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(HE] BH W TERRES KRG E-R-N 5 Wil . A& Btk SPF % Wistar K 36 H,
FARFEBEVL TN 6 4H, I Z R EH(MF) ZHRETHH (MFT) HOKEEIKA (WS) BEIRA R4 (SD) | Haf i 4 21
(PC) FITEH X HRAL (C) 2l 6 H o 43 3R A HROK i vk R B L B A 80 2 | o 48 45 J =2t 7, W0 B K R TR, &2
KR T AR HEH LT 300 mg/kg WPLREE R GRS d J5 A3 Hr, IF BOR R, 23 5000 5 i 7E 5-58 641 (5-
HT) . Z U (DA) ARG E T, T, 52/ (T) B JifH (CORT) A28 b IR & B R (ACTH) . [ A& IL-18 . 1L-
2 IL-6 \IL-8 Fl TFN-y & &t DL K& T 94k B 40 i S A 09 7228 4k, I SRUBIE DI %2 T B bk I 40 Jfg 3% 5 68 77 A NK 48 Jifg 75 4 2%
b R (1) 5EFEXRA L, Q&R RIEZ W R4 KR IMGE 5-HT B 8 [ K (P <0.05) , 1 #4 K i ok 41 F 5
SEHRAT 5-HT S H I W35 (P <0.01) , HAE AR 2 41 Fn sl sR 4 41 1 v DA & &= R IK 8 3 (P <0.05) ; [A] B 4%
S f RREAR TR K B i35 T, T, .CORT Al ACTH & &34 W 3 7+ % (P <0.01) ,T/C LA AR W 35 (P <0.01) , H BE AR
ANRAMTE TREMEIAE (P <0.05) ; Q45 A G 2 N Z 4K R TL-8 7 5 [ IK 3 (P <0.01) , i #4K i vk 41 Fn
Bt # 2H TL-18 | IL-2 IL-6 \I1L-8 FI IFN-y & 43 DL Ko B IR A 2 20 1L-18 \IL-2 \IL-6 & ¥ B FE T & (P <0.05,P <
0.01) , [7) B 18 35 [ A1 4% S0 fdt e 5 78 K B ook 28 00 i 84 70 % AL 18 3 R T 4k 2 48 i M CD3 ™ (CD4 " il CD4 " /CD8 ™ [t
{ELFI NK 40 3E 4 (P <0.05,P <0.01), (2) 5ZHERAL . JigEh THEZHE THHKRME DA 557 2
FhiE (P <0.05) , JffE 342 = AL T i C 40 M W #F CD3 ™ .CD4 " 4 H Al CD4 " /CD8 " [ i (P <0.01) , FFAK i 7
CORT &ig, &t WAEMCRARETIE R R HPA il 5 I k2 4, Bz T B B i ik &, 5156 P9 20 W8 1 35 6L , JT B 91 A ik
UL 200 it ) R R AR, 13 B ) 0 LR G e ikl B 4 5 T 2 2 ELA B 3, 4 = T 4 it 56 58 T B, ol 36 1 4 R N 43
ZFLIVE T, DT 2K 3 e 3 0 fg R AR R Y H Y o
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Study on the Mechanism of Neuro-Immuno-Endocrine
System of Rats in Sub-Health State
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[ Abstract] Objective To explore the mechanism of neuro-immuno-endocrine system of rats in sub-health state.
Methods Thirty-six male SPF Wistar rats were randomly divided into six groups: multi-factor group (MF), multifactor

treatment group (MFT) , warm water swimming group (WS) , sleep deficiency group (SD), purely constraint group (PC)
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and control group (C), six animals in each group. Respectively, using warm water swimming, dietary restrictions, sleep
deprivation and constraint to establish sub-health rat models, and daily orally administered 300 mg/kg anti-aging tablet in
the MFT group. At5 days after modeling, the levels of serum 5-HT, DA, T3, T4, T, CORT, ACTH, IL-18, IL-2, IL-6,
IL-8, IFN-y and T lymphocyte subsets were detected, and changes of T and B lymphocyte proliferation and NK cell activity
in the spleen were also determined. Results (1) Compared with the control group, @) Serum 5-HT in the MF group was
significantly reduced (P <0.05), while 5-HT in the WS and PC groups was significantly increased (P <0.01), and the
serum DA content in the SD and PC groups was significantly decreased (P <0.05). At the same time, the serum T3,T4,
CORT and ACTH contents in each sub-health model rats were significantly increased (P < 0.01), T/C ratio was
significantly decreased (P <0.01), and the serum T in the SD group was significantly lowered (P <0.05) ; @ Sserum IL-
8 content in the MF group was significantly reduced (P <0.01), while the serum IL-1g8, IL-2, IL-6, IL-8 and IFN-y
levels in the WS and PC groups, and IL-1B, IL-2 and IL-6 levels in the SD group were all significantly increased (P <

