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PELE T X 5 MLAE K R M S i H miR-322 #0 IRE1e-RIDD FRikHIF M

WeabE L EaAE2, & 2, kmBL2, o2, B RY, AR
1. HHERKZHREILEEFERIL A RER, JLi 100006
2. BHERIKFTEZ %M PELFE AR E S, dbs 100069

W OE: BW BRI I8 R RS S R IR AR T LR . F53E SD KR AN ERZ . R RIRE 4
(10.9 g/kg) 4. BRXITREZAAL, FRUKER ip FEMRVE 215 5w PR RS AL (R2G4I KR ig 259, SRR AN BL A KR ig
SRFAZEK, 1k, 82 12 [ ARG, WK RINE, SR Z 5 38 CRE R BT 74, 3 KBRS HE4H e RSC96
WAL AN, ¥ RSCO6 A4 S Xt HRLE . AERILE L L T 4H A K RRUMLE AR 3L 5 3% 24 h. SR CCK-8 i%&illE RSC96
Y iE 775 2% Western blotting 723 52 RSC96 41 it H VLEZ S 1aCinositol-requiring enzyme 1o, IREla)- iRt IRELa(p-IRE1a)
IR A R AEE (protein disulfide isomerase A6, PDIA6) AR ik; A qRT-PCR & 44k H miR-322 mRNA
295, RSC96 4Hfiur miR-322. IREla } IRE1 fk#i1h: #Ef# (IRE1-dependent decay, RIDD) JEE#) CD59. & i D2 (protein
kinase D2, PKD2). A Z&jEiE K21k (scavenger receptor class A, SCARA). ZE/Kf#lF D (peptidase D, PEPD) mRNA %
k. ER SRR, BRI M E SN AARE BRI (P<<0.01), AMA K RSCI6 4l miR-322 mRNA /K7 &3
F4A% (P<<0.05.0.01), RSC96 i /743 % P41k (P<<0.01), RSC96 ZHififl IRE1lo 45 A mRNA Fik/KF &3 & (P<<0.01),
PDIA6 % [ ik /K1 & # 4K (P<<0.01), RIDD JE#) CD59. PKD2. SCARA il PEPD mMRNA FEiA/K T2 [#{% (P<0.01);
ERERIAE L, B2 T 2B LT S MM B B B PR AIK (P <<0.05), #MilMA J RSC96 At miR-322 mRNA /K-35 F1 1 (P<<0.05.
0.01), RSC96 4y /1 2N (P<<0.05), RSC96 4Hjif IRElo £ [ AT mRNA Fik/K T & 2 K (P<<0.05), PDIA6 & [
FikKTFEETHE (P<0.01), RIDD JE# CD59. PKD2. SCARA 1 PEPD mRNA Fix/KF &2 i (P<<0.05. 0.01).
G510 WELR T 10 RE K B ML A4 miR-322 mRNA K, T4 IRE10-RIDD #5340 HIIE T

KRR BELS T NERMIRIEG MR RSC96 4HM; WIEERE 1o: miR-322
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Abstract: Objective To explore the mechanism of Tangluoning (##%$7*) on inhibiting cell apoptosis through serum exosomes in
hyperglycemic rats. Methods SD rats were divided into control group, model group, and Tangluoning (10.9 g/kg) group. Except for
the control group, rats in the other groups were ip streptozotocin to induce hyperglycemia rat model. Rats in administration group were
ig drugs, rats in control group and model group were ig equal volumes of distilled water, once a day for 12 weeks. After administration,
serum of rats was collected, the serum exosomes were extracted by differential centrifugation, and RSC96 cells were used to
internalize the exosomes. RSC96 cells were co-cultured with serum exosomes of control group, model group, and Tangluoning group
for 24 h. CCK-8 method was used to determine the viability of RSC96 cells. Western blotting was used to determine the expressions
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of inositol-requiring enzyme la (IREla), phosphorylated IRElo (p-IRE1a), and protein disulfide isomerase (PDIA6) in RSC96 cells.
gRT-PCR was used to measure the expression of miR-322 mRNA in exosomes, miR-322, IRE1a and IRE1-dependent decay (RIDD)
substrate such as CD59, protein kinase D2 (PKD2), scavenger receptor class A (SCARA), protein hydrolase D (PEPD) mRNA
expressions in RSC96 cells. Results Compared with control group, the number of serum exosomes in model group was significantly
increased (P < 0.01); The level of miR-322 mRNA in exosomes and RSC96 cells was significantly reduced (P < 0.05, 0.01); The
viability of RSC96 cells was significantly reduced (P < 0.01); IRE1a protein and mRNA expressions in RSC96 cells were significantly
increased (P < 0.01); PDIAG6 expression was significantly reduced (P < 0.01); RIDD substrates such as CD59, PKD2, SCARA and
PEPD mRNA levels were significantly reduced (P < 0.01). Compared with model group, the number of serum exosomes in
Tangluoning group was significantly reduced (P < 0.05); The mRNA level of miR-322 in exosomes and RSC96 cells was significantly
increased (P < 0.05, 0.01); The viability of RSC96 cells was significantly increased (P < 0.05); IRE1a protein and mRNA levels in
RSC96 cells were significantly reduced (P < 0.05); PDIAG expression was significantly increased (P < 0.01); RIDD substrates such as
CD59, PKD2, SCARA and PEPD mRNA levels were significantly increased (P < 0.05, 0.01). Conclusion Tangluoning can inhibit

