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% E:. BE WIRAARERELGAEME (POFS) 2 KRIBIMLEIRET (NTF) KTPhAZEASB Ry, WHUETY
Hihle A% % 96 RZAEMEE SD KR, BEHL IR T- R4, BRAM NS BE Rb, TWLH, SR4EHNR A ARG 6 h
FARJE 1. 3« 7d 4o RJGHN A ST iR 5, T Real-time PCR KK SRR D ph 2 2B KK (NGF)L fidlsi Al
27 RN (BDNF) ) mRNA ik, U %5 54000 NGF Rl BDNF ARk, WIS CAl KB ARk,
R BAASBETRAE, 17l b ok R kg 7 80ib (P<0.0D), ARG EZEK (P<0.01); NGF #1 BDNF mRNA
FIEBER (P<<0.05. 0.01), HAMMNAERARELEEL (P<0.05). ASRF Rb, 41 SHAIZ LA, W85 ok iRUa ik
THMZ (P<0.05), NGF fil BDNF mRNA £iETIE (P<0.05. 0.01), HAMNKEAREBTIE (P<0.01). B4 REE
N, A SETFRALE, KRIGEDMMSITOBRHMLEHRZH, NSS4 Ro, AN EGE, 4618 POFS ZFEKR#ED NTF
FILBEE, PHETCAFAE—EFEEBUG, NS EH Rby X POFS 24 KRG — @ BGsEH .
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Abstract: Objective To investigate the dynamical variation of the hippocampal neurotrophic factors (NTF) in elderly rats with
postoperative fatigue syndrome (POFS) and the antifatigue mechanism of ginsengside Rb,. Methods Ninety-six elderly male SD rats
were randomly divided into Sham, POFS model, and ginsengoside Rb; intervention groups, and each group was divided into subgroups by
postoperative 6 h, 1, 3, and 7 d. The hippocampus was removed at each time point after open field test (OFT) to detect the mRNA
expression levels of nerve growth factors (NGF) and brain-derived neurotrophic factors (BDNF) by Real-time PCR; The content of protein
was detected by radioimmunoassay; The ultrastructural changes in hippocampus CA1 area were observed by electron microscopy. Results
Compared with the Sham group, the number through lattice in OFT of rats in the POFS model group declined (P < 0.01), while resting
time increased (P < 0.01); The expression level of NGF and BDNF mRNA in the POFS model group declined (P < 0.05, 0.01), the
expression level of corresponding protein declined (P < 0.05). Compared with the POFS model group, the number through lattice in OFT
of rats in the Rb, group increased (P < 0.05), the expression level of NGF and BDNF mRNA of rats in Rb; group increased (P < 0.05,
0.01), and the expression level of corresponding protein also increased ( P < 0.01). Electron microscopy results showed that compared

with the Sham group, the ultrastructures of the hippocampal neurons of rats were significantly damaged in the POFS model group, which
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were relatively impromed in the Rb; group. Conclusion The expression level of NTF inelderly rats with POFS declines, the hippocampal

neurons are damaged to a certain extent and the application of ginsenoside Rb; may have the improvement to POFS in elderly rats.

Key words: ginsenoside Rby; postoperative fatigue syndrome; elderly rat; neurotrophic factors; brain-derived neurotrophic factors

K JG W 97 28 & fiE ( postoperative fatigue
syndrome, POFS) ™ H 3¢ M (5 A J5 e A AR5 i
i, WWTEHSKRFARE, L2 W T2EEE, K
o3 Rl R se A i W, 28 32T (neurotrophic
factors, NTF) & XA gl 2 475 15 2 A %
ERIE A, AFEMEAK T (nerve growth
factors, NGF). a8 81 (brain-derived
neurotrophic factors, BDNF) %%, A4 fi HAHT
KR, NZHAF Ry BAHOE R s
i, eI R TR, NS 21T Rb, Geid
BLAEHE NTF 235k e gt i POFS 245
KN NTF 12240 NS Refl L 52 NTF (1)
FILKGE POFS, HETARWIRE . AWFFR 1T
WS 70% T BN YIFR POFS KRBT, 5
WS TR KL POFS 4 KA A S 21 Rb,
TR B 4123 NTF ik %5, ) POFS [k
TNLHITTRER R, I NS 21 Rby BI85
BLAIE LR T8 R 5250 7 HF o
1
1.1 5

SPF L Z4FIfErE SD K, T dbnideimFlie
LW YA R AE, HFAHES SCXK (&)
2006-0009, 1l il M 2= 2 Bt AR S 2 Bf R 2R
Bevp, S TARETRRVCIK, BFEAE 22 A,
96 H, RFE 650~750 g HEANSLLK . AWF5TE
SN R 2 AC PR DL S bt R38N SIS ol
SFOCSZIG S ER A, AR K B,
IR
1.2 A5