0.05, P<0.01), and the lymphocyte proliferation and T lymphocyte subsets CD,, , CD CD,, /CDy, ratio and NK cell

+ 9 4+

activity were significantly reduced in all sub-health model rats (P <0.05, P <0.01). (2) Compared with the MF group,
the administration of anti-aging tablets induced significantly increased serum DA content in the MFT group (P <0.05),

and significantly improved the T lymphocyte subsets CD CDh CD,,/CD,, ratio (P <0.01), and lowered serum

340 44+

CORT content. Conclusions Sub-health state can lead to imbalances of the rat HPA axis, excessive cortisol release,
endocrine disorders, reduced lymphocyte function and immune inhibition, while anti-aging tablets have anti-stress effects,

enhancing T cell immune function and ameliorating emotional and endocrine disorders, so as to achieve the purpose of

improving the sub-healthy physique.
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Ao A TUEHGU(WHO ) 42 1 W04 FEbR 252 fa
P AR AR A R A 4 R R, 4
TH 5 L IE R R A i 5% , BRI A BRI i 20% , T
75 % WAk T AR HROIR 2 o 7 5 [ B o B K% I it e
53R — A H R 21 ik AR R R RN
I RTIA  F f RREAR 25 2 iy o0 B A B A &
=N ER PR RS RGNS WAL R
P2 Z BRIy 3 2K A D) BE 25 L T B, T A e R
A R R B T EIN R AL S RO AR T O 3 URT T 15 R
I B SR AN RO PR 2R R BB S G R
SO DL B (9 2 42 3% (A Pk Ak g A ()
FOA LT TATHTI B ARG A I Y 3 I
DAL, R T R SR 2 A OK B Dk 78 20 B RS 1) =5 M AR
T A5 A TR 2R A I RREIR 25 R BB Y I Y
TP A B R 2 O R B T A 0 B PR AR T
92 55 A RE AR M R AR ity 1T e R DU e D ST R ER
AEA RGBS, HAAAN BS54 5
BOE G R . Al UL, ML B M 22 R GE N 20 M AR 4
TP ZR GE R VR B G 7 ) RE 3K L AT BE 2 I A FE TP
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Tt PA 0 0 3R R A B AR bR R AT T O, R A
FREIR 25 TR B 1 i 22 2 - P9 20 A Bl A2 AR 1R 2L, O R
il FE AR A 1 A B BHBIL A A4 TR AT 5 B il

1 #MRMATE

1.1 Wz

i B M Pt SPF 2 Wistar KB, (Rl 4 150 g ~
170 g,36 H W TR} e L ifg 52 50 sh i v/ il
S v S B ) 23w [ SCXK (97) 2007-0005 1, 4] 5% T
WL b B2 25 K 27 Bl W 52 9 BF 5 v o0 B B R B2 N
[SYXK(#7)2008-0115] , 5F55 30 B H (23 = 1) °C L 4]
XTI B 50% ~ 65% |, ) W 4> f 7 3% UKL GEDE, A
HIEROK o
1.2 FEMNFESAA

BIO-Rad fiff #5 4X ( & B BIO-Rad 24 ), %5 ]
ZEISS 568 # W i BE (45 W) A 7)), Thermo CO, 4
135 7% 46 (Thermo 2% ) 5 Epics Altra Y 2 4 g {X
(S D 5 & FEIR R A ) s S-F i (5-HT) (2 B
Je(DA) AR BRER T, T, 281 (T) . J it i
(CORT) 25 b f Bt &= (ACTH) \ A4 &R 1L-
18 .IL-2 . IL-6 . IL-8 FI IFN-y iR 57 & i Bio-rad 2\ &
FE ML, RPMI-1640 15 37 5: 0 5 Gibeo, JIf 4= 1L 7% W H
BUM U 5 A= ) TR MR B 25 ), P £ 2 it
W (MTT) J] &8 H A (ConA) ¥yt 1173 3%, PMS
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W H SIGMA , ik U 41 i3 53 25 v W 3 48 A5 1k 22 ik
FA BR 2 F],NAD (INT #70) H Amresco, YAC-1 4 fifg
W B R B B v AN AE ) R T . PR
FEIEREFFE LA RS AR S
080320) ., CD3*,CD4",CD8 " ik #] & : CD3 " ; FITC
Fric, CD4 " : PE #5ic, CD8 " : PE #5ic, ¥y 3¢ [
eBioscience 2\ W) A 7 5 21 200 g 240 W, BT M KA A )
ARG RN A A
1.3 Zh¥YoaARAEAE

