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Abstract: Objective To explore the inflammatory factor and inflammation signal pathway in hippocampus of postoperative fatigue
syndrome (POFS) rats, and to investigate the central mechanism of POFS and the anti-fatigue effect of ginsenoside Rb,. Methods
Ninety-six male SD rats were randomly divided into control, POFS, and ginsengoside Rb; intervention groups (ginsengoside Rb,
groups), and each group was divided into subgroups by postoperative 1, 3, 5, and 7 d. The fatigue was assessed with open field test. The
mRNA levels of inflammatory cytokines in hippocampus were measured by real-time quantitative PCR. The activation of p38MAPK
enzyme was examined by Western blotting and immunohistochemisty. The translocation of NF-kB/p65 in nuclear was measured by
Western blotting and immunohistofluorescence. Results On postoperative day 1 and day 3, compared with the control group, the
journey of rats in the POFS group declined (P < 0.01), while resting time increased (P < 0.01), the level of inflammation cytokines
added, the expression of p-p38MAPK protein was enhanced and the ratio of NF-kB/p65 cytoplasm/NF-kB/p65/nuclear was also
elevated (P < 0.05). Compared with the POFS group, the resting time of rats decreased (P < 0.05) on postoperative day 1 and day 5.0n
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day 1 and day 3 after surgery, the journey of rats was enhanced (P < 0.01), the level of inflammation cytokines was declined and the
ratio of NF-kB/p65 cytoplasm/NF-kB/p65/nuclear was decreased (P < 0.05). The levels of p-p38MAPK in postoperative day 3, day 5,

and day 7 were also declined (P < 0.05). The results of immunohistochemisty and immunohistofluorescence were accordance with

Western blotting. Conclusion The inflammatory cytokine in hippocampus of POFS rats is increased and the inflammation signal

pathway is activated. Ginsenoside Rb; has some improvement effects on central fatigue in POFS rats.

Key words: postoperative fatigue syndrome; ginsenoside Rb;; p38MAPK; NF-«B; anti-inflammation

K JG P 597 48 & 1E  ( postoperative fatigue
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HEUIMKR, TEEFARNERNER. A48
%6 (IL-6) 5, n[FE—RIHEESAITA (sickness
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7. POFS K VR (et 1, 58 i W82t o Py A8
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1.1 SR zEh4)

SPF %% 2~3 H#dHENE SD KR, AFiE (230+
100 g, WA FilgdrE w SER s AR A w3
VFAMIES SCXK (37) 2007-0005.
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Bt A BVE IR KB (R ERIEEE ST 20 )5
fifih7{X (Thermo Scientific 24 %] ); 7500 PCR 1 (3%
Applied Biosys 2 1 ); # K VK4 ( Thermo Fisher
Scientific); HL TP (LIRS %R A A R A
HDs 911 A A R EU Cp ERH R SR
BATE]D,

2 HE
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2.5 LR EE PCR G

Y 30 mg KRG S22, Trizol Al E RNA.
TR T 2 SRR A BRI A T I 5%, SN 9 58
H# PCR X H SYBR 4eklik, F#4cfF: 95 C. 3s,
95 ‘C. 155, 60 ‘C. 15s, 72 ‘C. 45s, 3£ 40 M
W, exfliefiihng, i 72 CEKE A3k
TGS, WSIERER B MahE T (B-actin),
DUAIATRIA R R mRNA RIAFEE . 51 L
TR AR BT, S51FFIER 1.

F1 EREEE PCRIIMFTI
Table 1 Sequences of primers for real-time PCR

EIEZEA S FF3 (5-3)

