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F73% 2 F 66 HHiA: SD(Sprague-Dawley ) K B, SR AT BEHL > 0 1E % BEZH (A 41) FIBSRIZL (M 41) , F7 Hik (10
2R PRI Js T St R 2T R VAW 1 T 7 i PR 38 IUAE AR AL . AR IS5, A A 2 M AL P AL B 6 R B,
FIGUEABRY AT RN, SR M2 ALY J9 B 2015 C 41, C 4R BRI 3 1 5 80pg/kg 74 5 R VAW, A4 4LV 5
ARTEIRER R v MG 2 TS, AR AN TR AR A8 A5 85 A \BLC A2 iE— A0 1y 3N AH, FE 45 IF 8] 5 b A T h 2 7
SREFRGIN | IR AKE - 2L Y4 {4 (hematoxylin-eosin staining, HE )i K7 57 5 7 Sh 4 22 41 B T 25, TiEIE S 5 W% FFHIN o
(enzyme-linked immunosorbent assay, ELISA)G I AL - (tumor necrosis factor-alpha, TNF-o) . 14014
% 1p(interleukin-1 beta, IL-1B).[I40fi412-6 (interleukin, IL-6) AYHRSE.

55ROV MTBHE RS < 12h ), 3 20K BT B R) 0 B 3 Pk 25 57 (P>0.05) 5 24h B, B .C LR UK F A R F(P<0.05) 5
48h i, BAL KK F A .CAHRR(P<0.05) , A C2AT R FRIC B 22 53 (P>0.05) o A I] A 3 AR B s 3R
BYE I EH 225 (P>0.05) . HE: ALK UL TR 2 CaG F TE b 52 3, (E0 Sy oo B /b s B LC TR U
Jo g S IR S 2 e A B 25 A ZE L AT LS TR R N ER L C LT B 4L, Elisa: B 20 ik 2 2145 I i) o5
TNF-o IL-1B . IL-6 B FE 315 T A 41 (P<0.05) 5 C 4 2H 4445 Bsf 1] 2 TNF-or IL1B IL-6 AU FE LT B4, 22 5 A
H L EERE L(P<0.05) ; C LR BN 414N TNF-o i FETE 12h B 7 T A 41K BL(P<0.05) , 7 24h 48h ik T~ A 41 K L (P<
0.05) ; C 241 K U ZH 23 TL-6 [k B2 7 12h 240 P{IEF A 40 KL (P<0.05) ,48h i, C 41 K R ZH 4L TL-6 e 5 A 41
REJC #2257 (P>0.05) ; C 4R BRI 2L IL-B MR FEAE 3 ANIHIRLS S 5 A 4R BUC B #5125 5 (P>0.05)
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Abstract

Objective: To investigate the effect of irisin on inflammatory response in brain tissue of neonatal rats with hy-
perbilirubinemia.

Method: Sixty-six neonatal SD rats were randomly divided into the normal control group (group A) and the
model group (group M). Hyperbilirubinemia models were established by intraperitoneal injection of bilirubin so-
lution at the age of 7 days and 10 days. After the last injection, 6 rats were randomly selected from group A
and M to verify the success of the model establishment, and then group M was randomly divided into group
B and group C. Rats in group C were injected with 80 pg/kg irisin solution in lateral ventricles, and the oth-
er groups were injected with the same amount of PBS. After the injection into lateral ventricle, groups A, B

and C were further divided into three subgroups according to different points of death. Neurobehavioral tests
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were performed at each time point. Morphology of cortical or hippocampal nerve cells was detected by HE
staining, and the concentrations of TNF-a, IL-1B and IL-6 were detected by ELISA.

Result: At 12h, there was no significant difference in the time of plane righting reflex among the three
groups (P>0.05); At 24h, the rats in group B and C were longer than those in group A (P>0.05); At 48h,
group B was longer than group A and C (P<0.05), and there was no significant difference between group A
and C (P>0.05). There was no significant difference in tropism test among the three groups at each time
point (P>0.05). Under the HE staining, the cortex neuron structure in group A were clear and complete but
the number of hippocampal neurons was reduce; in group B and C, the number of neurons in cortex and hip-
pocampus was decreased, the structure was disordered, and different degrees of pathological damage were ob-
served. Group C was better than group B. Under the ELISA, the concentrations of TNF-a, IL-1B and IL-6 in
group B were higher than those in group A at each time point (P>0.05); the concentrations of TNF-a, ILIp
and IL-6 in group C were significantly lower than those in group B at each time point (P>0.05); the concen-
tration of TNF-qo in the brain tissue of group C was higher than that of group A at 12h (P>0.05), and at
24h and 48h were lower than those in group A (P>0.05); the concentration of IL-6 in the brain tissue of
group C was lower than that of group A at 12h and 24h (P>0.05);at 48h, there was no significant difference
in the concentration of IL-6 between group C and group A (P>0.05); the concentration of IL-1B in the brain
tissue of group C was not significantly different from that of group A at the three time points (P>0.05).

