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FAE . [ BH AR B AR 3R H R I (R 7 B S AT 2B 0y S0 0 X T 0 A A A B TP 545 % A 55 ) 5 38 P49 56 1
[ ek 13 300 3k 21 B kxR x K =JoWil 3  BENLA A 5 A4 B4 6 A, BEE 10 A5, X B g
Foml H R, R A BRI A 250 mg-ke™' FIZE AR IS HOHY, S48 FE A 20 A PR B 100,250 1 500 mg - kg™ S AE EE
MR I FR IR 21 d, GeiH P A KR RE , I TR0 25 o At g 1 A2 B AL B 1 Sk A7 7 5 , SR 4 I 3R FOE A A
TAALTERRAEI, [ Z5R TG0 250 F1 500 mg- kg™ S8 AR NS 0 5 42 S AT 3G WP 00 )5 3 R N ARDRESCR (P<0.05) , HL 250
mg- ke ST ZH -2 H 14 EE 5 0 BRALAR LA FHE G R (P=0.067) o ¥RIN 250 mg- ke ™' 12 W KA T 0BT 403453 T Mk 400 i
JHTKF-(P=0.098) , T 235l A8 I 250 F1 500 mg - kg™ S48 FE 34 0 25/ Wi 0% 4748 I 400 B 9 1~ L 491 ( P<0.05 ) . 5% R4
A, 32 s 2H AT VG AL s S TR T 6 FNAs 2 b e 5 dE 78 #6357k B3 F il (P<0.05) ,250 F1 500 mg- kg " 4L H TE 4 AT
FEZE N RORE P ST 0 38 TG AL SR IR 6 BT I BR 78 S CCAAT 358 145 & 85 IR W58 19 55 P Joi o0 o 5k
PR oK1 3 AR (P<0.05) , T 25 ZBEAL T 1 3 PET S TH i85 (P<0.05) . B IIN 250 mg - kg™ SEHRT 1 1 35 41 25 W 034 7 0%
JH RS 3 I FAIKT (P<0.05) o [ G590 ] S5 FE AR 4R S T 0 740 A F 1k B L Dol JHF JOE 8 A4 5 9014 JHF I Ay J5 ) 7 95 1
AP RO AN LA 250 mg-kg ™ AL,
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Effects of resveratrol and its derivative on growth performance and
hepatic damage and endoplasmic reticulum stress of weaned piglets

XUE Yue',LI Zhaoxing' , WANG Hongyan', CHEN Yanan®,ZHANG Lili' ,WANG Tian',ZHANG Hao'"

(1.College of Animal Science and Technology, Nanjing Agricultural University ,Nanjing 210014, China;
2.College of Chemical Engineering,Nanjing Forestry University , Nanjing 210037, China)

Abstract ; [ Objectives ] The aim of this study was to investigate the effects of dietary supplementation with resveratrol and its derivative
pterostilbene on growth performance ,hepatic damage ,and endoplasmic reticulum stress ( ERS)in weaned piglets. [ Methods ] A total of
300 21-day-old weaned piglets Duroc x Landrace X Large White were randomly assigned to five treatment groups,with six replicates per
group and ten piglets per replicate. The control group was fed a basal diet,while the resveratrol group was fed a diet supplemented with
250 mg-kg™' resveratrol. The pterostilbene groups were fed diets supplemented with 100,250, and 500 mg-kg™" pterostilbene. The
experiment lasted for 21 days,during which growth performance was recorded. At the end of the trial ,one piglet from each replicate was
randomly selected for slaughter and sampling. [ Results ] Supplementation with 250 and 500 mg-kg™" pterostilbene significantly improved
feed efficiency in piglets during the 3-week post-weaning period (P<0.05) ,and the 250 mg-kg™" pterostilbene group showed a tendency
to increase average daily gain compared with the control group (P =0.067). Supplementation with 250 mg-kg™" resveratrol partially
reduced liver cell apoptosis in weaned piglets(P=0.098) ,whereas 250 and 500 mg-kg™" pterostilbene significantly decreased the levels
of apoptotic liver cells( P<0.05). Compared with the control group,the resveratrol group exhibited significantly lower expression levels
of activating transcription factor 6( ATF6)and glucose-regulated protein 78( GRP78)in the liver(P<0.05). The 250 and 500 mg-kg™'