the apoptosis induced by IRE1a-RIDD through increasing miR-322 mRNA level in serum exosomes of hyperglycemic rats.
Key words: Tangluoning; endoplasmic reticulum stress; exosomes; RSC96 cells; inositol-requiring enzyme 1a; miR-322
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MIE R EIAMMA, 8 K RS R4 RSCI6 H4- 41 ik
AL, %% RSCI6 41+ miR-322 mRNA 7K1 1

IREL. RIDD JEMIMALA, PRFUNELS T He il iy
AR miR-322 mRNA K-k % RSC96 4 fitd
1) IREla 3845, HEMiA~TT RIDD M| 4 -,
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HrAFEE, 12h12h BRAZE . WE (23+2) C.
MR (551100 %, HHEENK. LR EE
HE R FAC B S T ikl (LS AEEI-2015-
118).

1.2 ‘mAm

RSC96 41 it 5 35 [E ATCC.
1.3 5%

PEZ& TS 159 15 159, M 159, )14k
129, 2EHHZE 109 AR 159, FFAT 12 g FIXG Ik
15 g 4Hhk, #HEE (k5 150826003). F1Z& (it5
151002005). J# (b5 1511016). JIIZ4EEE (its
150519001). ZEHAZ (b5 150524001). AR (it
1504063). 77745 (iS5 150701004). *ZifLfE (its
150906003) W i db & E 25tk iy, &E#iE
BPR R 25 22 Bt G e R 8 0 40 ) v S RHEY)
SIS Astragalus membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao [ T454R . JEAMEYIFTHZ
Salvia miltiorrhiza Bunge.[) TR AR =Rt
4= EHE Cibotium barometz (L.) J. Sm. TR
25, wRBHEY)14HE Cyathula officinalis Kuan fé-T)g
e BESERMEYIZERZR Corydalis yanhusuo W. T. Wang
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1) 25 L 35 8ORHAE 40 W B g % Chaenomeles
speciosa (Sweet) Nakai [T AR sz, BEAME
Y2524 Paeonia lactiflora Pall.[f) k. SRMEYZ
1€ 5. Spatholobus suberectus Dunn [ T4 2%, H2ibn
KORAFE T EH AR R 22 B AR AR %=
1.4 HR5RA

BEIREE R (itS SLCC4199). PKH26 4kl
4 F 32 [# Sigma-Aldrich 2] MG ZF M (s
2167759CP) 14 H 35 [ Gibco A F]; Trizol 7] (it
5 223306) 4 [ 3£ [ Invitrogen 23] ; TransStart Tip
Green gPCR SuperMix (ftt*5 20200105) . TransScript
First-Strand cDNA Synthesis SuperMix ( fit =
20200105 W H AL 2XGEDEARGRAF: &
R RIPA HZA AR (415 20200305) 1 H b
HERERHEAR AR 8 E Marker 18 B b5 e
WML AEDBEARAF: BHEAKLHK (5
1907701) ¥ 35 Millipore /A 7); BCA EHEE
A& (L5 20190805) M4 H Jb 5 H AR A AR
HIRAF]; CCK-8 7 & (k5 20200111 W H T
Bt EEMRHA IRA T, EXOCET #hib A Eik
# £ [ 3£ H System Biosciences A F; Tl
B-tubulin PLiA. A TIFE CDO HUik. /N B 7e B i
983 Uy LR 101 Ctumor susceptibility gene 101,
TSG10D) Hifk. ZFfEFMEH-1 (Flotillin 1)
Pugk . R ORE R AR i R B (protein
disulfide isomerase A6, PDIAG) Hifk. %% vilEhk
fg{t. IREla (p-IREla) Pifk. /NREEFIE B-actin
PRI E 9 E Abcam AFl; /NREITE IREla
BRI 45 [E Santa Cruz AH]; BRHEEE RO L EHT
% 1gG (H-+L) ik (dit'5 2000601260 HAREEFR
CWPEF/NR 196G (H+L) $Hidk (L5 206790121)
T E AL AL S B ARG BRA A
1.5 {42&