Conclusion: Irisin can effectively reduce the release of TNF-a, IL-1P and IL-6 in the brain tissue of neonatal
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rats with hyperbilirubinemia, and play an anti-inflammatory role.
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1.1 Bk

L1 R0 O] A B %K : AtaGenix (AT-
AP00080) ; JH 2T % . | ifF 3% & ik I (B- 42750-
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4 5 MERL6 H KT 180—220g, T A K28 5216
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1.2 SRk

120 SRR R < hE s T RREUIRZT
10mg ¥ T 0.1ml ¥ i 24 0.5mol/L 1Y) NaOH i# i

8.5, BRI

1.2.2  PBS M AIELH] : & 50gPBS T3 il A 2L =
ZEK U I R

1.2.3 SRR WAELE] - 5 0% VA T IR vk
Fa T e b W EE 20 5 R SRV, K00 e I Tl 008
X 3000r/min A8 %% #0550 Smin, (RIEE T A BERY S
REBREMELEEIK. o 10p 5 REEFR
(1.05pg/pl) A 20p] PBS ¥ ¥ , 00 5 52 22 R IR
I, PRBCELH

1.24 AR IHLLR MERRL i &5 504 . 7
H 1% SD K bl i g 2 1k B HL 2 A 2H (24 H) AT M
(42 H),F7 HESA10 H 8450 BI04 7 1 s 1 5
M 410 1 5 80mg/kg A EE A LT 26, A 417 5 %%
AR K ARSI . RUGES S NA 4 .
M2 LR 6 HR B THRIRIY E . PRl M4l
BEHLA M BZH (18 H) 5 CZH (18 H ), C 4Kk B ik
T UE ST 80pg/kg il 5 IR, AR A ARG A
PBS. M4 [R] 2 FE S ] & (12h.24h . 48h) , FF A
B.CHAME—H4 M3 WAL, 1ES IR ST
ZAT MR IN  HE Y (ke J7 ot sl o b 22 41 2
75, ELISA #:l] TNF-a . IL-1B . IL-6 FAHEJE .

1.2.5 (28 T 5 i 3ml/kg 1R F Y 10% 7K & 5 %
I 1 3 SRR A B 5 48 D B T T ik 7 A 62
TSRS HEA T TR R R B, AR X R B AR AR X
Y,Z(1.2mm, 0.9mm, 5mm) &b JE 4t ; 212 45 245 FE
&1, DL 2l /min A% 3 BE v 5

1.2.6  — A RKORGE SRS KRR — 2B Rtk
B J R PRI B 3B B XA AR SO S
1.2.7 K. F7 HIRS 10 H & s 5 2 5, 4505
(B 5 IR 22 B AR I R A5 4R AT .

1.2.8  JHZT 22 505 BRAF ARG I « R U s v 55
Ji 12hBF, WA M A A BEPLIEER 6 HR R, Sk
i 0.3ml, P Sk BN , EA 7 I3 Ll 2R 3R &
A .

1.2.9  FREAT AT T T80 IE SRR K KRR
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BHEL [ A F 1 E 5s, T IF e SR IR B 2 U
Hu B, B H R RE R 3k, BOF A,
1.2.10 G : (OHE Y (8«0 I 7 22 20 BV 4] 5 B
ki o i A A, 4pm SR RS D) R, A SO R IR
TR BERS K AL, DR AR R YA, R g pu o, K &
R BT SR Bz S5 A T s B AR Ak . @Elisa K
W BRI, W7 Sk UG , e AR B, &
TR KA A . B ZED 3ANFEA, BE Ik
A PR 2 B Elisa farilll 171 5 U8 B 43K TNF-a.
IL-1B IL-6 ¢ &
1.3 EGab

i FHAE B 26 B A S B K I 2 BT R
B2 0T T E A2, R T BUR R G R A UG sl PR AN
BT BT A AR T4, S92 AL 25 A% Tm-
age-Pro Plus 6.0 F {1 72505 B 7 dr , ~F- 10l
BERE= 1 JOD/ M.
1.4 i

i SPSS 19.0 Beit2# 3k i r ks . FF61E
A3 BB DL Kb e 22 i R . il OE
A AT s L E S 5341 B 5 26551k R LR 2
22T A T 22 B A LA, P L AR LSD
5o KK a=0.05.