pterostilbene groups showed significantly reduced transcription levels of ERS-related genes,including protein kinase R-like ER kinase,
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ATF6,GRP78,and C/EBP homologous protein compared with the control group (P<0.05) , while sirtuin 1 activity was significantly
increased ( P<0.05) . Additionally ,supplementation with 250 mg-kg™"' pterostilbene significantly increased calnexin expression levels in
the liver(P<0.05). [ Conclusions ] Pterostilbene was more effective than resveratrol in improving growth performance , alleviating hepatic
damage ,and regulating ER stress in weaned piglets,with an optimal level of 250 mg-kg™".

Keywords : weaned piglet ; hepatic damage ;endoplasmic reticulum stress ;resveratrol ; pterostilbene

TERLIFREE = i W sk P8 S0 A 700 A A I A DG BREB Be, BRBEBE IR BE (A7 oy SO A 2 R 3R AR
b, W Ko By THAL s & e Wy Bt i) B 70 2B W i) R & A e 8 R AR i 7, 5 1R B Ak
TR A R B BURAE T T RESERE Y L N s S BT AR A LA, L AE 5 0 BT IE T AE 11 55
P EFRARCR 5 Bt Thae >

P ST P 2 B 1T 5 R T S N L Ca™ i A7 M 5 0 FAL S 1 R B i, 5 5 T e A w72
T A% 3ok 0 B U P9 0 P D 3 L A v A B B DA I e L 40 6 P 5 P I, o 1 U 4
SR BE RN U, i N B I N A IR AT & BRI S R L R R AR il R AT S R R
(unfolded protein response, UPR) , B[l [ Jit % )i i ( endoplasmic reticulum stress, ERS)'®' | & B FEEE Y ERS
A TEE B RIERAS Bl DB DR AR 0 AN S RE R 403 (E N R S A A Bl T R U U 25 R 41 i
W S5A8W0 . 2 CBHERE 1 (sirtuin 1,SIRT1) /2 ERS (Y5 A8, vl M) UPR iR A DG
I35, U8R ERS BREE ) SIRTI A AT [y A 5 0 431 A48, P22 28 150 10 LE A 37 78 5 2R I, 3l e R 37
B AR IR DRI B 2R 7R P9 B 0 Jis AR U BRI, 8 STRTL AT REA B Tl A 744 FAIE ERS,

B PR — R R AR HZ2 420 SIRTI 300, o2& H T s ) iz R ez —, BA s 40

Rt SR E PRI RE SR SR 5 2R R L SR R R R TR AT AR, AR S
TEAEAE TR BRI RIS Y S A rh B 2T ) AP AR H, S5 T R R A R LA
SR SIRT1 R RE ST, 3T X K 8L, S I RT 5 SIRT % 4 4% Cys™ A0 Arg™ 5 ASE 1,
T H R A SIRT BTG PE O 7R A0 TP AR At (3 ol - L) 648 BERIAT A 485 1 700 4 (10 wmol - L)
FIZE P WA S 1 SIRTL G s R 0 305 A A0 F SR b A48 /o T 5018 1S 19 S g o e i 11 iz e
U G PRAT 2R J1 E I R, AR B T R AR R 2 Ol (R Y 4 £ R R A B
T S AR S AR 7 b B TR . TEAT S S M AR R Y B Y B9 AR W SR R T S O
SIRT Ul e DR 2 5 R 1) BT RIEABE 49 , HC A0 R A AR [ 70 2 P B A7) SR, 24 i A8 B 7 I 0
FE%E N A GRS/ R T A7 I ERS 1938 B0 & 5RO M AR WL HRGE . PRI, A0 B A 4R
T H RSN 22 7 W B AN [R) K S8 B0 W A g A A PR e TR 403 B2 ERS f5200

1 #R57FZE

1.1 iRIEw

FH# P (CAS *5:501-36-0, 41 =99.5% ) FIEAH 1 (CAS 5:537-42-8, 4l =99.5%) I [ 3 [
Boc Sciences 2],
1.2 Rt