AZRBAF Rby (iS5 12092821, Ji&E /=
96.0%) W [ b ifg [ AP HE ARG B 2w RT 7]
& (fit'5 211600). SYBR Green kil & (it
2167000 & [ TOYOBO 275 Trizol (k%5 47415)
J) H Life Technology /A vl ; DEPC /K (4t 5 1304G02)
1§ H GENERAY Biotechnology /A #]; NGF %24
£ (k5 HY-151).BDNF Ji 25 & (it HY-153),
) ANE B R R NA S E S o N ST T
1.3 %8

W37t CHHD; 5804R & xR B LHL

(£ 1H Eppendorf A 7] ); 3] 4% (Kimble 2 7] );
B PV IR KB CEIRERIEEE ST 380 )
fif k51 (Thermo Scientific 2] ); 7500 PCR 1 (3%
Applied Biosys /A 7] ) ; K VK 4H ( Thermo Fisher
Scientific); HLF R (LR SR E A PR 2
HDs; r—911 A A3 AT (R ERM RS
S AT

2 HiE

2.1 FYPESERH &

R R ek, ARAT 1 R R R R e
7E 650~750 g 1196 H 22 HId K RHEASK: . K
Fetk L e AL AT AR BEAFIAN S
T Rby T4, B FHEN R A ARG 6 h ARG
1. 3. 7d4 NN, 3R 124, A8 H. TR
YR RIFIE G e, B ANS 21 Ry,
HURFCRH 70% % B Mz bIBRiEdil# POFS KU
HIBT, R B A IR S DR R EA BT
22 A7

T AR RIS K L4300 T ARHT 3 d FFUR 3
BUR KR, BEK ip 4 mL/kg AEFEERK 1 k. AR
F Rby 4UK A FSAE T ip 15 mgkg AS AT
Rb, (4 mL/kg), ANZREH Rby HABLERKELH A
3.75 g/L i, IRBCILA o
23 EHIEE
231 —BORE
e 15
232 WiziRE (Open field test, OFT) M Fiff
150 cm X 150 cmX 60 cm AJFW I45H, J&HEI 5N
30 cmX 30 cm [FJ74%, SEERT 18 1 00~20 1 00 i
e IR WHET . 03 KR 3 min N %
TR 8. BLSLIRE AR R AR R ]

24 WRARE

241 WHALWH BSAKRDNTARE 6 h &
ARJGEE 1. 3.7 K, I sc 2%/ R EZH (3.5
mL/kg) BEATRRIBE, < Ja Wk, K EHGE 5,
EWETORAE, 24 h G280 CHMRIE VKA fiK
e

2.4.2 HEBEEUOM  SEMACOERER, FTOFMRE, T2
Lk E kR Fr, B AL, T 2~4 min

A5 K B A Jm A i 2
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PIEAZ 300 mL AP ER/K BRI L HE 1
T 1~2 min WVEA 4%Z R P EERZT 150 mL 3t
ITEARIEDE, P REER 4 CHle: ZEWrkfT It
PG, T UK R e BB, 2.5% )% " E5E .
2.5 $RFRIIE

2.5.1 Real-time PCR HUKFREFSA L, Trizol i
RIS RNA JEBETIHE 5%, Real-time PCR R
SYBR Green #6H%. #1440 95 'C. 1 min; 40
AMIE (95 C. 155, 60 C. 155, 72 C. 455),
BIERETE, ATk SRS Gk D
H L FRE AR ) B AT PR A W) 5

2.5.2 U TS (radioimmunoassay, RIA)
YA N 20 2R T TBC B 32 23 Bl NGF
BDNF 4 /K.

253 HIBERRAMLES 4% HLBERE A R
BE WK BB LA EM IR, D), Ot
% 1 Real-time PCR 3|4
Table 1 Primers of Real-time PCR

BEElr, MU, B HEIEEY CAL XA
TCEBIR S g
2.6 FitFAIE

H SPSS 14.0 it A AT G vt 70 br, S 4K
W ¥ +s R, 2 4L0R HLBER R 205 20T
(One-way ANOVA), 4[] LLEE, 5 255 P
LSD ¥:5:, J5 ZAN5F H Tamhane’s T2 £ 55 o
3 #£R
3.1 —RERR

R ST AR, KRAEFE—BREY
B, B, AREERRAZZ, gk, 2
M, KABSREIRYS, TESIEE N IR, ARBTE AN
ANZ AT Rby K B — RSN T FERF AR
gz 1m).
3.2 HigRIE

B S5RFARALLE, AJF 1. 3 d KRB
BB g (P<<0.01), RJF 3 d AREI ) BA &L
FEK(P<<0.01), EATIRERMEARN [ TC S 242 7
ANZ2AF Rby HEHRA L, A 1. 3 d KRS