B-actin 1Eli: TCACCAACTGGGACGATATG
S H: GTTGGCCTTAGGGTTCAGAG

IL-1B 1Eli]: GCATCCAGCTTCAAATCTCA
S Ii: ACGGGCAAGACATAGGTAGC

IL-6 1El: AAGGACCAAGACCATCCAAC
JF: ACCACAGTGAGGAATGTCCA

TNF-a 1Eli: GAGATGTGGAACTGGCAGAG

Ii: AGCAGGAATGAGAAGAGGCT

2.6 Western blotting &

G i S 23N RIPA R A 24 i L B R
H, Wt s . FERUK SR A R e )
&4 B8 Pierce 1% 85 1 $EHGAF & BEH . B 30
ug 7L 10% SDS-PAGE iR/ 5, FRriE 2%
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IMARBL p-p38 HLywkEpifs (102500, %Pl p3s
FUgBEHTAR (11 1000). bt NF-kB/p65 Hiig BT
(1 2 1000 4edt GAPDH S50 B Hi44C1 1 000)
A, TBST EYE 3 G A BRI AL vl il
1 2EHT% IgG (105 000) & 1 h, A ECL
RIGHE W ARG UK TR BRI, )
FRAT AT I PEAGL 5347, SR 1 LU (NF-xB/p65)/
GAPDH . p-p38/p38 KiL® K/~ , EMAL

(NF-xB/p65 it%)/(NF-xB/p65 i) 7.
2.7 GRR A

WSRO DI, AT OCT ik, —80 C
VKA E , KBTI AR 10 pm 180, 4% % H
[ 32 30 min, (L= I 5 15 bt NF-xB/p65 H
seBEPUA (101000 —HiiE . PBS WEUEG
Dylight488 Frict i)t *E T4 —Ht (1 : 50005 F 1 h,
PBS i5UE 3 X, DAPI 44#% 5 min, X PBS iEL
JE P CHEKFNE Fry Tt WA T M EL .
2.8 GRLALEDN

gy 4% 2 5 R 5, B B i 7K s A e Eu i
P4 ym ARy, WEbUsER, N 3% H,0,
BN A, 5% 1 S I S S R
p-p38 (1:100) WFHIEA, PBSIHVEEIE —bi,
DAB W th, WARREREL, WHE T, s P,
29 FitFEAHZE

KH SPSS 19.0 Gt Ao 4, BaH x +5 %
N, HIE R H R TT % 48 B (One-way
ANOVA), J5 275K LSD-t #1356, J5 A5+ KH
Tamhane’s T2 ;5 .
3 #R
3.1 EFHIEE

Wi sEs Wor, RJE 1. 3 d, POFS 4 KHliz
BIEE B IR A B A (P<<0.01), 1T AZRBAT
Rb, 20 KRIZah i 38 POFS AEFHELK (P<
0.01). RJF 1. 3d, POFS ZH K FUAR SIS ) 55 6 1L
HEFLELK (P<0.05); A5 1.5d, AZE1FRb,
1K B BN A% POFS 410 465 (P<<0.05).
ARJG 1. 3 d, POFS 41K Fl 7R BB JELIE 2508
/b (P<0.05. 0.01); K5 1d, AZRIFRb 41K
BB R AU POFS 41 #19n (P<<0.05). %41
KRB TS T2 Lo G R 2,
3.2 BEAELARXKIEREF mRNA BFRiE

SN PO ER PCR 45 WoR, KRG 1. 3 d,
POFS 41K Ui S5 Y IL-1p mRNA /K P04 2%
BT (P<0.05); KJ51d, AZEAF Rb, 41K
By IL-1B mRNA 7KF4: POFS 423 T (P<
0.05). RJ& 1.3 d, POFS 41 K filifF 5 P IL-6 mRNA
AEERHR A 3 ETF (P<0.05); RJG3d, A&
AT Rby 2K U5 4 TL-6 mRNA 7K 14 POFS 41
W% B (P<<0.05). AJ5 1. 3 d, POFS 41 kKfil
3 55 4 TNF-o mRNA 7RO A EFA (P<
0.05); RAJ5 3 d, AZEAF Rb, 4K K5 N TNF-a

P
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mRNA /K-8 POFS B 2 R (P<0.05). 45

W 1.
3.3 BSH p-p38 BIRIE

HRRIELN p-p38 K TFEMIEA BET R (P<
0.05), KJ53. 5.7 d, ASREF Rb, 4L KIS
M p-p38 /KP4 POFS 4181 s> (P<<0.05),

Table 2 Result of open field test (X Xs,n=8)

an

A

R 20 G A s R 8o, POFS 4UKE SN

p-p38 Ye(i S ampAYE, xRN MM, AZ24F Ry,
AN R ggAYE, g5 R WK 3.
Western boltting 45 fi7~, AJ5 1. 3d, POFS 3.4 55K NF-kB/p65 FERMEA A%