2 #ZR
2.1 KREH AT RHMEE
211 A RKROL 5B — R E IR R 5 M
ZH R B U, 249 90 Y /min, 10 H AT WEEE M
HRRERE AAMGL, BIRAR, BER RAE: A 41
ARE PRIREE A, ARIRESHIHZIZR 120 B, IR
B ARER , X S SRR 0 AR A S R A T R R
P, H 522 5 24h  48h I}, C 21 K BURS #CIR 25 L6 8)
i S XPANEOR N T BAL, BALHIIBET
212 KRE.7HBAHRFMAEES MAKRAEE
SMREOC B 225 (P>0.05) (% 1),

10 H i A 41K RUATE 5 M 4K RIAE Bk
BAEE B2 5 (P<0.05) (% 2),

12h i}, 3 41K SRR B S AR B0 3 1k 22
(P>0.05) ;24h i), BA K BRATMM T AL, ZRA R
T L(P<0.05) ;48h i, 3 2l A B S AR B A A
M2 5 (P<0.05) . Hrf, B .C2 R RATEIL
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T ALY EFA BEVERE L (P<0.05)(F3),

2.1.3 CPIHEE CES  12h B, A VB LC3 2H KRR
Y- T8I 8 1 T 5 B () 22 1) G 2 M 2% 55 (P>0.05) .
24h B, B C2 41K BV TH #H IE Frfg B[] 2 T A 41,
Z A B EEE L(P<0.05),B.C2 412 A JC i 21k
2Z5(P>0.05), 48h s}, B ZH A [ T B 1 fir 7 Bisf 7]
ZF A4, 25 04 B E L (P<0.05) ; CHR R
ST BIE B i AT B4, 22 R B WS X
(P<0.05), 5 ATl #2575 (P>0.05) (R4)

22 I S IR LUHLL R S

M 4K RS MU A2 B IRLT R m T A4
KA, 2557 HAT B 3 L (P<0.05) (3R 5) .

2.3 HEY:fn,

A LR R BT p 28 T HES ) 5 AR A% 55, S48 T Wi
TERE L MK T IRYL AR E L IR B
Vg AL, BT M e E R D TS L . BL.C AL
KRB T g Ey 2 T AR A ik 22 e B b, 454
ZEAL, TSRV RR R A [ 4 s s b (&1 1) .
2.4 TNF-o.IL-1p.JL-6 ¥

12h . 24h . 48h i}, 3 41 TNF-a IL-1(  IL-6 ¥ & &L
IRIBOIAAE B E 22 5 (P<0.05) (£ 6—8) .

12h: 2 BZHAY TNF-0.. IL-6. IL- 1B e 5 T A 2H
(P<0.001),C 21 TNF-o W = T A4l [T B4L(P=
0.001,P=0.003) ; CZH IL-6 { FE IR T A .B 41 (P=0.002,
P<0.001); CZHRYIL- 1B T B4H(P<0.001),C4HY
AZMIL-1BIRETC R 125 55 (P=0.246) .

24h: B 40 1Y TNF-o, IL-6 . IL- 1B ¥¢ & 7 T A 41
(P<0.001) ,C 41 Y TNF-o. IL-6 ¥ FE Ik T A B 4111
TNF-a. IL- 6 ¥ & (P=0.006, P<0.001, P<0.001, P<
0.001), B#]TNF-a.IL-6 IL-1B ¥ =T 12h 48hif
B 41/#) TNF-0..IL-6,IL-1B ¥ & (P=0.008, P=0.03, P=
0.002, P=0.005, P=0.034, P=0.017) . C #H TNF-a i
JEAR T 12h () TNF-o 4 B (P=0.003) ; 24h I 1) C 21
IL-6 e 25 T 12h ) C 20 TL-6 YR J3 , A7 AL L 351k 22 5
(P=0.019) , 5 48h s 1Y IL-6 ¥ i TG i 3P 25 R (P=
0.627). CALMIIL-1B MR T B AL IL- 1B MR, 7
1E B EEE R (P<0.001),CA5 AR IL-1pHETC
B EVE2 R (P=0.385) . 24h I C A IL- 1B HeJE S
12h s C L IL-1B e TG i 1422 = (P=0.253)