A K BRI IO P ] 5% — B i a] J5  # 4A  Bl AL
GyRL6 21, B 22 PR ER (AR Dk | BEE B R 2 L IR R
WA R ) 4 2 N R 25 W) T B2 Bk iy Dk 41 | e
MRS JE AL PRl sl 20 20 i IE H X R4 a6 H, &
O AE LU E iR B (1) 2 &R 21 (multifactor
group, MF): KR & K L7F 8: 00 7K i 43C =
0. 5°C By /K ik 3 min, 22 J5 ik B I T 5
P, Bl R 3R 78 B4 9500 ~ 19: 00 KK B il
MG SR 25 2 8 rh S R BB 10 b, B S i 4R 552 6 v, O
FEWE B 19:00 fin A & 1Y% 470, 2 & 1 h,20: 00
WOy R Ay kb, LS d; (2) ZH R T WA
( multifactor treatment group, MFT) . i %I J5 ¥k 5 £ A
RKAAMIE I TR B 7:50 45T 300 mg/kg Hi g
EREBH B, B2 5 d; (3) HOK Ik 4H (warm
swimming group, WS) : &K F4- 8:00 fE/K iR (43 =
0.5)C By /KA i vk 3 min, 22 J7 1O 58 0 42 +
B R BBV FE 58 5 B4 8:30, F 4 15: 30 i 2 il B
I HRAROKH, 2 S d; (4) HEHRA 41 (sleep
deficiency group, SD) : &K 9:00 ~ 19: 00 B iR 3 25
10 h; |24 8:30, F7F 15: 30 fin & ] B Jf: B 48 40K
L, &E S 5 d; (5) B4l ok 25 4H ( purely constraint
group, PC) : % K T4 14:00 ~ 17: 00 fig T [ il o 24
A HELRR A R BTG 3l 3 h, 2 S d; (6) IE# X M4
(control group, C) BRI A4 . B K 4 8:30, T
15:30 Jin & A A I B 40 AKOK O, 1E % A 3% . BT A B
Py isiab B S d J5 RRBRALBE o U e 5 O SR A8E 2 1Y)
SE : G AR AL EH 2 B A A A, 4R K I { AR
AT B BRI ) e R AR A, (R B 3R B RS
FRE ST IR IR A
1.4 $EHRUE
LA T BRI 238 5T | PN 73 M6 R B 52 4 s 1 0
K EURRBR IS , B8 5 i K B, 25 0, 43 85 I3, >R
ELISA ¥l & M. 7 5-HT, DA, T,.T,. T, CORT,
ACTH IL-1B8 .IL-2 . IL-6 \IL-8 Fil IFN-y & &,

1.4.2 T B ik 20 f 3 58 68 00 I 22 < TG I 4578 F iR
KB I, s & Hank’s WA, LA 200 H AN 45
B0 uE 2k, 1500 /m B0 5 min, O IE W, N
Hank’s Y 50 & PR 2 IR WSO G440 L, Jin 35 & RPMIT
1640 B FE MR E, LL 0. 4% & Wy 22 e e 11 4%, ih 40
MIECA/NT 95% , in RPMI 1640 58 4> 15 5% W Wi B¢,
IR A 2 1 x 1074 /mL, T 96 LAk & A
e BEFL AN 100 W 840 i = (1 x 107 cell/mL) il
SEIRFRY ConA VW (AW FEN 5 pg/mL) (LPS ¥
W (LU FEHy 10 pg/mL) 5 RPMI1640 3552, B 52
34l IS XA, 37C 5% CO,155544 h 5,
ZALINA 50 WL MTT 353 (2 mg/mL) , 4kZE1557 4 h,
1 000 r/min .0 5 min, 7 £ £ L 3G, 23 510 150
pl B2 PE DMSO ¥, 3% , T 2 i I AL 5 & 15 min,
PABEARA T4 578 nm Zh I A {E, IF4% T X35
FAE B (ST) STCRIFHR D) = A 2257 R 5559
1) A B/ AR 2257 735578 A

