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 E BN UEREFAEDSH FTRRABERET @K G % R A AR M 38 (protein kinase R - like endoplasmic retic-
ulum kinase, PERK)/ %,7% #.% & %5 4-% & (immunoglobulin — binding protein, BiP) 15 % i@ 369 %k, Fik: ¥ 36 2 2 A sk ik Btk
P SD KBNS A AL ki Gk, #2418 R, 4% hFkmisRo.3 e - ke ' UREFALAAEET 2O hiFmixn
10mL - kg ' AARERER BRIk, ELEFT TG, RETAMENRER, FRBEFLZS G hF T hk, R4
P SD K FMA T , 2 BRBHITRE MR, EREF IR, NGWAF - 18 TR 24 h EHRFRETH A mie, FHHEFW
BERFMS A2 WM, 3 ANIIRET LRSS F(REFEGE) g hF(Tam)#i7FH, 25 ETH24 h48 h #=
72 h 5, M & 2 413 % 2R tm i % PERK mRNA 4-% Bip mRNA 4% | A 4 49 &0 42 45 B F - 2a( eukaryotic initiation factor
2a,elF —20) mRNA 4%  # 3% 7% H F — 4 (activating transcription factor 4 , ATF —4)mRNA 4% . & % #74) DNA 4745 2 B 153 #
J& ( growth arrest and DNA damage — inducible 153, GADD153 ) mRNA 4% . 3 Bt 5.8 & £ 5,82 & @ 5 ( cysteine containing aspartate
specific protease,Caspase) —9 & & Caspase -3 &k, FR: OB XHRF @B ATE, AR EFS5 S UARNAAERLZHE(F =
9.022,P=0.038), 2 404 R BRI, 2R A AT FE L, AL A (F =325.246,P =0.000) ; T 775 7+ F) &F
B BRI R AR Gt & L Bp A AR AT 1) 2R (F =389.768,P =0.000) ;2 A4k B fm A T KR 1A T AL 2
IRALY F UG &0 EAREF A DA T mIe A = R TF TG (1 =14.055,P =0.000;¢ =13.264,P =0.000;¢ = 12. 183,P =
0.000) , @& T4 Fwfed PERK mRNA &%, WA RN Z5 5 AR EZ R AERXEA R (F=3.002,P=0.157) ; 3 &4 £ 4%
Bt Ao f PERK mRNA 42 S T2 G4, P G0 m (F=17.833,P =0.013) ; F #& R B & & 2 14 4k 9 fee 7 PERK
mRNA 4384 £ F A %3t 55, B A £ 0T a) 28 (F =43.060,P =0.003) ;2 204k % 2mje. ¢ PERK mRNA 43 At 8] T 1L 2%
AR, @R EHF M T Bip mBNA &%, HWABHEZS5 5 HHERAERX LR (F=4.092,P =0.106) ; 3 & & £ 7 B3 F
s, d Bip mRNA 4% Sk T2 G4, B A £ 53 5 (F=15.136,P =0.018) ; F 75 7~ F) i} &2 9] #F 40 o 7 Bip mRNA 4
FHEFRAGITFREL, P AL AR E (F=62.968,P=0.001);2 284 F @M ¥ Bip mRNA 43 [ B 7] & 403 2 Ak AL
DB EHFmIF elF -2 mRNA &%, HEE XS0 ARZRAEER LS (F=2.138,P=0.201) ; 3k & & £ A AR F e
¥ elF —2a mRNA &2 B T2 G4, B A4 45 A8 (F =155.852,P =0.000) ; F s R F 6 & Z 8] 25 20 je F elF - 2a
mRNA &304 £ FH %3t 35 L, B G E 0 R 2% (F =50. 328 ,P =0.000) ;2 203 5 feF elF — 2 mRNA A4S R T3 2
Mefi A AR A R—5%, OB EHFmi T ATF -4 mRNA 4%, WA HEZ5 ) EH A4 AKX L& (F=14.612,P =
0.017) ;2 284k B tafe ¥ ATF -4 mRNA 48 SR pbik 000 2 F A %t F &L, PG5 208 (F =33.703,P =0.004) ; FF s
RE) B 5 Z A 28 i b ATF —4 mRNA 4% 69 £ 5 4oit 3 & 3L, Bp A48 B 18] 2 (F = 187.700, P =0.000) ;2 48§ 20 joL o
ATF -4 mRNA 4 F R0 10 B ZHEARA R, FTRE S EMEF L F AT @i P ATF -4 mRNA 4R T a4 (1=
4.343,P=0.012;:=3.915,P=0.017;: =10.719,P =0.000) , @& % % & 20 GADD153 mRNA &%, WEE X5 540 Z R
BAEXEHF(F=3.053,P=0.116) ; 1 i&EF £ A M F 2P GADDIS3 mRNA 4B Sk T2 G M, P A n W m(F =
16.946 ,P =0.015) ; FF)5 R F Bt £ 2 6] 2k B 2 fe F GADD153 mRNA 4349 £ F A %3t 3 & L, B A 4L B 1) 2 & (F = 88. 206,
P =0.000) ;2 284 F @ P GADD153 mRNA 42 o 8] A3 2 KA, DR LR F @M Caspase -9 Fh, WHEAIHES
SR ERBERLZAF(F=1.266,P=0.327) ; 1hi&EF A ARG i P Caspase -9 FEH ZMARKT TG, P AL, B R
(F=21.164,P=0.010) ; F & R F] 0 1] & 2 18] 2k & 4 i F Caspase -9 EH 2 F AL FEL, P ALz E(F =
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263.384,P =0.000) ;2 Z14k ‘B 4 L 7 Caspase — 9 FMERAB ] EAL3 ZEMA R EERE S AR -5, OB TR F @R P
Caspase -3 P, BF B %5 5 4B & R AL R EM D (F=1.346,P=0.314) ; 1k & % £ 7 S8 F 2 o P Caspase — 3 71 B4k
KT E M, BB A (F =19.422,P =0.012) ; F 35 R F B 18] 5 Z 19 407 20 B P Caspase -3 @ Ha9 25+ A it £ &L,
PP 75 42 B 18] 2R (F = 130. 649,P =0.000) ;2 414 40 i Caspase — 3 & PE LB 1] T AL 3 2 AR AL 3, B IEARAS B K — 5,
G RIEF  & 2 i TR A4 KR AT 2m e PERKY Bip 45 5388, 4] B A1 I 2 R B2 3 AL o 4R 4 LA 1
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Effect of Duhuo Jisheng Tang ( Jili /i %7 4= 7% ) medicated serum on protein kinase R - like endoplasmic reticulum
kinase/immunoglobulin — binding protein signaling pathway in degenerated chondrocytes of rats
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ABSTRACT Objective: To observe the effect of Duhuo Jisheng Tang (7% 274 1% , DHJST) medicated serum on protein kinase R - like