Western boltting &5 4 W7, AJ& 1.3.5 d, POFS
KRS N (NF-xB/p65 Huk%)/(NF-xB/p65 )
B S BT (P<0.05), RJ5 1. 3d, AS

T2 UIHTWER (X £s,n=8)

4153 ENEEG R PRI TR/ B 1A/ HALIREL

i 1 18.26+2.60 65.90+10.87 11.6342.66 8.19+1.39
3 30.78 +3.65 29.10+4.65 11.5042.94 10.234+1.20
5 29.32+3.61 29.49+4.63 10.15+1.46 1021+2.14
7 29.36+5.44 27.39+3.44 7.10%1.11 11.06+4.06

POFS 1 12.19+1.98™ 76.40%+6.99" 12.06+1.79 4.89+1.53"
3 23.69+3.44" 35.89+4.64" 10.3542.05 8.264+2.37
5 29.49+4.91 34.02+7.28 10.114+2.18 8.68+1.67
7 29.27+4.45 30.56+7.53 6.81+1.14 10.89+2.02

N2 B4 Rb, 1 16.98+1.32" 66.86+6.65" 13.714+2.91 6.80+1.72°
3 28.92+3.85% 30.60+7.52 11.2043.50 9.58+1.38
5 28.72+3.42 27.08+5.26" 8.9243.10 9.60+1.99
7 30.0443.69 29.94+3.96 6.98+1.46 10.21+2.38

XA "P<0.05 "P<0.01; 5 POFS #4iLt#: *P<0.05
"P<0.05 “P<0.01 vs control group; “P<0.05 P <0.01 vs POFS group, same as below

IL-1B A Rk R
B
TNF-o AN FIE &

EBm HEHA

b2l & n
POFS X A BT Ry

#p<0.01, FIA

IL-6 AN A &

E1 XARB3ILHLARK IL-6. IL-1p. TNF-o mRNA BB RIEE (X £s5,n=8)

Fig. 1 mRNA Expression of IL-6, IL-1p, and TNF-¢ in hippocampus of rats (X *s,n=8)
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2 KXRIBSELN p-p38 EHHEITFRIZE (Western blotting)
Fig. 2 Relative expression of p-p38 in hippocampus of rats (Western blotting)
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B ORby 4K WS AN (NFxB/p6S Me KBS, NF-xB/p65 AMZZ TXIHA, AZE
)/(NF-xB/p65 Jfi3%) ¥ POFS 41 Fi% (P<  FF Rb, 41 NF-xB/p65 NZ%: POFS Zyi/b. 4550
0.05). SR 4. g iR, POFS 4 Kl 5.

3 KEEDNp-p38 REHLKEELER

Fig. 3 p-p38 Immunohistochemical staining of hippocampus of rats

= " Eald
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|-— — — —— — N — — — -—|NF—KB/p65 2k C‘\é*
|-—--—-—--—.- — -—#|GAPDH 2
¢
|__._._. — — — c— —--———-lLaminB @E.
1d 3d 5d 7d 1d 3d 5d 7d 1d 3d 5d 7d @
POFS o 1 NS R1F Rb, z

B4 KEREDHN NF-xB/p6s iz 5K EHRIZE (Western blotting)
Fig. 4 Analysis of NF-kB/p65 protein expression in nuclear and cytoplasm of hippocampus in rats (Western blotting)

POFS

X

NF-kB/p65 DAPI [
15 R AE NF-«B/p6S 541 izl A
White arrows stand for NF-kB/p65 merged in nuclear
B 5 KREDH NF-kB/p65 REwRALLEE