1.4.3  NK 4 3% 5 00 22« 52 50 AT 24 h b 48 20 g
YAC-1 & A 55 5%, i A7 LA Hank’s W ¥E 3 ¥k, H
RPMI 1640 5¢ 4255 3% 0 U8 % 40 MLk R 2 x 10° A4~/
mL, JCRA HUIG, 5 620 A 2 W, 1] Hank’s W1 UE 2
W, AR E G 10 min (1 000 v/min) , F i WO 40
L R, A 0.5 mL KR K AR LA, 20 s 5
A 0.5 mL 2 £% Hanks & /% 8 mL Hanks %% , .0
10 min(1 000 r/min) , A} 1 mL & 10% /N4 1M 35 19
RPMI 1640 5% 4 3% 57 W 8 8, ] 1% UK R 7 B J5
VA, AN A B R 1 x 107 A4~/mL, K #0840 i
A 96 FLE S, A AL 100 pL, i 58 FL i A 100 uL
LA (SHE EE S50 1), AR BECALIN A 100 WL K
TR, e RBECAL A 100 WL 2% NP40,37°C 1; 5%
4 h, B0 B FIEW 100 pl # 96 fLEg AR AR, in A
LDH F R 100 WL, 52 M 8 min, L 30 L Imol/L f)
HCl 2 1k [0, 76 AR 492 nm 0 7E A fH .

NK 4014 (% ) = (i fL A - F ARl fL
A)/(RRBEAL A - HERR AL A) x 100%
144 T jbk B 4t B S 20 0 2 < BBt e 4%, R BRUAR
MESCI 1 mL, I EDTAK, I % B4 HTEE 4 i, 04 b
S0 pL BrEEa i, sl im AR E O G EQ, B
M EES , BT fil i X Q% —n 5 L Hrik
CD3 " f15 pL ¥tk CD4 " K@% — I 5 L Huik
CD3 " IS5 pL Hifk CD8 ", ¥ 37 % 1R &) J5 s = i
B 20 ~30 min, ffHR 5 AR FE SN 455 HOL R IR
30 min Ji5 , AL ARRE < 120 TE R & n A 500 plL 2
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R, 7E 30°C /K ¥ iCE 15 min, {88 41 i 76 43 2L 6,
KN E 5 2% 5,1 500 o/min &0 5 min, 8] £ B
5, Bl PBS W PE 3 , Al 1 mL PBS ¥ ,1 500 r/min
B0 S min, J5 82 BV WG 1 mL PBS ¥, 1 500
r/min B0 5 min; B0 5 & B 0 500 wL PBS
W, 75T Epics Altra j 2 40 AR
1.5 HESHITFLE

A AR YR x +5 FIR, R SPSS 13.0 4¢
TR AT ANOVA B[R 2 J7 22 43 B, 9F I LSD
Giit AT AL LA, LA P <0.05 F£oRnAH G il

2 #R

2.1 TREFEERARMNFS-HTMZERSERN
T

HIEWXIRAL L, 8 S d J5 Z R4 iR K
I3 S-HT A DA 5 i 24 1 BURE AR, HorP g S-HT
FEAR 235 (P <0.05) , T AR K UF Pk 41 | IR IR AN A2 2 A
B Al 1A R R S-HT 5 i 2y BT e
DA &5 R, H DL EROK T Uk 41 A0 50 2 o2 2 241 7
i S-HT E a8 (P <0.01) , [F] i, B HR AN A2 41 AN
A AR A R BT DA S B BB (P <
0.05); 5 ZNRALL, HTEE F TG 2 HNE T
AR BRBEA TH & S-HT &85 DA 5 B EH], Hop
DA Jh i (P <0.05) , W3 1.