3K15 MUK F 0l (EE Sigma AF]D;
Mini-PROTEAN® Tetra HLykAE . /N Trans-Blot®%%
EFE L CFX96™ SEI % € f PCR {X (3£ [H Bio-Rad
AFD; 371 M CO Ki R4 (L[ Thermo A#]);
MLS-3020 2R K w45 (HA SANYO AF]D;
AC2-4E1 B2 44 (32[H ESCO A ],
2 FHE
21 BETEHHIE

W, 2. 8. IR, %R AR
FRATRIRS MR IO 10 R 2808K, T =ik

1h, WKAE Lh, &6 EYMmiEd; S80I DR
LIk, B2 RIEH, IARFEREIR, TES TS
P TRB R, T @S, IGHRTIAZE
VKV R . R O AR i - R RO 1 VR
(HPLC-MS/MS) %Py REAT /04, HBIZRERR. AT
N AT RIEFERASIRER B 1 &S
#5354 5.368.9.779. 76.786. 8.116. 99.013 mg/gll,
22 BMEARERNEE. 7E54%

AR PR GEZE FiT BARE 701490, K RO S PR 77 1
Jei s BENLA AXTHRA . BRI AIRE LS T (10.9 g/kg)
H, FH 8 H. BRxfIgAsr, HAHKK ip BRI
W # (10 mg/mbL), 1 J& 5 KBRS I8 B ¥ =16.7
mmol/L 2 BH i IURE K FRASE B 1) 25 B DD 28 Tk R
T T ZE TR /K BT ) st S VR B 1.09 g/mL VAR
ML T H KRR ig 259, WIRARIERIA KR ig %5
ERRZEK, 1k, 812 .
2.3 EIMFEKRMEINRAETZEL

BUERGE, KERMSUELSE, EEBKEUL,
4 °C. 3000 r/min 5.0 10 min, PREUMT, MK
300X g &5.C» 10 min. 2000X g &> 15 min. 10 000X g
250 30 min; W HEL _EiEW, 70 000X g .0 70 min,
B0 2 W, PUHEPIRI R AN . fH ] PBS ¥ fF ANk
i, T Jaekses.
2.4 SNBSS

HMMAF 2.5% 8% 1B € 3h, T PB H11Efi#,
FH 3% 553 FR B WL AN AR R 454
25 EMFEKRMEINDAER RN

FH8 EXOCET Ml & 13 7] 2 U B oAl
K BRI A A%
2.6 RSCO6 {HpfItE

RSC96 40/l & 10% FBS. 4 mmol/L & &k
fi& . 25 mmol/L #i 28 . 1 mmol/L T EHEREN. 1.5 g/L
WIREN . 1% EFE R IR AT DMEM 54177
-, T 37 C. 5% CO, i 155,
2.7 RSC96 fpaxtsh B AL AE A

AR St 75 Gkl PKH26 Frid, % RSC96
Y5 PKH26 Fric 4N IL R B 5% 24 h, RSC96
UM A 4%% 5 HEE[E 2 30 min, SO 3% BSA T
FIREA] 30 min. K B-tubulin F/E RSC96 4 il ()
PCE A, HTREROLRE, THEOERERM
BTF M
2.8 PELETIUEINDAXT RSCI6 ZRARIE SRS