Fig. 5 NF-«kB/p65 Immunofluorescence staining of hippocampus of rats
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POFS # W S ERTF ARG, AT
Gz B A E AR TR IR S 1R A BRI BRI 1
BRI, POFS W] 43 A4S 55 R ik 57,
MR 9 57 0EIR T BRI ERTL, WURHR . AR £RE
R AELUEFR LS, POFS RS2 Jorkm, &
PAFEFAREMG . RJGOERSM AR . RIE R Y
OB FRAN LA HR, RO 57 IR D) R AL
WIANE 48 o AWFSTAE ST, POFS K R R SERE |,
TRLY 37 LK VA POFS K BRA G 97 FE R, K
rHRKHE T Y RAER T p-p38SMAPK. NF-kB/p65 4%
T oK e T v AR 98 55 LA o

W], L J0E A7 IL-6 IL-1B TNF-a
R T R YIRS P AL ANABREAT N . IR 2
B IL-6 BIRRAT = BER BT A7, M1
HIRZEAN S IL-6. IFN, NEES%, W[k
SEOE T FEIE. VEIE. WSS RIIRTY. ]
HRFARLE R —FE RN, TSz KA
[, Paddison ZEPVRIL, FEHECKTARAE B
AT I A if e B S S R s, JEAE 24 h A
LB, R, A TFREGS P
R HAE Y, BAS AL 5 R AR 57
FRT MR IR IR IE . A9 s, POFS KERAE
ARJG 1.3 d Iz B 1) 52 25 i, ARSI T S 25 38 T
$E78 POFS KEEARJE 1 13 d BT W) W (1) AL ds
AN A 57 R R 55 £E N 1K) POFS . T AE AR S5 AH Y.
I A5, POFS KRGS IL-64 IL-18+ TNF-o
mRNA KPS0 B2 8 3 BT, SR BT AR
AL SRR Py JE DR W SR T e T B (R I T
N CRJG 5. 7d), POFS KX A RAER 11
W R BRI E TSI AR P JEE S (1) e W7
TARJG R, 5955 5 0 25 (W I ) s AR — 2

ViR B #E 5 1, NF-xB 5 p50 Fl p65
PARPZ MO EL . TN R R . RIER &2 M E
SO, 1A 1) NF-xB 47 2% 4 5 ARG ¥ DNA
LA LA FHL R Y orgee ™, wE
&4k ) p38MAPK & NF-xB B () Fiifs 5, T
Wik 1-«Ba, ML I-xBa M p65 e bR 2,
Al p65 WHREHEA MK . AW R, POFS K
N p-p38 HAKFAEARE 1. 3d &I, 4
1% P MFE R AR5 1. 3. 5d, POFS K
(NF-kB/p65 Mik%)/(NF-xB/p65 M) JR 5T,
T BT WARF &5 . FRBEB K FAR T ARG

IS TR RIS N p38MAPK-NF-«xB iX —£: it
RIEAE S, FECT R A 21 ROE X
I, HURR GEE ) e T B S 1) L

NZh HINBZ AR R, Ham s A
ZBAT Rby HH RPN, PR, MEm
Vit 2 E N A IiRE, NS 21 Ry,
T 0l i K B P PR JE S U AR
W R, A HEfAEd R EmiieE, o«
AR SE R AN, AR S TR LA G R R
9% 57 JOHAE ORI 57 MR B . AEAH S, A
ANZ4F Rb, T POFS KR, 17424 R I 2 2k
s HURK N SERE PR A s K P S R B s p-p38MAPK
T KPR R (NF-xB/p65 i)/ (NF-xB/p65
J) 5 POFS KPR, J 52085 0 —
. $R T ASRBAF Rby T —E AN BT R SR,
HAE— PR b nT i i i g 20 S Y. A 26
S TE R PRI O K 5 AR 5 AR Y

ZE TR, AHIEFUAIIN AR Y 48 L 580 T %
(AR & POFS HHR 9% 57 1) R AEHL . R IRAE
ARIFHRW— BN T A, TG Nl POFS K
BRI T JE IR 1 10 B s AP TE i, p38SMAPK. J
NF-kB %5 8 R0 B, AT 800 2 1) R AR g &
KE, SURTPRRIEDT . NS IA Rby 8@ R L
AL IR AR A B N ORAT PR R Al T, 0k
HPRRE D7 . A TR IEIRIATT POFS #2441 B K
P RFIR ST i
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