F3Ah SIEH M AL, AL Sd 5 2 N R

RWEPK A HEARAS R4 A ali R 2] K R A0 I YE T, .
T F (P <0.01) s 5SZRRALL, I
TG ZH R TRAKRE T, T, & & 54 I
POMEERARE(P>0.05), R I,
22 TREEBXROEFEZM(T). EEI
(CORT) fifR S LR ERHME(ACTH) 82K
T

HIEFX AL, B85 d )5, 4 W0 FERLA R
BL ) S R T b B AL, G B RO 2 ZH R AIE
F (P <0.05) , [m] B 45 S0 fede B AR Y K BRUAE A 1 Jo i
CORT FI{2'5 bR Bz B = ACTH & & 19 i3 T &
(P<0.01),H5[# T/C MK EE (P <0.01) ;5
ZHEAW PLEZF THREZEE THART &
T.T/C FIF#EAL CORT &t i#a# (P >0.05) , W3 2,
2.3 TEEERARMDE IL-1p,IL-2,IL-6,1L-8
N IFN-y EEMTL

HIEHXT AL, EE Sd F2HRAN KR
IL-1B IL-2 IL-6 £ I JFila A IL-8 Fl IFN-y & &
B A BEAIG, Horp TL-8 S s fR R .3 (P <0.01) 1M
FROK K AL B 4l o 2 21 0 R B TL-18  IL-2 (1L-6 |
IL-8 fl IFN-y & & ¥ B ZF & (P <0.05, P <
0.01) , B AR A & 4 1) K B IL-18 \IL-2 | IL-6 & & 1
BT (P <0.05,P <0.01),7fi IL-8 F IFN-y 7
HEATE,HERARZF(P>0.05)figeh T
T Z W R T W45 2 K &R 4 IE & X R4 2
SRR E(P>0.05), L3k 3,

F 1 A AW AP TRBRME 5-7% @8k (5-HT) ZEAL(DA) FARREE T, T, WL (x+s, n=6)
Tab.1 The changes of 5-HT, DA, T, and T, contents in the sub-health rats(x s, n=6)

#H 5] Groups 5-3 i (5-HT) (ng/mL)

Z W} (DA) (pg/mL)

Ty (pg/mL) T, (pg/mL)

ZHE 4 (MF) 24.71 £2.65* 110.10 = 14. 38 11.55 4. 08 ** 12.69 £1.97*
Z N Z T W4 (MFT) 29.32 +6.73 135.03 +6.37" 9.48 £3.16 ** 12.47 £2.51°*
HOKF KA (WS) 38.60 +4.48 ™ 95.70 £51. 56 14.92 £2.94 ™ 17.29 £1.41*
B R AN A2 41 (SD) 34.24 £3.93 81.00 £35.98 16.07 +3.85* 14.87 £1.33 ™
205 g A 4 (PC) 37.29 £3.42™ 87.57 +19.11°* 17.93 £2.38 ™ 16.08 +1.50 **
1E W6 B4 (C) 30.07 4. 31 130.37 £22.24 2.79 £1.05 9.88 +0.72

W HIEHX AL, " P <0.05, "P<0. 0L, ZREASLHE THAIL, P <0.05,"P <0.01.
Note: Compared with the control group, * P <0.05, *P <0.01; Compared between MF and MFT groups, *P <0.05, *P <0.01.

F2 HHAWAERBEKRIME T.CORT.T/C fl ACTH F A fk(¥ s, n=6)
Tab.2 The changes of T, CORT, T/C and ACTH contents in the sub-health rats

24 %] Groups B2 (T) (ng/mL)

B it (CORT) (ng/mL)

e ¥ 1 R B R (ACTH) (pg/mL)

ZHZ 4 (MF) 10. 48 £2. 66 273.05 +53.37
LR ZE T W4l (MFT) 11.98 5. 49 243.34 +44. 67
POK Wk 4L (WS) 8.51 +1.62 168.38 +17.72*
filE i AS 241 (SD) 6.90 +1.18" 225.15 +77.78 **
LR 454 (PC) 9.35 +2.50 301.29 +80. 05 **
EHXTRRA (C) 13.18 +4.24 31.91 +13. 81

ST/ B B T/C

0.04 +0.02" 198.14 £25.17 ™
0.05 +£0.02 ™ 205.08 £51.38 ™
0.05 £0.02™ 174.82 +65.28 ™
0.03 £0.01 " 167. 63 +30. 15"
0.03 £0.01 " 206.22 £94.00 ™
0.42 +0.27 56. 68 +28.09