RSC96 41 LA 4 X 103/ LT 96 FLARH, #%
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7212 he WEXNIRAH, B, PR TH, %1
40 000 4 RSC96 4 73 7] S50k HEAH . A1 EH | Hik2
T KRR MG AMBASERE IR 24 h, I CCK-8 ¥
W, 137 CHFE 3 h, RAMFCT 490 nm &
e (A {E.
29 MELZLTMFINDAEITT RSC6 ZHAE CDI.
TSG101. Flotillin 1. PDIA6. IREla 1 p-IREla
FEAFRIENEN

RSC96 4HffiLh 4 X 105/ LM T 6 FLARH, 3%
7212 he WENIRA., BAH, g TH, #%1:
40 000 4 RSC96 4 il 73 7] 5% ZH . AERUAH | M2
TR B MIE AM AR IL R 77 24 h, $2HL RSC96 41l
TH, KA BCA HAEEMNENEEORER
£ R RESLZE 10% 1 be S0 IR B - 3R A 0 Tk i v
Je vk, ¥4 PVDF JE, fnN 5%MiRE4- 0T = iE
¥ 2 h, 45NN CD9. TSG101. Flotillin 1.
PDIA6. IREla Al p-IRElo #ifk, 4 CHEHE LR,
S AIMNBAR B AR i1 EdT R 196G (H+L). B
Ebric 26 P/ B 196 (HH-L) HitdAk, =i E 1h,
KB IR AG A Rk, ] Image J &
X} 2 AT B BT
210 MEETIMFEINBAZT RSCI6 ZHAR miR-3224
CD9. ZEH¥Hs D2 (protein kinase D2, PKD2)+
A ZEEKRZ A (scavenger receptor class A,
SCARA). ZEH/K##EE D (peptidase D, PEPD) #1
IRE1a mRNA FiZ RIS

RSC96 ZifILL 4 X 105/FL4R T 6 FLARH, £
7712 ho WEXTHRA, BAAH, PEgTH, &1
40 000 Kt RSC96 4 fitd 73 7] 50 HRZH . B | B2
T KRG MR R FE 24 h, 2B S Ui
FHEH RSCI6 4 il Je #M AR L RNA Jf &
cDNA, #17 gRT-PCR ##fr. SIMIFHINE 1, F
U6 £ miR-322 ]2, 4 p-actin £ CD9. PKD2.
SCARA. PEPD fl IREla W5 .
211 it

SEES R DA X £ SRR, KH SPSS 19.0 #fidk
TG, DR R 7 2 508 CANOVA) PEAL
2z B2 5
3 %R
31 BETXEMEKRMEINDEER. SHE
K miR-322 7K B2 E

W 1-A FoR, AOKRIILE 7 B AN 5
TEERIR T, BAMRES & I3, A2 50~60 nm.

*1 3IMER

Table 1 Primer information

G il

U6 RT:5’-CGCTTCACGAATTTGCGT-3’
F: 5’-CTCGCTTCGGCAGCACA-3
R:5-CGCTTCACGAATTTGCGT-3

miR-322 RT:5-CTCAACTGGTGTCGTGGAGTCGGCAAT-
TCAGTTGAGTCCAAA-3’
F: 5’-GTCGCAGCAGCAATTCATGT-3’
R:5-CTCAACTGGTGTCGTGGAGTC-3’
p-actin F: 5-GAAGTGTGACGTTGACATCCG-3’

R: 5-GCCTAGAAGCATTTGCGGTG-3’
CD59 F:5-GTTGCTGGTGACCTCGGTTCTG-3’
R:5-ACGGTGCTCTTCGGTGCTCTT-3’
PKD2 F: 5-AGGAAGGCTGCTGGATGGAGTG-3
R: 5’-CCTAGACCGTGACCTGACTGTGAA-3’
F: 5’-GCCTCAACCACAGCCTATCCTATG-3’
R:5’-CCTTCAGACGCAGGTCCTCAGT-3’
PEPD F: 5-GGCAAGTTCACAGACGACCAGAAG-3
R: 5’-CCAATGCGTGTCAGTTCCTCCAG-3’
F: 5’-GCATCCGAATGTGATCCGCTACTT-3’
R: 5-TGAGGTGGTCTGATGAAGCAAGGT-3’