endoplasmic reticulum kinase ( PERK ) /immunoglobulin — binding protein ( BiP) signaling pathway in degenerated chondrocytes of rats.
Methods : Thirty — six 2 — month — old clean — grade male SD rats were randomly divided into medicated serum group and blank serum
group, 18 rats in each group. The rats in medicated serum group were intragastric administrated with DHJST in dosage of 9.3 g/kg, while the
others in blank serum group were intragastric administrated with the normal saline in dosage of 10 ml/kg, once a day for consecutive 7
days. After the last intragastric administration, their blood were fetched out from abdominal aorta under anesthesia and were made into
DHJST medicated serum and blank serum respectively. The knee joints of 4 — week — old SD rats were fetched out and the chondrocytes
were isolated from knee articular cartilage and were cultured. The third — generation chondrocytes were intervented by interleukin — 18 (IL -
1B) for 24 hours and then the degenerated chondrocytes were obtained. The obtained degenerated chondrocytes were divided into 2 groups
and were intervened by DHJST medicated serum( DHJST group) and blank serum(blank group ) respectively. The degenerated chondrocytes
apoptosis rate ,the contents of PERK mRNA , Bip mRNA , eukaryotic initiation factor 2a( eIlF —2a) mRNA , activating transcription factor 4
( ATF —4)mRNA and growth arrest and DNA damage — inducible 153 ( GADD153) mRNA and the activities of cysteine containing aspartate
specific protease( Caspase) —9 and Caspase — 3 in degenerated chondrocytes were detected at 24,48 and 72 hours after the intervention re-
spectively. Results : There was interaction between time factor and group factor in degenerated chondrocytes apoptosis rate( F =9.022,P =
0.038). There was statistical difference in degenerated chondrocytes apoptosis rate between the 2 groups in general,in other words, there
was group effect( F =325.246,P =0.000). There was statistical difference in chondrocytes apoptosis rate between different timepoints after
the intervention,in other words,there was time effect( F' =389. 768, P =0.000). The chondrocytes apoptosis rate presented a time — de-
pendent decreasing trend in both of the 2 groups. The chondrocytes apoptosis rate was lower in DHJST group compared to blank group at dif-
ferent timepoints after intervention(t =14.055,P =0. 000;¢ = 13.264,P =0. 000;¢ = 12. 183, P =0. 000 ). There was no interaction be-
tween time factor and group factor in the content of PERK mRNA in degenerated chondrocytes ( F =3.002,P =0. 157 ). The content of
PERK mRNA in chondrocytes was lower in DHJST group compared to blank group in general ,in other words, there was group effect( F =
17.833,P =0.013) . There was statistical difference in content of PERK mRNA in chondrocytes between different timepoints after interven-
tion, in other words,there was time effect( F =43. 060, P =0. 003 ). The content of PERK mRNA in chondrocytes presented a time — de-
pendent decreasing trend in both of the 2 groups. There was no interaction between time factor and group factor in the content of Bip mRNA
in degenerated chondrocytes( F =4.092,P =0. 106). The content of Bip mRNA in chondrocytes was lower in DHJST group compared to
blank group in general ,in other words,there was group effect( F =15. 136, P =0.018). There was statistical difference in content of Bip
mRNA in chondrocytes between different timepoints after intervention,in other words, there was time effect( F =62. 968 ,P =0.001 ). The
content of Bip mRNA in chondrocytes presented a time — dependent decreasing trend in both of the 2 groups. There was no interaction be-
tween time factor and group factor in the content of elF —2qa mRNA in degenerated chondrocytes( F =2. 138,P =0.201). The content of
elF —2a mRNA in chondrocytes was lower in DHJST group compared to blank group in general ,in other words , there was group effect( F =