T SIER XL, T P <0.05, 7P <0.01; 2 E4L S LW E TR, P <0.05,"P <0.01.
Note: Compared with the control group, * P <0.05, **P <0.01; Compared between the MF and MFT groups, *P <0.05, P <0.01.
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R3S AR K UM 7 IL-18 \IL-2 \IL-6 \IL-8 il IFN-y & &AL (s, n=6)
Tab.3 The changes of IL-18, IL-2, IL-6, IL-8 and IFN-vy contents in the sub-health rats

24 5] Groups IL-1B (pg/ml) IL-2(pg/ml)

IL-6 (pg/ml) IL-8 (pg/ml) IFN-y(pg/ml)

ZHNEYH (MF) 183.03 £6.76 336.79 +16.72
Z N ZE T W4l (MFT) 200. 17 +26. 80 341.36 +44. 17
POKE KL (WS) 220. 80 +22. 54 * 390. 48 +31.74 ™
RIE IS R 2 41 (SD) 210.47 +17. 11" 386.30 +40. 98 *
Hai A 4 (PC) 218.42 +18.64 ™ 434,01 £50. 35 *
1EH X BR4L(C) 173. 24 +10. 90 320.27 +34. 45

329.96 £36. 19
300. 45 £47.67
390.06 £43.40 ™
379.35 £36.16 ™
439.05 +26.25 ™
289.74 £32. 64

528.46 £57.12
575.58 £89.98
722.29 £65.04"
636. 27 +66. 62
751.44 +£100.10"
605.09 £92. 44

601. 14 +58.37
685.49 £128.02
884.55 £34.97"
836.94 £75.75
940.79 +68. 82"
759.97 £94.87

S EHA LI, " P<0.05, “P<0.01; ZHEA S ZHNEFH4IH,"P<0.05,"P<0.01.
Note: Compared with the control group, * P <0.05, **P <0.01; Compared between the MF and MFT groups, *P <0.05, P <0.01.

2.4 TiEE#R KR NK 4. HE Mg meEL
BENTHI L

HIEWXBA L, &S d J5 4% Wl AR K
BNK 2054 B TR, K Z R4 2K ER Tl
2 REHRAS A PRl R A BN B & (P <0.05,P
<0.01) 5 1M 25 MV ft B A5 780 O B ok 2 240 B 38 5 % 1k
eI MR (P <0.05,P <0.01); 5ZHHRA
W, yig i THUGZHE T W4 M KR NK 4 .
WA G AL e I A B B E R AR E
(P>0.05),0L3 4,

F4 KU R R NK 40 9 5 40

WAL RE ST (X £5,n=6)
Tab.4 The changes of NK cells and lymphocyte

proliferation ability in the sub-health rats

24 5] Groups NK% ConA LPS
ZRERHA(MF)  41.08+6.07* 1.72+0.22** 1.05£0.03 ™
ZHNET WA (MFT) 42.61 £16.58" 1.81 £0.12* 1.06 £0.02*
PUKWFEKLH (WS)  46.83+9.98  1.62+0.10™ 1.06 +0.04
BEIR AN E41(SD)  36.61 £5.43*  1.79+£0.21** 1.06 £0.06 ™
YA (PC)  32.26+6.69™ 1.99+0.32° 1.08+0.04"

IEH % BRAL(C)

T SIEEX R4, " P<0.05, P <0.01; ZHEHSZHETH
HI,*P<0.05,%P<0.01.

62.20 +11. 16 2.42 +0. 46 1.19 £0. 11

Note: Compared with the control group, P < 0.05, ™P < 0.01;

Compared between the MF and MFT groups, P <0.05, *P <0.01.

2.5 BUTREREMEXRTHEMRBITHHEL
HIEHR A L, R S d 5 4% M0 i R AR B R

BT bk MM P B CD3* . CD4* il CD4 " /CD8 " It
{B 0 F AR (P <0.01) 1M CD8 ™ 5 1F § % B2 2 S
TREME(P>0.05); 5ZHRALWL, I q T
JG 2N Z T W4l CD3" . CD4 " Fil CD4"/CDS ™ [t
HRETm (P <0.01) , kS,