BEBRIRE ALY 21 H x4 xR = oW1 44 300 Sk, BEHL A 5 A4, B 6 AN EE , HHEE 10
SAFHE . X REAE ] MR HORR , I P B2 1A M5 250 mg - kg™ IR A REAY IR H AR, 3 S S A A3
SRR 100,250 1 500 mg- kg™ ZEAE AR S HOAR . 22 S IS 0 o AR 4l DR 4 i A S g A B
FEAERO e
1.3 RWHRSRFER

LAt H R BK -SRI (£ 1), HBCHIZ B8 NRC (2012) (JEE FEbrE) o 50 BT X 34 4 b1 T 4T nY
THUEHEE I 3 A ST D s B SR B H MEL 5 9K (05:00,07:00,11:00,15:00,19:00) ,
H S JOK SRR IE E ROK , H ARG, S R P4 o e T
14 HFRRENRE

1756 42 HIRET BB PRI | AP TREASCSRAE . THTEFIKCRSE 5 mL MBI TR
PP R LR E M RPTEE 4 °C (2 000 g #5005 AR LR MK, A7 -20 °C T )5 SLd8 br it il
T, RS E A e B0 UM EE , SIFFIE I, TG 40 TP, 5T 22 M/ N SR AR A P 4 2
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Table 1 Composition and calculated nutrient levels of basal diet( air-dry basis) g-kg™!

)i%x Ingredients & Contents HFE /K Nutrient levels? & Contents
FE K Maize 627.8 T4 1LAE Digestible energy® 14.53
LA Soybean meal 150 HZEH Crude protein 203.6
KBS K Fermented soybean meal 70 = R Lysine 15.1
4k K% Extruded soybean 70 AR Methionine 4.6
KEA4T#EFEH Soybean protein isolate 13 EAMR+PEETR Methionine+cystine 8.6
K E i Soybean oil 20 JNER Threonine 9.4
Wi 285 Dicalcium phosphate 18 {652 Tryptophan 4
1 ¥} Limestone 8 HE R Histidine 7.7
EE Sodium chloride 3.5 AR Isoleucine 7.9
LT BRELFREL L-lysine-HC1(78%) 5.2 HEMR Valine 12
DL-E SR DL-methionine 1.3 45 Calcium 8.2
L-J% R L-threonine 1.5 Rk Available phosphorus 6.5
L3525 R L-isoleucine 1
L-tZ R L-tryptophan 0.1
L-Z1 %% L-histidine 0.1
NARES Calcium propionate(50% ) 0.5
TR K Premix" 10
ST Total 1 000

e 1) BORAE T AT e poRHR AL 4EA4 3 A8 000 TU; 443 Dy ,3 000 1U; 44 3 E,20 1U; 44 % K, ,3 mg; 4E4EE B, ,2 mg; 4iE
£ B,,5 mg; fiEE By, 7 mg; 4E4EER B, ,0.02 mg; MR ,30 mg; 2R, 15 mg; MR, 0.3 mg; A2 EK,0.08 mg; EALIHGE, 500 mg; ¥k,
110 mg; 5,7 mg; %% ,5 mg; ¢, 110 mg; il ,0.3 mg; il ,0.3 mg, 2) EIEKFE R, 3) THILRERNI A MI kg™ |
Note: 1) The premix provides following per kg diet: vitamin A ,8 000 IU;vitamin D;,3 000 IU;vitamin E,20 IU;vitamin K;,3 mg;vitamin B,
2 mg;vitamin B, ,5 mg;vitamin By ,7 mg;vitamin B, ,0.02 mg;niacin, 30 mg;pantothenic acid, 15 mg;folic acid,0.3 mg;biotin,0.08 mg;
choline chloride,500 mg;Fe,110 mg; Cu,7 mg; Mn,5 mg;Zn, 110 mg;1,0.3 mg;Se, 0.3 mg. 2) Nutrient levels were the calculated
values. 3) The unit of digestible energy is MJ-kg™".

1.5 MEERKEFTE

151 AACMEE M0 TAFHE 21 42 HRms, LU AL AT AR, FREE AT 251 12 h, 25 B30 1A Rk
A Yok, GEt&EE 4D B mAREAE &, 11572 H 3 5 (average daily gain, ADG) -3 H R &
(average daily feed intake , ADF1) 5T BIRCR (feed efficiency , FE) .