S A (5°-3) ﬁ%éf’g/ WA TR E (P<0.05), HSLUH U Ak
18S  iEl]: AGTCGCCGTGCCTACCAT 129 B AES 2 2= 7. 25 R WK 2.
K Ji: CGGGTCGGGAGTGGGTAAT 3.3 Real-time PCR &5
NGF  iEfi]: TGGAGCCGAAGGGGAGC 231 331 HER YR REE mR 1 s 18
JIi: GGTTCTGCCTGTACGCCGA S. NGF. BDNF & 448 Fr Beis oot £ i) 1)
BDNF [F[i]: TCACAGCGGCAGATAAAAAGAC 213 J& 129, 233, 213 bp, XAHMN H FE KR =347
Jelil: TAAGGGCCCGAACATACGAT FUKRF s, 4R ILE 1. 18 S ZEPY 14 Bt
Fx2 UIHRARER (x+5,n=8)
Table 2 Results of OFT (x+s,n=8)
2455 A J B ] 7 A BB IR EAmITE /s REITE /s
IEEEN 6h 13.7+ 48 35+1.6 73+ 6.0 68.3+23.7
1d 35.7414.0 9.746.7 120+ 7.8 46.0£29.0
3d 4434102 11.0+4.7 103+ 8.3 11.8+ 4.0
7d 437+ 99 9.242.7 73+ 95 13.0+13.4
i 6h 112+ 49 33+1.6 58+ 7.3 73.8420.5
1d 12.0+ 4.9 45+23 13.0£10.5 66.0+36.7
3d 23.5+ 9.0 75434 93+ 88 45.8+18.7"
7d 343+ 4.1 10.0+3.3 45+ 53 273+ 8.4
ANZFAF Rb, 6h 143+ 3.8 42424 9.8+ 8.7 69.2+29.9
1d 29.0+13.2" 47427 143+12.8 49.0+ 8.9
3d 358+ 7.8" 8.542.8 1324139 30.0+15.8
7d 375+ 6.7 10.0+6.0 58+ 6.7 24.8+16.5

TR *P<0.01; SHEIBRIA[FEIN PR : "P<0.05

#p <0.01 vs Sham group at the same time; "P < 0.05 vs POFS model group at the same time
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100 bp

200 bp
300 bp

Marker 18 S NGF BDNF

1 18S. NGF. BDNF Real-time PCR =4 & ;k[&]
Fig. 1 Electrophoregram of Real-time PCR products
of 18 S, NGF, and BDNF

AT 100~200 bp, H4Z3T 100 bp 4b, NGF Fl
BDNF JE (K38 v B 1) 4515 47 T 200~300 bp, H.
NGF #34 Jr Be i 25717 AH6E T BDNF 4547 B 5E3T 300
bp 4b. [ 18 S. NGF. BDNF %K 4 /i BT
BSR4l Rl g, SR & B H R H I
e, HAERE .

3.3.2 NGF il BDNF HMixf&ik&E AT
A SR T AR ZH NGF mRNA AN 255 B i 3 AL
(P<0.05. 0.01), AZZAf Rby 4AHX THAL 4
NGF mRNA X KA & RE T & (P<0.0D. RJF
1 d BERAAN T [ B TR 4] BDNF mRNA A
X gk BT (P<0.01), ASHEAF Rb ARG
6 h. 1 d AHXFT[FIN A4 41 BDNF mRNA FHX) %
R EFETHE (P<0.05. 0.01). 458 ILE 3,

% 3 Real-time PCR &8
Table 3 Results of Real-time PCR

34 RIAZR

BRI JE 3 d DX TERF AR NGF & A& iE
L (P<0.05), AZRF R0 4IR/56 hy 1d
AR TR NGF Ak T (P<0.01), %
WA AR)E 6 h X TR T R4l BDNF 4 1R IA &%
it (P<0.01), AZ R Rb 4IAK)5 6 hy 1 .dHixf
T4 BDNF & R RS m (P<0.0D). 4%
W3 4,

#4 RIAZR
Table 4 Results of RIA
NGF / BDNF /
iRl A J5 1) » »
(pgmg ) (ngmg ")
BRFAR 6h 143+15 0.239+0.015
1d 17.843.1 0.26540.034
3d 15.740.8 0.26140.023
7d 123+1.6 0.203+0.022
B 6h 13.1+1.6 0.19740.016"
1d 16.240.6 0.23140.021
3d 14.04+0.9" 0.23740.040
7d 11.8+2.9 0.18940.021
AZRBHRb,  6h 174+1.5"  0.250%0.030"
1d 17.1£1.6 0.284+0.047"
3d 1934227 0.29440.032"
7d 12.6+2.1 0.20340.033

