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(WE] HI:Hitea AE NEIHALERWERE S0 T REMARLKBECEGERBHONTHE M, J7ik: Wistar #
MARR 45 R HENL N 3 éﬂz/iéJxﬂﬁéﬂﬂmﬁﬂéﬂ\i@m%éﬂ,%éﬂ 15 2, WAAARE 10 ml/kg & F CMC-Na # B .1
R/ B EARRE 10ml/kg b TFTHROE BBERH. L2 £ G/ kBB I X/ GARBRASBECEAARRETEET
FEREMRN.ERXTh A6 d. EiH 5 A, TRERENL KRN AN F KA HAT 20 fk o & 2 47 W 47 % ELISA % Il
FMFEETFE LRE B LERESBERGHD . ZEE MDA IFNYy WA B KA XN T RE. 2 FRERE AR, 7R
B F IL- 1B TNF-a X, MAEZEMETERRE LIREARFEZBARERERRFTRBRARAE RE LRARBE L E;
ELISA M TERREFRBEBHAEZLE, G 5O HAMWKR AEHAUARENFRMTELAIEHFH(P<
0.01) .2} ik i PaO, B 2 F& 1§ (P<C0. 05) ; 3 5-HT.DA BB D (P<<0.01); T EW-ZK-B LR (HPA H 5 T & fii-F14k-
FOR B (HPT) %1 % 4 ; fn 3% NE & E B AR D (P<<0.01), & Be- B L BR B & i1 40 1L-18.IFN-y . TNF-o % %% ¥ % B T B
BB m(P<0.0D), BOETHEBRBEERKNRANFRAT 2. B DAL E. B 5-HT. DA BH & HPA #85 HPT
BhH LA B IL-1BIFN-y KF, iR RAYEREHEATE TR IR AR E KEHEA, B8 KR NETRZER L4 TF&
HEBRA XTHAKAAE TGS SN EEREES R — AL THBEARMKAE N . XEAETHE,.ENHS
P ¥R NEI W & K84 x,
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Changes in common chemical signal molecules of neuroendocrine-immune network and intervention of

Tongxinluo in rats under hypoxia gi-asthenia condition
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[ABSTRACT] Objective: To investigate the changes in common chemical signal molecules of neuroendocrine-immune (NEI)
network and intervention of Tongxinluo (TXL, ultramicro-pulverization) of rats under hypoxia gi-asthenia condition. Methods:
Forty-five male Wistar rats were randomly assigned to the following groups: control group, gi-asthenia model group and TXL
group (n=15). The rats in the former 2 groups were gavaged with CMC-Na (10 ml/kg) once daily; those in the TXL group
were gavaged with TXL (ultramicro-pulverization) suspended in CMC-Na (10 ml/kg) once daily. After gavage,animals in the
qi-asthenia model group and TXL group were placed in a cabin with normal pressure hypoxia (7 h daily, 6 d weekly for 5
weeks). At the end of the experiment, the biological characters of rats were observed and arterial blood gas was analyzed. The
serum contents of serotonin (5-HT) ,norepinephrine (NE),epinephrine (E),dopamine (DA) and IFN-y and TRH level in the
hypothalamus were examined by enzyme linked immunosorbent assay (ELISA); the serum contents of corticosterone (Cort),
T3,T4,1L-18, TNF-qa, and corticotropin release hormone(CRH) in the hypothalamus,and adrenocorticotropic hormone/thyroid
stimulating hormone(ACTH/TSH) in the hypophysis cerebri were examined using radio-immunity method. Results; Compared

with control group,the biological character scores of rats in the gi-asthenia model group were significantly higher(P<Z0. 01) ,arterial
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partial pressure of oxygen was significantly lower(P<C0. 05) ,the contents of 5-HT,DA,NE and E were significantly decreased

(P<C0.01),the HPA and HPT systems were excited;adrenergic nerve-adrenal medulla system was restrained and the release of

IL-1B8,IFN-y and TNF-a was significantly increased(P<C0. 01). The TXL could obviously decrease the biological character score

and increase the arterial partial pressure of oxygen in model

rats, raise 5-HT and DA levels, restrain HPA and HPT system

excitation,and decrease IL-18 and IFN-v levels. Conclusion: The gi-asthenia model can be successfully established using normal

pressure chronic hypoxia. The NEI network regulation is chaotic and in a disequilibrium state, which might be an important basis

for hypoxia gi-asthenia syndrome. TXL can enhance the hypoxia tolerant capability of model rats and improve their gi-asthenia

syndrome, probably through adjusting NEI network disequilibrium.
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i A AL AR B O L FR 45 TR 3R, O A i
(R AT ST MR, 403 107 0 R A TR S A B IR AL L 1 ATP 7
AR D B L AT SR — R A T R 2 2 Rl
P [ T L A A N /Y, PR R Ak
SVIE DUAT R, B0 bk DUAT A (0 28 BE D RE L B E AR
FEZE AR 5 KRG A L KRN R
ZHACEAFOARSFHAMIEM KA, PRI
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A N L 38 2% 1R 2 Dl Ak T R A AE IR S 3L
CIRTE X7 3= RAN Wl =0 A B 17 N S 7 2 W3
JITs 2 Jik v s i 2 1) AH O IR it 0008 YA 7 S8 s H R
J7 R AR SR W R 8 4 I