1.5.2 mMBHIEFE LKA REIFLFLFEE (alanine aminotransferase , ALT) I K [T & IR & FLH
fiff (aspartate aminotransferase , AST) {14 % FH R M BHE A= W18 AR BR A w1 & 00 %E |

1.5.3 BRREARURAT JHIEHN S 4% 2R BRI E 24 h 5, #7E a e 50 8. AR
BT KA BB AR K T/ERZEMT 30 min J5, T 37 C F RS RR A WG BB
SAY B 1T AR i FRic (terminal —deoxynucleotidyl transferase mediated nick end labeling, TUNEL) T4 ¥ H ikt )t
WHE 1 h, TR 4, 6- 5 FH-2-7K LMWk (47, 6-diamidino-2-phenylindole , DAPI) %4 ( 35 =~ KA ¥+
ARBFFET) HROCIEE 5 min, FBI9E0 W AMGEHEA TS AR I8, &5k U0 7 BEHLZE L 10 S BEEF I
PAT-ANML L], A i R &0 e s i ME A AR R A TR A

1.5.4 FRREBLRZEE 3( Caspase 3,CASP3) &M JTIE CASP3 {H MR HIZE = KW B AR T il
HEATINE . CASP3 AIEALIEY) N Z Tk - R A 2 It — 45 2 T — 4 2 It — K 2 B T — P — il H R g 7 A4 v (4
() P—fiF BN, 7E 405 nm AL I E S WO GIE Ags , TTEE CASP3 11

1.5.5 BFRAEXZEELES 1(SIRT1)FEME AL SIRTI 16 MR A I8 58 BE R 2 245Rh-H A BRA w1 R i
FIE . POCIREF AN B F TR AMC AN LA B S Bt ps3 ZIKIKWITE SIRTL AR T Al &4 £ OBt
16, IF77 A BATOCRFER 7-8 -4- 3R R RO ARSI 7351 350 F1 460 nm , 3853 50700
JERETHIE SO AR ZR S Eom BE |, THA SIRTT 1

1.5.6 RFREERERIEKFT  HOKL 100 mg FRAFFHEL LU S, A 1 mlL Trizol 1557 FIE 480 5 R/
AALESBR , I SIRALATIE TR GG RN BE K 75% LA WEA T 60 RNA $2 50, &2 RNA T4
i FHAERR R — L BRAL PRK I  RNA 52328 10 g-L_lfﬁ': BMHEE I PRI A A% e 1 NanoDrop ND—-
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2000 UV 7306 (NanoDrop ) M5 W L S AU . FIrATAE i M 48— IR BE 28 500 ng- ", i Pl st A
B R B A BR A RlaGR G AT S sk . e B-WLBhER 1 (beta actin , ACTB ) I H- I - 3 B 1R il %
fit} ( glyceraldehyde-3-phosphate dehydrogenase , GAPDH ) ZEFA/E AW NS EEH , Bl GenBank £ R 175 L
PEETif 1 (inositol requiring enzyme 1,IREL) & I R #£ P BT M 34 i ( protein kinase R-like endoplasmic
reticulum kinase , PERK) . 1 b ¥% 5% [H ¥ 6 (activating transcription factor 6, ATF6) %5 % #5815 & 11 78
( glucose-regulated protein 78, GRP78) FijZ #i1# 15 85 H 94 ( glucose-regulated protein 94, GRP94) & L% 5%
F 4 (activating transcription factor 4, ATF4)  CCAAT 34 5% 45 & & H [7] i #5 H ( C/EBP — homologous
protein, CHOP) 5% 55 H ( calnexin , CANX ) 5™ £ [ ( calreticulin, CALR) . B #kEL 4 ffdJ8d 2 ( B-cell CLL/
lymphoma 2 ,BCL2) N B IR 2 AEE X B (B cell lymphoma 2 associated X protein, BAX) mRNA F
HIRJH BLAST fE2k T H U519, IF A8 th g st B R E Y ARG R A AT &, BARS Il 2, fff
FH B B e A= R A FR A Bl 45 5 9 [ Thermo Fisher 23 /) ABl Quantstudio 5 %¢ Y6 %€ i PCR
AT PCR, W 2514195 CTIZEME 10 5,95 CAEME 5 5,60 ‘CiB Kk 25 5,3k 40 MEIR, R4S RIS 817
BLAR AR P2 il fig it 2k, Z Wl ROR ) 27 b A i S R Y
% 2 Real-time PCR 3|#1F5