215 AJFRE NGF (27°“)  BDNF (2°°9)

BRFAR 6h 0.98+0.18 1.08+0.11
1d 1.08+0.30  1.1240.19
3d 1.14+025  1.03+£0.45
7d 1.01£0.25  0.98+0.31

R 6h 0.74+0.13"  0.80+0.32
1d 0.524+0.22"  0.5240.22"
3d 0.71£0.11"  0.974+0.33
7d 0.59+0.18"  0.97+0.39

A1 Rb, 6h 1.40+027"  626+3.57"
1d 2.72+1.167  9.63+4.81"
3d 1.61+0.45"  1.30+0.40
7d 225+0.88"  1.35+0.49

SEFARAFNILE: "P<0.05 "P<0.01

SR RN P<0.05 TP<0.01, F#&[

*P<0.05 "P<0.01 vs Sham group at the same time

P<0.05 “P<0.01 vs POFS model group at the same time, same as below

35 HEHGR

FAETY CAL XA OIS HI AR LI 2,
5 A 28 0 41 5T N RSO 23 A1 28 R RURE AT TR
. BRI T ARANE, i SA N,
(LN ARSI WA N1 O A T P 8 W T T Y9 O
SERIANIR s ARSI ER, BTN R, iR X
BERE A, SRR, 2 0 W R B R R
WZELERIA R, KRG 3 dAHE. ASET
Rby AIAHNT TR FRRIA ks, ARG 3 d
03 5 B 2
4 itig

POFS 73 A1 & 55 R AR % 557, AR 98 57 I
IR BRI R ol R i, R w2 2 ootk
(1o NTF &2 fh il 28 ST IC 9 20 ZURH 2 e o 4
FEAE, R AN M YRR IE R TR A R R FT A 251
FH 5, Hd, NGF 1 BDNF 130045 T D 41 41
DN PP R X S U EATE D o I BY) [ g G L
N OEGETESE L3R - (B L A R N |
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wa |
(X 10 000)

Bk
(X20 000)

WA TR BTG ARG NS S Al
s g I T v A R T B B AT T o 22 T 1) 2%
#lE, 5lE# S CAl X NGF. BDNF HHAEZE T
B, NTF 2 54 Mpm Mg, BE%
WA . R R EoR, TARAIG N 5
W LM R E TS E R . A R ) RE
) IE &5 RO T 1R P 4 i, W T IR )
PREEAN N, AR B I« PEHE . BF sl
TS REN PR A ALAR IR 57 R AR o DAL, A
D NGF. BDNF [ BB EE CAl XIEZE
A ARAN RGBT b e R 9 S IR D

AR IR, AR BT ARA K RA G
— RS, WIRR ISR N R, KRB ]
FEK, RGN A5 NGF mRNA Rk 8 2 %
ik, NGF X W& ARIEWAN T, KRG 1d W,
5 BDNF mRNA KI5 T, XF 1) 8 A iis i
FHI B o Jl I B WL SR D CAL IR, K
LAE POFS “ZAE K AR F A7 AE I Th P 28 e S5 4 2
A, 5 NTF BX MK R HEW, B T iESiEm
SRS AT e S NTF B 55, AT RedL sl
T TAREG N BRI NGF. BDNF 45 #2075 75 K]
TS BT b T B SRR T IR Y,
PN ML AMIN, DhReREL, ZHM4I A GEE
5y A FECEA KR POFS HI.

il AZ2Af Rby
L E A AV CE LN
mm_nuclear membrane 4 -mitochondria
B2 HEKXRED CAl XHETBMEN

Fig. 2 Ultrastructures of neurons in CA1 area of hippocampus

NS R TR SEA R, L Sl
PUONAT PRI IR AN, YR a8 2 1 Fa0E s
SRPTELBERG L, VRS A A ST RE T, &
R ZA 2 TN A R AR
W ILTE PR RO NS 21 Rby 70 Ml 1 2 AT 60 5
R RAEAARS 2 A 15 T AT R, fE
T ARG T NS 21 Rb, T, o LUBA B s K
BRI — MBOTR L B AT b 2 B, HAGREAY K B NGF
F1 BDNF [#] mRNA FKikihn, HAHN & A RIE W
. LR R NS B Ry A& UM
RIS RN G . L EGERSERNTNS 21T
Rb, A9 S 503 e 57, B T RE A2 il ik
(EREF 51X NTF ({31, SRUERFI 2 40 0 1 H B S
M, REAERTHEE, BRILHT, RERLEM
ZHRFEMIBEME o

gi EpriR, TGN ISANH NTF 1)L, i&
K Bt A2 et 1B S Rk, KB B Bl
NI VA A N N A (S R A BRI RS
Mo ANZRATF Rby Aliiid i NTF mRNA [ 5%,
BE5E NTF B9, (Cdbh it e, ses R s
B, ECILRE ARG 4, IR R DT o
S5 3Rk
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