48h: B 414 TNF-a IL-6 IL-1p )& & T A 41 ,

R1 THRABEMAXREE

A B A (s, g) ZE{E 12 95%Cl1

A 24 14.05+2.82
M4l 42 15.06+2.79

i PE

-1.00( -2.43—-0.43) - 1.40 0.17

R2 10BRAESEMALRREKE

M RS R Ges, ) ZAH % 95%Cl HH  PMH

A4 24 18.72+3.38

M 0 164343 31 2.29(0.58—3.99) 2.68 0.009
3 BAKRREZHESHEERZR

Fisf 1] 5 A B4 CH4l FI§ Pfi

12h  18.63+4.76  16.51+1.67 16.04+1.14 1.278 0.307

24h  19.1242.63 15.84+2.117  16.50+2.74 2.870 0.088

48h  20.92+1.64 17.35+1.84" 17.01£3.83" 4.068 0.025

H:D5 A4L A P<0.05,

R4 BEESEEKR T EHIE RS ETE R E

Fisf 1] £ A B4 C# FIH PE
12h 1.50£0.49  2.89+1.24 2.03+1.43 232 0.132
24h 0.92+0.18  2.65+0.66"  2.43+0.87" 13.18 <0.001
48h 1.174038  2.21+0.59”  1.51+0.45% 724  0.06

1 D5 A4 HAEE P<0.05;@55 B4 L P<0.05,

R5 MFBFMFMALRZPELIEZESS (x£s)
g ICTREI greswcr i Pl
4 31+0. - .
1612% 2 22;31&(3)03;1 (-242.1§Bj‘8178.78) - 17.07<0.001
4 1+ _
13172% 2 252231?.19.(1)1 (-255.812%-16232.51) - 9366 <0.001

*6 FHREAZAKRBMAL TNF-oRE (vts,pg/ml)

Fsf 1] A B C#H F{i PfE
12h  144.55+11.28 228.28+7.53" 190.47+9.59"% 58.143 <0.001
24h  181.19+3.45 258.82+9.48" 157.93+6.30"% 177.78 <0.001
48h  153.67+11.20 236.71+11.22" 103.87+8.16"% 127.40 <0.001

D5 A A P<0.05;@)5 B 2H L4 P<0.05.,

x7 BREEAEHARKALRIL-6RE (xts,pg/ml)

s ) A58 AN B4l c4l F{i PH
12h 76.6£5.06  88.50+4.36"  53.63+1.93"* 56.50 <0.001
24h  83.35+4.97 104.75+1.71% 57.21£0.71"% 181.07 <0.001
48h  62.16+6.47  90.92+4.77"  57.79+1.17° 44.15 <0.001

D5 A4 LR P<0.05;@5 B 4H L% P<0.05.

*8 BREARAAXRMALIL-1BIRE (v+s,pg/ml)

P 1) A A4 B4 c4l FE PMHE
12h 15.04+1.19  28.17+1.63"  16.27+0.17® 115.56 <0.001
24h  16.36+0.49  24.09£0.99”  15.75+0.81% 102.93 <0.001
48h  17.16£0.66  28.94+2.52"  19.31+0.26* 51.58 <0.001

1 : D5 A4 P<0.05; @5 B4 L4 P<0.05.
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FETE M 22 5 (P<0.001) , C 41 %) TNF-o e EK T
A B2 4, AR AE i 3 Pk 25 & (P=0.001, P<0.001) .
C 2 TNF-o ¥ FE 4k 2L A%, AR T 24h B 1 TNF-a
e AE7E B 22 5+ (P<0.001) . CZHAY IL-6.IL-
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P=0.131) . CH4LIL-1B¥RJE & F 12h.24h B ) C 4
IL-1B R AA7E i M 22 5 (P<0.001, P<0.001) .
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RRET 2 HAG W2e Bk, X HhiiX i 28 R G Bl
AN BE B0 , SR R R B o ARSI SR B
A R BRI R T S AR LT R Wt A T AR K BRI
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