Table 2 Sequences for real-time PCR primers

HEH i E A FEH R 5% 75 K /bp
Gene Coding protein Gene Bank ID Primer pairs sequences(5'—3") Length
a1 ol g eveyme 1 XMLOOSOB95.3 1 eTGoANGTCTGGGTT 12
PERK Protein kinajsﬁe iﬁfﬁf iﬁpifnli? iffffulum kinase XM_003124925.4 é’??gégﬁ/\cf(;gégggéggé/l\' 80
ATFS Attt oot it § XNLO0BSI0 erencrceecronoce 129
s Clusmemplate gt 78 WLOA0G0L (Cocbeeimemencace. 12
crrss Cluce e o 34 WL (Cgeaccoooreast 1
ciop et o e L R Y
aTes ettt eomaipt o 4 NLOIZOTSL Gl Greerccooonoas 1
canx omed WLORIOLfoccmcenoatcieasoee 1
Lk Gt I B e e
BeL2 Bl CLL o 2 L0993 Gercexenacocntoe 152
BIC e o 2 s X 0027905 e, 19
s ot st WLORHHOS  erncccecieer 70
CAPDH TR - 3 — AT 5 U NM_001206359. 1 CCAAGGAGTAAGAGCCCCTG; 15

Glyceraldehyde-3-phosphate dehydrogenase AAGTCAGGAGATGCTCGGTG
1.6 HEFEVEESSZITHH
IRE R R T SPSS 22.0 B PFHEAT BN R T7 22 0007, 22 57 B VA 960 R ] Tukey YA EAT O LA,

P<0.05 F/R2Z5 13 ,0.05<P<0.10 /i ZFad: . SRS USESEAPRAER (x+SE) 28

2 HBRES

21 BFEABERETEMEBENMFEHNE 3 AR EKEEN ST

M 3 0 ST REAAR L, BRI 250 mg- keSS B A R ATIE WIS 3 BN ADG [ #
(P=0.067) , U0 FAZE P BEEAS [F] 7K - S48 RS2 6 B 2 IR0 S BE T 054 75 ADFT( P>0.10) , 5341, @3
250 F1500 mg-kg ™" LEHH FERENS 4R = BT EHE FE(P<0.05) , 806 IRZH A3 4R 5 10.5%F1 12.0%
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Table 3 Effect of resveratrol( RES)and pterostilbene( PTE)on growth performance of weaned piglets aged 21 to 42 days

fihr o B2l pagmg  FERALCRIVKRY) / (mg-kg™ ) PTE group
Item Control group RES group 100 250 500
FHHIEE/ (g-d™") Average daily gain( ADG) 274.21+8.20  306.98+10.30  302.22+15.62 321.03+£10.02* 305.32+13.89
Y H R/ (g-d™") Average daily feed intake(ADFI)  401.98+13.85 429.84x16.98  426.03x13.40 425.95+13.40  399.13+13.47
TRl %/ (g-g™") Feed efficiency( FE) 0.68+0.01 0.72+0.01 0.71+0.02 0.75+0.02 " 0.76+0.02 *
W AR E X IRALAH H 22 5 25 (P<0.05) , * 3R S IR e 2s A AR 1k (0.05<P<0.10) . A,

Note: * indicates a significant difference compared to the control group( P<0.05) ; *indicates a trend of difference compared to the control group
(0.05<P<0.10). The same below.

2.2 BAEAERETEYEEEX ISR E S5 E SRR
1% 4 W S50 BRATAR LG, S 250 mg- kg™ FIZE A REREAE REARWT 3474 13K ALT 161 (P=0.057) ,
AN [ 7K 284 R4 Bl 28 AR T T3 A7 13 ALT 35 1% (P<0.05) . F341,100 1250 mg- kg™ S48 EEZH 1ML
B AST 3E PN HR2H B FEAR (P<0.05) ,500 mg-kg ™ 46 fE 21 B BRLHA R IE#AH (P=0.056) .
F4 BEAESEERX 42 BRETYFHE MR ESEEEN 0
Table 4 Effect of resveratrol( RES)and pterostilbene( PTE ) on plasma aminotransferase activities of

weaned piglets at 42 days of age

FEhR Xif BRZH 12 %’E"Eﬁfﬂ( ﬁﬁﬁﬂﬂﬂz)/( mg* kgfl )PTE group
Item Control group ~ RES group 100 250 500