AHIE 5 R P M P 4 T 9 o R R B A
B, WA N 43 Wb e 9% (neuro-endocrine-immunity,
NED P 28 3L [/ 4k 5745 5 70 1 2R A B A AR 8 HL A
W2 BEA O R A O 2% GER B0k ) T T0052 i 3 47 W
G2, E— 20 B A A O % 05 L AR SR IR B0 B R IR
i 1) A AL

1 MRFFHE

1.1 E%shdh W% Wistar M OQ R, A4 0 &
160~180 g, b 5t 4k 3t F) 4 SE 56 5 ) £ R A7 BR 2 ]
et

1.2 ZEHEH5KA BEO%EMB T, AXE
LU 24 iz A7 B 2 7] 42 43 ik 5. 20070405) L Ak 5
L&A R NS 15 g KIE 12 g 4205 12 g, 1%
12 g BRWS 12 g Wl 12 g JRAY 12 g M 10 g.
B 10 g 3L 10 g MR 6 g UK T 6 g5 & 7
AN KR R | b e Wl P A S YA
U H TR 28 2% Tl IORY 1 B Ry 7, 200 1 2 kL AR
/NT 100 g, B 7 RIRE A SR A4 5 i 5 ) 7K 32 L
WA R B L A 25 ) R 7K 3 B £ T B B 4 R
B LS AR IR MK E %35 % (plasma renin
activity, PRA) Il # % 7K & [] (angiotensin [[ . Ang
)8R FE N F o (tumor necrosis factor-o, TNF-

anoxia; gi-deficiency; hypothalamo-hypophyseal system; Tongxinluo
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o) 4 2 18(interleukin-18, IL-1R) . f& HR i
W% (thyroid stimulating hormone, TSH) , = fit
PRR IR ZE PR (triiodothyronine, T3) . AR IR 25 (Tet-
raiodothyronine, T4) i % % ik 7 & (Ab 503 /R 16
WA RFEAT PR A\ 5 B [ 8] Caldosterone, ALD) |
28 b I 2 Ui % (adrenocorticotropic hormone,
ACTH) . ¢ JFL il (corticosterone, CORT) B % ik 7|
T AR T A ECRWEFE) 5 A2 B 1R B TR
I # (corticotropin release hormone, CRH) Ji
G & T R ORI el 2 AR W A AT
=) KRR % % B B LR & (norepinephrine, NE) |
¥ I iR & (epirenamine, E) | 5-5% 8 % (serotonin, 5-
HT).Z & (dopamine, DA) . T4 % vy (interferon-
v-IFN-y) ELISA {7 & (3 H R&-B A #)) ;2 7R
Mf % B AL B %E (thyrotropinreleasing hormone,
TRH) ELISA i) & (5[ ADL A7),

1.3 EZRME WA (AL E AHD ; KY-
2F YA 4% S A QT VDM A 2 BT A s ) ) 5 -
STAT 18 4 1 =, 4 B4 (32 B HE RS 2 7)) 5 Biofuge
primo R HY &30 7R 850 AL (S R & 18 A F)) ; SN-
682 RUTBUN S v vH s (LR DO AR A IR A
H]) 3 YB. 30DX30 MY 5 5 s Bl W 5 | 4 R T B2
) ) s XD711 AL A A b RS B T A AR AT R
NEIDI

1.4 B A Wistar BEPEKR 45 B
Bloroh 3 .= Ax A OB B A GO 2% 4, B
15 H o, A R B IR Sl R R o R R
MEARE B2 K B % 10 ml/kg 45 T 3R T AL 47 4 2 Y
(CMC-Na)#E .1 K/ d; 3048 4K A% 10 ml/kg
70 %% CREOR %, 1. 2 g £ 25/kg) CMC-Na 1B
BV WOIEH L1 K/ dy AU B 2 T 0 5 ALK B E
(S s R 0 O 2 o I o W & N A o 7
(10. 0£0.5) %, CO, H 847 KWW, 7K 28 V0 TE 7K 51
W B R 7 ho B 6 dy A IR R] 5 0 A A
[F) — 5 Py WP 2 A (R 20~25°C , AR JE 50 96 ~
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Tab 1 Semi-quantity score of rat biological character
Score Vim state Skin and pelage Colour of ear and tail Dejecta
0 Very active and restless The conjunction between skin and fat is Ruddy and glossy Dry stool and shaped