3 it

IVl 3 25 2 A T fekt B 15 6 T R A 2 i 2
RS M 2 7 AR S, G IR, A28 L P9 40 00 L e g
RGEI X E, A AR R AR, A B
R AE AR, EL 4 B A Al K A 1 1 0 L) 2 B AR AE
S BRI, S5-HT oK A R R B 5
f T T 0 T, L E 98 T BIL A (15 4% O T LA A
MEBERVE ,H 5-HT X HPA By 845 61, H i
MAETE S, O A BF 52 3 W1 S-HT i3 n v 26 iR
RS BIOIR A R R 3 R UL P 5 R B 4 0 T AR
SN, S-HT WGP SR W RE SR MW S A IE A
SR, IR BTN S AR 2 L AR RE A
OS-HT f 4 B R AR i ar 45 o mk g & 31
F 4% R U R A 5-HT K P R AIE ., A% 55 56 45 31 W 7%
PR Ut VK L B AR JEL 2L D 2 s o a8 26 K BRI VS
5-HT 4 & W] 9 Fh s, 10 20 82 20 19 K R 5-HT
By ) S AR, 24 T 2 T A% IO A IR 25 Ok BLR TR
2r WL B s Ak, L S-HT & i 78 Ak # 3 1 OR [
T e S5 R R R A e, ) Ah, AR BF gt 45 R R

RS A LH AR B R T R A R A A (X £ 5,0 =6)
Tab.5 Changes of T lymphocyte subpopulations in the sub-health rats

2] 3 Groups CD3* (%) CD4* (%) CD8* (%) CD4*/CD8 *

Z K #4H (MF) 51.65£5.91°* 31.88 +4.12™ 19.67 =1. 87 1.62 +0. 14
Z R E T W4l (MFT) 74.98 + 4. 78% 52.20 +4. 66* 20.90 1. 52 2.50 0. 19%

POK UKL (WS) 64.90 +2. 60 ** 43.60 +1.57* 19.67 = 1. 64 2.23+0.15*

il HIE AN JE 41 (SD) 63.10 +2.58 * 42,27 £2.70 " 19.10 +0. 60 2.21 +0.14™

Mol i a4 (PC) 65.22 £4.07 ™ 43.32 £2.70** 20.13 1. 46 2.15+0.07 ™
IEH X HRYL(C) 73.37 £1.19 51.48 £1.20 19.42 1. 62 2.67 +0.23

W HIEF XA, " P <0.05, "P<0. 0L, ZFREASLHETHAIL,*P <0.05,7P <0.01.

Note: Compared to control group,

*P<0.05, P <0.01; Compared between the MF and MFT groups, *P <0.05, *P <0.01.
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25 N 43 6 G B 16 2, 0 v 0 B 38 T f6F If 9 v R IR
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Ay WA Ay T BRI R T, T, 2 R e
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RS B K B 7 IR R % E T, T, DA B R R
(CORT) FIf ' I ¢ Hz i & (ACTH) & & 7t &, 52
M (T) & & FRAC, 518 T/CORT HAE YRR, 32 R
fi IR S A 5 1R T Fo i -2 M- HOR IR Sl R B -
MR-V b B B R R i - A Rl D RE 2K AL,
EHCRIRE R R TS S W R, BN
WM B ZEEL . H CORT [ 45 b ST LA 2 1 0 441
ACTH FIAE B I IR B2 o 3% 2 B i % (CRH) 19 4
BT T HPA Bl () PR AT I8 1 3 #, {H 7E B 3 A
FHR, b3 B S 40 w800 0 55, AT H B ACTH Al
CORT (443 384 fim, S %% HPA %l h B8 i 70 i,
7 o0 ST e JfE R B A X | A R B RS A ) 1F
SEARAE R AT R AR LA K e S A AZ g R R
B 5

O R 28 G 0 2 (A AF 58 6 B 0 BN B R T
T AT 5 ) A 2 R A3 U R R Bl AR LR 1
PERE 1o S5 R, BROKE UK A | BE B R 2 4 N

2R A 2 A9 R BRI TL-18 \IL-2 [ IL-6 \ TL-8 il IFN-

y PR TR T2 DR ALY R R TL-1B
IL-2 IL-6 3% P4 b Th#a 4, (5 TL-8 FI IFN-y i P 1

N N YR TR TN A (23 2 NN

18 IL-2 \IL-6 i P i TF i , 7T A8 th T 30 £ B R 5
T et A v AR P S R R B UL B A A, A TL-18
THeEs 25 MO0 A 2 BT 2 e A A BE
KWL IL-18 M1 IL-6 [ T 2 59895 S D fg 4h, Xl
KA RETR A R IL-1B T
HPA il 51 &2 CORT 43 WA 3 hn, £2 3 i W% FH &5 4 78
P 5 5 AT T AT 2T A 45 3 e E BRI T
T A o — L, 7 WD IR A R R0 L i IL-18