NRRR AL EHE T/ (U-L™") Alanine aminotransferase (ALT) activity 142.50+30.37  71.00£10.98*  69.17+9.71* 46.00+14.10* 52.00+14.54 *
RIVARABRIEFE RSB/ (U-1L7") Aspartase transferase ( AST) activity 221.33x64.84 115.33+20.04  69.00£9.92* 78.17+14.19* 90.50+15.57*

2.3 BFEAEER EGTE YR X W9 5 B AR 40 AR T B R0

A 1 A S REZEAR L, AR S 250 1 500 mg- kg SEHE REAR G AR B WI I 4% 42 H #FIE 40
M T K B35 R (P<0.05) , 20 BIFEAR T 47.5%F1 43.9% , 250 mg-kg ™" 1132 5 W 2H HTE 20 B 03 7 7K S
R FREEE(P=0.098)

Xf iBZH Control RES

100 mg-kg"' PTE

Su 4
E &
25 % | = .z
EJ—I
ET 0
S % 100 250 500
§ ®  PTE/mg-kg))

201 Groups

B 1 BEAE(RES) 5L (PTE) XY 42 B BT 75 5 BF AT 48 AR T 7k SF 95 0
Fig.1 Effect of resveratrol( RES)and pterostilbene ( PTE ) on the levels of hepatic apoptosis of

weaned piglets at 42 days of age
R AL L 22 5 W3 (P<0.05) , PRS0 LA L AT 103 22 5 #a%4(0.05 < P<0.10) .
* indicates a significant difference compared to the control group( P<0.05) ; *indicates a trend of difference compared to the

control group(0.05<P<0.10).
24 BEAEREMTEYEEEIIETTETE CASP3 #1 SIRT1 iF A #20
HIZ 5 AT A1 AR 250 1 500 mg- kg™ S48 B 1 4 i T TWOAFAE 42 H S FIE SIRT1 36 1 (P<0.05) .
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250( P=0.072) F1 500 mg-kg™'(P=0.095) & AT CASP3 JiGPEE T kA%,
*5 BEAESEERI 42 BRETFETEEMX %8 3 MEXZBALE 1 EEN2E
Table 5 Effect of resveratrol( RES)and pterostilbene ( PTE ) on hepatic caspase 3 and sirtuin 1

activities of weaned piglets at 42 days of age

fibr o B4 EEaS] 2 S BIVKT) / (mg-kg™ ) PTE group
Item Control group RES group 100 250 500
PR AT 3 3P/ (U-mg™") Caspase 3 activity 38.14+3.56 33.97+3.93 37.97+4.57 25.29+1.87* 25.90+1.30"

2 LWL 1152/ (U mg™") Sirtuin 1 activity 360.57+31.94  435.67+44.08  404.71x44.74  570.53+49.71"  600.37+61.65*

2.5 BEAEREATEYEEEX W FE R ERIZN I

H 2 6 AIAL 55T HRAIA H, 250 mg- kg™ FAZE P EALFHE ATF6 FII GRP78 mRNA 3 A /K- i T f#
(P<0.05) ,GRP94 mRNA £ EEHA T FE#EH(P=0.054) . #1250 1500 mg- kg™ SHE EC ] 2 2 AR 73
FEREIFIE PERK ATF6 .GRP78 J CHOP mRNA ik (P<0.05) . 100 mg-kg " M AL ATF6 SEH
B SOK V-0 LT X IR AL (P<0.05) , 250 mg- kg™ SR EEAIFAE CANX mRNA 35 34 1 18 35 5 X 4l
(P<0.05) ; MU0 A 500 mg-ke™ B, HAFIE CANX 5 S K400t At A FH s #a % (P=0.069) ,{H i 3
AR T Wi 5458 I E GRP94 mRNA =FBE AR, TSN 2 P Pl A [R] 7K S48 B X W i A7 I JIE TRET
ATF4 .CALR .BCL2 Fl BAX #: N 223K o W5 ( P>0.10)