155.852,P =0.000) . There was statistical difference in content of elF —2a mRNA in chondrocytes between different timepoints after inter-
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vention , in other words ,there was time effect( F =50. 328 ,P =0.000) . The content of elF —2a mRNA in chondrocytes presented a time —
dependent decreasing trend in both of the 2 groups,and the 2 groups were consistent with each other in the decreasing trend of content of
elF —2a mRNA in chondrocytes. There was interaction between time factor and group factor in the content of ATF —4 mRNA in degenera-
ted chondrocytes( F =14. 612,P =0.017). There was statistical difference in content of ATF —4 mRNA in chondrocytes between the 2
groups in general ,in other words,there was group effect( F =33.703,P =0.004 ). There was statistical difference in content of ATF —4
mRNA in chondrocytes between different timepoints after intervention,in other words,there was time effect( F'=187.700,P =0.000) . The
content of ATF —4 mRNA in chondrocytes presented a time — dependent decreasing trend in both of the 2 groups. The content of ATF —4
mRNA in chondrocytes was lower in DHJST group compared to blank group at different timepoints after intervention (¢ =4. 343 ,P =0. 012;
$=3.915,P=0.017;:=10.719,P =0.000) . There was no interaction between time factor and group factor in content of GADD153 mRNA
in degenerated chondrocytes( F =3.053,P =0.116). The content of GADD153 mRNA in chondrocytes was lower in DHJST group com-
pared to blank group in general ,in other words, there was group effect( F =16.946,P =0.015). There was statistical difference in content
of GADD153 mRNA in chondrocytes between different timepoints after intervention ,in other words ,there was time effect( F =88.206,P =
0.000) . The content of GADD153 mRNA in chondrocytes presented a time — dependent decreasing trend in both of the 2 groups. There was
no interaction between time factor and group factor in the activity of Caspase —9 in degenerated chondrocytes( F' =1.266,P =0.327). The
activity of Caspase —9 in chondrocytes was lower in DHJST group compared to blank group in general,in other words , there was group effect
(F=21.164,P =0.010). There was statistical difference in activity of Caspase —9 in chondrocytes between different timepoints after inter-
vention , in other words, there was time effect( F =263.384 ,P =0.000). The activity of Caspase —9 in chondrocytes presented a time — de-
pendent decreasing trend in both of the 2 groups, and the 2 groups were consistent with each other in the decreasing trend of activity of
Caspase —9 in chondrocytes. There was no interaction between time factor and group factor in activity of Caspase —3 in degenerated chon-
drocytes( F =1.346,P =0.314). The activity of Caspase —3 in chondrocytes was lower in DHJST group compared to blank group in gener-
al,in other words, there was group effect( F =19.422,P =0.012). There was statistical difference in activity of Caspase —3 in chondrocytes
between different timepoints after intervention ,in other words ,there was time effect( F =130. 649 ,P =0.000). The activity of Caspase —3
in chondrocytes presented a time — dependent decreasing trend in both of the 2 groups,and the 2 groups were consistent with each other in
the decreasing trend of activity of Caspase —3 in chondrocytes. Conclusion: DHJST medicated serum can inhibit the chondrocyte apoptosis
caused by endoplasmic reticulum stress reaction through regulating PERK/BiP signaling pathway in the degenerated chondrocytes of rats.
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otic initiation factor 2, elF —2a) #G FIIER T -4
(activating transcription factor 4, ATF —4) A= K i
DNA #5453 1K 153 Pt )5 ( growth arrest and DNA dam-
age — inducible 153, GADD153) 5|¥)& M i F 4 T
A TR ) 5E o