SCARA

IREla

W 1-B Fias, MK BRI 73 55 (10 Ak o e Sk
Fr&Ed CD9. TSG101 A1l Flotillin 1 25 A NHMERE
ik, RYINBES B KT W 1-C Fix, S55R
HERESE, RERYZH R R M M AR B (P<
0.01); BRI AR, FliZs 74K R IE SNl
HIFEED (P<0.05), FKEFELS T BRI = U
SESNBARIL EE . WK 1-D Fow, SXHERZ
Eba, AR K R IE S A s miR-322 mRNA 7K
FREFEFL (P<0.0D); SHEAALLE, FEZST4KR
BRI AN A miR-322 mRNA /K53 T (P<
0.01), FBHBELS Al LA 18 iy o K BRI A s A
1 miR-322 mRNA 7KF.
3.2 RSC96 gHpaxt oA AL/ER

DL PKH26 Fric iy #hisA, LA B-tubulin &
ic RSC96 41 fifd, LA DAPI #ricdifgt%, Wik 2 fow,
HMIBARAL T RSCO6 4t Al [, R BH Zh sk Tk
RSC96 41 L 1t
33 MEETMIFEINRAEIT RSCI6 HAEIE 1 &
miR-322 mMRNA 7Kk F RS20

WK 3-A s, SxHIRAIEE:, A4 RSC96
HMIAEIE R B ERC (P<0.01); SHERIYLLES,
WE2% 20 RSC96 N A7 iG R & T s (P<<0.05),
SIS < (1R N A e N = 1 R R )
RSC96 ZHffidit. Wikl 3-B flizn, SxtiR4LEbER,
R RSCO6 ZH Ml miR-322 MRNA /K- & 3 [ A%
(P<<0.05); SAYZLLEL, HEZ% T4l RSC96 4l
miR-322 mMRNA KV &A= (P<0.05). DL b4
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Fig. 1 Effects of Tangluoning on serum exosomes structure (A), CD9, TSG101, Flotillin 1 protein expression (B), number of
exosomes (C), and miR-322 mRNA level (D) in hyperglycemic rats (X = s, n =4)
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Fig. 3 Effect of Tangluoning serum exosomes on RSC96 cell viability (A) and miR-322 mRNA level (B) (X £s,n=4)
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p-IREle. IREla ZEEFRIEK IREIc mRNA FRILHY
E/ur.l

mE 4 pros, SxTEEAE, A RSCI6
e PDIAG i HRIE /KT EFFIK (P<<0.01),

p-IRE1o/IRElo 2 [ M2 IRE1o mRNA ik /KT &
EFE (P<<0.01); SR LR, HiE4% 721 RSC96
4ife PDIA6 & HRIEKI-EEHAR (P<0.0D),
p-IRE1a/IREla ZK 4 & IRE1oc mRNA FiA /K15 15
HIEIL (P<<0.05), FWIKEL T MG SMSART LA E
i PDIA6 & R IA/KF, B IREla £ X mRNA
FILKF
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Fig. 4 Effects of Tangluoning serum exosomes on PDIAG, p-IRE1la, IREla protein expression (A—C) and IRElIa mRNA

expression (D) in RSC96 cells (X £s,n=4)
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Fig. 5 Effect of Tangluoning serum exosomes on CD59 (A), PKD2 (B), SCARA (C), and PEPD (D) mRNA expression in

RSC9 cells (X +s,n=4)
4 g

SNIMAE AR 40~100 nm, JEIR J9 X AR
RO, S FIRE A OSE E Flotillin 1. 2 3&if
MM SE R TSG101. DUBE IR R (4 5% i
CD9 1] LA 45 58 MBI RF e R B 1Y, AHF 5T
SEREIR, MK BRI 43 B8 MM S MR 15 T
AR, AR 50~60 nm, ELiESE &R,
AN AR S PERRIE & A I CD9. TSG101 A1l Flotillin
1 2PFAMERE, RO MR  B . I
bb, ARG R SR, ST LR M S oy ik
B AN A T miR-322 mRNA /K, g% 5] LA
0> 1A 3 B A A I B 43 FE T v A W Ak
miR-322 MRNA 7K, $&7 4% 7 vl fg it 34 i i

T AN 1 miR-322 mRNA 7K P35k i % RSC96 2 il
FH IREla #1%. SMMEAE S E A . mRNA F
mMIRNA Z£% Ff ?‘%%% GRS EZE ) 05 lvE )]
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Fig. 6 Effect of miR-322 expression in serum exosomes of hyperglycemic rats (A) and Tangluoning serum exosomes (B) on

IREle-RIDD pathway and apoptosis in RSC96 cells
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