#6 BIEAEE(RES) SLIEE (PTE) Xt 42 B &S WT 3755 BT Al £ B R 1% 7k F B 2200
Table 6 Effect of resveratrol( RES)and pterostilbene( PTE ) on hepatic gene expression of weaned piglets at 42 days of age

SE bonital P2 P A LR (A INZKSE) / (mg-kg™" ) PTE group
Control group RES group 100 250 500
IRE1 1.00+0.29 1.08+0.21 1.02+0.36 0.96+0.26 0.67+0.11
PERK 1.00+0.06 0.84+0.11 0.76+0.12 0.58+0.03 " 0.57+0.07 "
ATF6 1.00+0.09 0.47£0.07 " 0.50+0.10 " 0.49+0.08 * 0.53+0.10"
GRP78 1.00+0.06 0.54£0.09 * 0.87+0.09 0.57+0.15 " 0.53+0.08
GRP94 1.00+0.09 0.61+0.08* 0.66+0.09 0.64+0.11% 0.54+0.10"
CHOP 1.00+0.06 0.76+0.12 0.63+0.11 0.57+0.08 * 0.50+0.12"
ATF4 1.00+0.27 0.76+0.19 0.70+0.25 0.63+0.16 0.47+0.12
CANX 1.00+0.08 1.03+0.13 1.57+0.27 1.93+0.26 " 1.80+0.22*
CALR 1.00+£0.22 1.43+0.10 1.25+0.48 1.13+£0.30 1.93+0.26
BCL2 1.00£0.12 1.16+0.23 0.95+0.32 1.07+0.19 1.56+0.33
BAX 1.00£0.13 0.92+0.13 0.86+0.31 0.88+0.15 0.72+0.19
3 it

3.1 BEABERETEMEEEIFERNE 3 BN EKELERZME

LI ICUESE, 3P AL A 1 B B AN TR I A A0 2 R B A s8R ) X 2512
B H AR 90 mg- kg™ FABE S BRGNS 2 fi T PRI A v AP A KR BE R, Cao S5 BF ST RGN
100 mg- kg™ FIZE P I ] i 2540 R BCR IR IR E T I A1 4 35 ~49 H BBt ADG Fil ADFI, £ X 55 15 i i
FERW AE N TR FLH A 1 000 mg-ke ™" FAZE M BERENS 0 E R R 591106 7~21 HIEB B FEY . 541,
A 300 mg- kg™ AP EEXT H R AKX FE R V5 Y51 & TR PR B EEGERCR . R
1M, 4T HGE 24 T 2 B A P A N B TR R TS Y AR S ORI B SE R R B AS R
TVER, T RAEAS 2 W 75 1 0 FH R S8 A A

AGRIGZE R, TSN 250 mg- kg™ FAZE 2 BEIF AR B i iR T 347 4 21 ~42 H BB A K PERE . &
M7, Meng %5200 % BRAERRH HAR AP AN FE 300 mg- kg™ FAZE AL A] 0 8 4R I FLAF 4% 14~ 21 A1 21~28 HIBEY
BOF¥I AN E, k2 Ralae S AR b se 7 X S SR S BA TR R SR BEAS A G, (AR E R
2, AR PR N 250 mg - kg™ S B B B S T IATAE 21 ~ 42 HIB BBt ADG (W%, H 250 F1 500
mg-kg S EEA] FE 3 S X IR SR IE A ISR (B (e e A AR K i . MR e
P R ARATAE ), Y SEAAB AU N T SR8 FE (W B A 1 | 200 MR 250 s Ak %, T Ll 20 T 50 R S 1Y)
PR R L SRR AL, (IR e e e T DR, IR 2 sk kb TR SRR R R
TR 558 A A P TR A R R 5 A = g
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3.2 BEABRRETEYEEEI TSRS

WFoE 2B, SRR B 0L 5 A L, s i i 2 S BU T IR DI RE S8, R B 2K ALT Fi AST i
PR R LA S R 20 B R TSI A Y L AR IS R, IR 250 mg - kg B RE A BRSBTS AT 4% 1l
WALT WG PE R #E S A FKE (100,250 F1 500 mg-kg™") S48 FE 14 AT o 2 FRAR T A7 45 1% ALT 354
M AN IR 100 F1 250 mg- kg™ B, LR WA A5 1K AST 35 PELA W S REARAE T I ALT Al
AST Jh M2 S W IF AR S BE Y B S5 bR, IERIEOL T, ALT EBA7 46 T AP0, AST = ZA7AE T0 WLAR i A
JEEARM, 4 AN SZ 40, ALT A0 AST [R] 200 A 224 i B A i, 5 350U V0 T v v ) L Lok
SR, SRR A 0 T 4 T A3 43 TSR 4 3 P B AR