1.3 LI {UEF FACSCalibur Ji 240 M1 {X (BD 24
H]), EIx800 P #1: {X ( BioTek 4% %), SI000PCR ¥
(Beckman Coulter 23 &) ) , ChemiDocXRS + {k2% &5
AR F 58 (Bio — Rad A H]) .
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B, LA PBS FR40ERUE 3 U, R B IH AL I Ak , 2R UK
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2.3 BREHRBEMBATEREN THERE, HA
& EDTA 1 JRBETH AL , WS an e € , PR & 19
DR B R A M, AR Ol 1 < 10° A4S - mLTT
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B Asp — Glue — Va — Asp — pNA ( Caspase -3 JiE¥),
37 CHOEIFHF 2 ho FH3 £LAN 100 WL PBS, /4[]
PEXT R BRI A, K 405 nm, T FiZH OD

x1 BHEESIMFS

FEH 2R 51975 KB
Sense 5" — CTCAGTGCATATAGTGGAAA -3’
PERK 203 bp
Antisense 5" — ATGTCTGGAATATACCGAAG -3
) Sense 5" — CAAGAACCAACTCACGTC -3’
Bip . 213 bp
Antisense 5" = GTGAGAACCATAGCAGAAAT -3’
Sense 5" —TAGCCAGTACAGATGTTGAC -3’
elF —2a . 141 bp
Antisense 5" — AACTAGGATTCCAAGCTACA -3’
Sense 5" — ATGACCGAAATGAGCTTCCTG -3’
ATF -4 153 bp
Antisense 5" —= GCTGGAGAACCCATGAGGT -3’
Sense 5" = ATGGCAGCTGAGTCTCTGCC -3’
GADDI153 . 560 bp
Antisense 5" = TGATGGTGCTGGGTACACTCC -3’
WLEhE £ Sense 5" —= GGGAAGTGCTGGATAG -3’ 453 1
-z
B Antisense 5" = GTGATGTTTCGGATGG -3’ P

