN B/ I HLH 5 4
ik PERK/Nrf2/HO-1 3 i AT A g8 -4 % . SE5
G WIR, IR 2 24 h iR J2 48 h B T4 A
T HE A i PERK 3R 35 & 1 W] o AR, 1l bt 4 4k g
PN Nef2 il HO-1 Rk s ¥ Fh . /b ml %,
PERK Hl Nef2 () Rk # 2R B, XS
PERK ¥ i 2 4% % A7 ¢, PERK 1 L B #2245
elF2a 323k , NI 1% PERK/elF2a/ATF/CHOP iX
45 VN ST I N 38 O T B, 0OmT PERK AT REAZ B R
WL, v RE S N2 (9 Rk AR —3 ., AW
FRib & BN, Bax Fll Caspase-3 3X I 4~ I T 35k IR 76 45 2%
TLRLGAMN R IR T B, 3 16 B B 40 i 98 7
SRR T RIEIRITAE AL Z —

25 BT IR MR 4% 7 RE S U AR B 2 L AU R
PRI 0 , HoBiva DPN (4 AL AT g 5 9 5 P 5T 1)
7 PERK A OC 3% 728 60 45 #11 H] PERK/ elF2a & 12
[ B {2 i PERK/Nrf2 3R 4247 K o
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