TUNEL 3425 5L 7R | I 7 2 O 248 L 0 T 7K S 2800t BEZH 2 R B 34, 17 250 1 500 mg - kg™ 48
P A A 40 6 0 T AT DU S 2B T BB 2H [A]ERE 250 1 500 mg - kg™ S5 HE BE AL ATFAIE CASP3 16 M4 ok e
A FREES, CASP3 2P R A BRI SN I S0 240 6L U8 1 1) S Sl , ml o oy 6T 32 (AR g5 48 AR 1R
WAl R TGS, 240 2 5% ADP WEER A B | 5E 0BG A% R B 55 R IR, 175 S 40 M B B i 24 DNA
PR FNAN AR 20 IR S5 R IR T . S UEA{RL, Zhang 4517 R BLER N 300 mg - kg™ S4B HE T B 1
T 2B A N B S TS5 I IIE CASP3 F1 CASPO 1% P T h , 1 ik 32 W3 A0 AT U 40 e 9 T e 451
U, SR X I A B B R T VR FE AT g S L] CASP3 3 AT 6
3.3 BEAERETEVMEEEIEHFETE ERS %m0

IREL,PERK 1 ATF6 Je&=4H I HRHT P BT Rz 3 i) 3 FlOCHE RSz 4%, 76 ERS I BL, iRz 7% 18
TS Ui B, B R R T B AR DRI S R A LR R N R M D RERRAS 5 24 R i R ok
FREeim AL, = W 25 sh A i TR A AT AR, (R BRI ATF6 3L Rk
KT 5 2 I T R AL, i 5. 100,250 1 500 mg kg™ SEAE EEAL, LA ATF6 mRNA = BB RSB B~
K. ATF6 J&— PN ot X 5 IS A 1, JFC L o 30 5L AT B S L3 1, 24 ERS & AE B, ATF6 fitd P 35k BB 6% 33 0%
GRP78 . GRP94 454> FAEAR Ik, 4 P I 28 L S8R LU ERS™ | I, FIZE ™ B A SRR 1S T
ATF6 FEIRI R 0] BEff B2 T H X GRP78 F1I GRP94 %% st /K - Ml 2 K, B EAY S, % Ain 250 1 500
mg- kg™ M EE B RN T PERK il CHOP JE A ZRIEKY-, CHOP FRik L& ERS #F AFFE80E B B2 i
PR, HRAK 27 PERK B 1E M4 24 ERS i B sk F 52 L IL G R I , CHOP 33k LI IF
il R UiE BCL2 55000 1243 % s A2 i A= K il 5 DNA #4521 34 SR {5 5 Rk, 5 S 40
%EL36_37J .

ARG, B0 250 F1 500 mg- kg™ SR S T TGS I SIRTL 36 M 1% 0 250 mg-kg™'
FIRE P B JCEH A 3T RE 5 8 7 s i oy B9 A= 0 R BE S TRl O, o el iR 52 T HE R ARAE 1 19 4%
T ECAEWT A b 0 i S R B AL 5 1 2 P oy A PR )z 8 67 985 XL, SIRTL
PR A Bl TR P J5T I Rz R B 36 AT B2 A S AR I 39 0BT 5 8 P P Joie IR o 38 ) D B P 3R
BEAR , SR SR T T 746 S AIE CANX R A 25E . CANX & PN 5T ) b 22 A 25 5 B AR 11, A6 2R
H TS AR 8 b R G E R kT m A7 B i b Nl M s R SRR T S R A R R R,
MIE KRR ERS BAZ RS, 25 1 A 25 R R S8R S X BT A 75 JE I ERS 18 981 19 R0 55 11 3 B
AR, 3 B Tkt ERS RR2LiG DL B2 5 R R A T,

ZE L RTIR SRR AR B R T A A AR A R R DR I A5 4 B 8 0 T PR 5 0 7 38 T A P R P K
WA L)L 250 mg-kg™ NH,
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