PERK : 25 138 R FFE P95 R 30G ; Bip : S8 BRER 145 A 85 1 s elF — 200 B AN BRI N T - 20 ATF — 4 B SR 305 N7 - 4

GADDIS3 : A (M i) DNA {5 475E A 153 4703
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25 M4H 9 (30.39+0.51)% (22.89+1.59)% (13.62+1.26)% (22.30£7.35)% 398. 686 0.002
s AR 9 (17.39£1.52)% (9.66 £0.69)% (4.42+0.36)% (10.49 £5.71)% 109.061 0.009
it 18 (23.890£7.19)% (16.28 £7.33)% (9.02+5.11)% (16.40+8.82)% 389.768"  0.000"
1 14.055 13.264 12.183 325.246" F=9.0227,
P 0.000 0.000 0.000 0.000" P =0.038”
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BE A Bip mRNA &5 SRR T2 B 4, A7AE
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NA S B 28 A GeiH 2 5 30, RV AE IR R) 3500 52 4
BRI R Bip mRNA &5 5 B [A] 22 {2 B PR
Ho WK 4 4,

3.3.3 BT ell - 20 mRNA & B I 45
A IRTE] PR ER A 0 2 DR B AN A S AR 5 o A AR
DAECE AP elF - 2o mRNA &8 SRR T2 8
A1, RIS LA 5 1 TS AN RIS i 22 [ 400 4 i o
ell -2 mRNA & H I ZRA G 3, A7 ER R
ROV ;2 HHCE AN elF -2 mRNA S5 B R 22 1
P RFEIGES, HRE S IA 8 WS K5,
3.3.4 IBECEANNET ATF -4 mRNA &5 Kl 25
A A PER G 20 A N R AT AR S HLARONE 52 2R A

fiir ATF -4 mRNA & & SUAR LLEE, 40 2 5 A it
SRS BIVAEAE 43 LAV 5 T T8 AN [R] B o =2 )
Yo ATF -4 mRNA &1 2 S A G it 2 X, Bl
FELERT RN 52 4B A0l b ATF —4 mRNA 5 &
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g5 BRI R S AR R AR S ELAN, ; b T
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FI, BVFELE 2 1500 5 T B A [R) s 5 22 1) 4B 4
i GADDI53 mRNA & #12E F A F 1225 3/
AFFERF RV 52 414K B 4 e B GADDI53 mRNA %
TERERT ALY R EAGEE . R T BT,

®3 2ARTRFHAMPELME R HFRRNHE mRNA SERMER v

21 51 HALEGL)  T#i24h)E T1i48 h J5 TH72hfE At FAH P1H
AHA 9 0.174 £0.030 0.160 0. 020 0.126 +0.009 0.153 £0.029 8.185 0.101
MG A A A 9 0.141 +0.019 0.108 +0.013 0.058 0. 005 0.102£0.038  63.146 0.015
it 18 0.158 0. 029 0.134 £0.032 0.092 +0.038 0.128 +0.042  43.060"  0.003"
Al 1.585 3.847 11.978 17.833" F=3.0027,
P& 0.188 0.018 0. 000 0.013" P=0.157"

1) FERENEHY F RN P AR ;2) SN Y FAEA P {E

x4 2ARERBEARTERKEALESER nRNA FERWER v+

A FEARGL)  TH24h)E THi48 h)5 TH72h )5 Gt FAg P1{g
=gt 9 0.609 £0.107  0.562 +0.067  0.422+0.049  0.531 0. 108 12. 805 0. 069
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