JiE 38 0 32 B E CORT 43 304 LA 7+ 1Bl , Albert
Moraska' "> A LA LE T BEECHK &SI, IL-1B ¥k Y
30 X S 8 T R AT B VE o TL-2 3 g bk L 4
JiL A TCD, , Al TCDy, 7 2E , NK 41 fid il LAK 4 jf2
QAT P A TL-1B AR REAR HE T 40 7 A 1L-217) i WF.
il HRER 25 K BRI TL-1B 3% 1k 7H 5 42 i 1L-2 7H 5 5
S350, i T HPA S5 806 T 400 40 i 1L-2, B 75
SV fkt FRE TR ik v B R 0 B i AR 4 9 3 TL-2
T IL-6 2 —FECR B, i Th2 41l sy, =5
A SR G E T RE L TE 46 S IR Y I A= i B
Ji . Nukina 28" HBF5 22 W o 45 57 380 T 38 5 o 4K A
A FE L 25 T M T 5 123 TL-6 19 355 7k K S, AR A 3 3
A 3E Bl I B I 40 B PR T R TL-6 S R IR
TR S LR KL, T R R R A, 3R A iB
Sk B b LA 2 AR B TL-6 A S 4 A L TL-6
T3 g 4 P B bR B BR 4 W CORT, fif ifi 4 71 5 .
TL-8 J2— Fift phy 24 400 i . PR Kz 40 M0 % 15 o 4 i 252 7
HE B PR 2 I 2R 1, B AL RS 2 R %
LAV T, AT Th i A0 Ca® ™ o i 4 B S
W IL-8 162 5% B T Al b i 28 58 i R Rt B KL
FwEAER I ARG R TR HLIAR TL-8 3% P B . 7t
B A T R DA s B SO R
W TL-8 36 W M B ARG, A% F 92 45 31 %, BAOK U Tk
2H BRI A JEL 2EL R B o a8 28 1 K LMLV TL-8 3
W Th 5 TR ] 2 DR 2% 3 8 1 O BRI TL-8 95 1k
W) R AT, T A 5 7 38 A R E 0 R ) B O D, 5 Bk
HPA Jli 52 57 1 A1 R 5% R R R 38 1 22 S F 5%, 1
TL-8 V5 M 11735 £ 7T 2 1 17 e B MR 25 T W5 2 46 i
B % 5H o, IFN-y 5 Thl 408045 0, A 5 40
L 4 8 J I, R 5 20 A% 40 M I W R A 5 4R
fig 4 MHC I1 26505 B0 3 3%, 2 5 40 54 52 A
SEVE S RE AR B AR . BRI, TFN -y 7E 46 L 40 7
LA 7B A R, A R 4 0 B0 38T 5 07
R f TFN-y (9 7F 55 A BE 58 45 5L W ow , BAOK B
VKL BB 2 2 0 Bl o 4 R BRI 3 TFN -y
W YA T TR i L I S 4% U g IR 2 K B A B
(1.0 BT 8 Al T 45O ST A g 18k 1 3 4
/NI T IFN =y 7K B2 R R, 3 04 4 17 38 T
P4 Thl 240 a7, ff Th1/Th2 {4 7 7] Th2 i
B, MT 31 A2 AL A 40 0 4 28 0 fE F W, 5 BpL ik
{9 55 A6 B 3 T K T A BT 5 19 22 PRI 2% 41 ) K L I i
IFN-y i PETR tH B0 F [ e %, 42 7% 7T RE th T 17 38 7
JEE R ] B AS ], S B A S 1 HPA il R 58 o 28
ZA 45 (SNS) H 67 S [+ 9 3 6 3 5 o b e 5 1 DR 2%



o PR ZE 2 23k 2012 48 8 45 22 %45 8 #1 Chin J Comp Med, August 2012,Vol.22. No. 8 39

ERINCIE

i A ARHIE 5T R IOk EL 40 M 6 7 S 5 A NK
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opE IR 3315 B R S A RE I R A8
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T2y, B PR R N B A 4R e 5 T e A AR
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