compacted, soft and elastic; pelage is shiny

1 The reaction is slightly torpor,

autonomic activities are decreased

2 Tired and lazy.limbs are
scrunched, activities are sluggish

3 Aggressive and antagonistic
activities disappeared

the body.even caducous

The skin is slightly flaccid, tensile force is

decreased;pelage is dry,withered and dim

Skin is flaccid and has a little fat;pelage is

dry and withered,evennodosity and dim

Skin is flaccid and has no fat under the skin,

Rufous and glossy Soft and shaped

is deficient

White colour and Un-shaped
glossy is deficient

Pale or blue

Un-shaped,dark brown

pelage is dry and withered and sparse all over

and evil smelling

The assessed standard of model establish is 4 scores
1.6 XRAFHImASH LREGHRGE. FHRNRE

10 Yo /K £ & (3.5 ml/kg) I 1 565 bR I8 L 591 20 Jik 4
BRSBTS i A B AR 34T AR
Wk 73 s (PaCO,) | %8 73 & (PaO, ) A ML 48 1 A
(SO, 1 5E

1.7 o NEI M&ERLFAE S5 T4 5L
B0 &5 5 30 80 Ik 47 4 R A % A K BRIt v O R R 4y
BT 5, AP 0 ELISA 32015 NE.E.5-HT,
DA IFN-y 8 &, i v 0 2 CORT, T3, T4, 1L-
18.TNF-a /K°F,

1.8 KA TEMAEKGRREG AR N R
MR A S 3 2 RITECS 4 i 5 3 4, 75 ok AR 21 E K
5 min, 70 BN I T T R Ok 4 ZURR TR
HIF O E TSR E N MA 1 mol/L HCI 1
ml, 7850 51 H e N B R & b, S CE 100
min,BEJE M 1 mol/L NaOH 1 ml #H f &, 4°C,
2 576X g B0 20 min, B _E & R A7 T —20°C UK4 .
AL E B B CRH,ACTH K& T4k TSH 8
HOWPLYE L ELISA 052 F B TRH & &,

1.9 %542 NH SPSS 12. 0 B A #H47 A
BT 2SN AL P LA LSD VA AR 5, BT AT 5L
UL x5 MR KR, P<0. 05 N %57 H 41

2 # R

2.1 BAMRAAEMFEAE SRER,F AR KA
KB P 4 2y o B R BB =R A 7R A1 K B T S T

W A BT NS L Sk RS T L R b 2, 45 M B L DY
W45, B R RIS Bl B S N IR L R R RA B, 1 B R
FAHL L Btk B EOR 20 /0, 5 A B Al
(1.2540. 50) bb#, A58 R 41 K B A2 4 2% R AEVF 2
(5.20E1.58) B FH 1 (P<<0. 01) ; M A4 Lh 5%
T 2% 4K B R AR VF 4 (2. 78 £0. 99) W] 1 R AR
(P<20. 05) , $& 7% 10 /0 28 5% ik 40 AR UE ik A7 W] 12
S E A .

2.2 BUXAFHIRLASHER  HEEXIKA
P8, A B 7 20 K SR 3l ik i PaCO, (28. 06 8. 97
vs 26.0142. 70 mmHg) & SO, (97. 00% +1. 20%
vs 98. 00 % 40. 58 %) L H WAL AL, 1] PaO, {2 % B IC
(85.13+4.61 vs 94.57+5. 38 mmHg) ,P<<0. 05,1
mmHg=0. 133 kPa) ; 5188 41 Ll A, 38 40 2% 4 K I
ki PCO, & SO, /K-FJ6 2 5 [ (25. 30 £ 7. 34)
mmHg Al (97. 50 &= 1. 20) %], T PaO, & & #& &
(92.13+5.19 mmHg, P<C0. 05) , % B il /0> 4% 1] 1§
K R R R

2.3 BZARANEIMASERALFERZEFTHTARKEXR
fo R 2 AL, 5 A ot AL B A, B 4K R
NET W 2 3L AL 215 5 70 FAFAE LR AR LA . (D
B R A 25 3 T I 5-HT . DA 7K P B AR (P <<
0.01);(2) F -7 - EJR R 4. F i CRH
R R (P<<0.01) , A ACTH Kl CORT %
HIFE(P<<0.01);5(3) N EM-TEA-FRIE RS
e TRH ., #E4& TSH BL A& ML T3 KFFh i (P<<
0.05) , L3 T4 7KF A& (P<<0. 01) 5 () AZIE-H |
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BREETT R 40 il NE & E & & BAK(P<<0.01);
(5) H B P 5 R il 1L-18. IFN-y, TNF-o 7 &
ThE (P<<0. 01), 5B 21 bh g, 38 0 2% 41 K I
1 5-HT . DA /K 2% T i (P<<0. 05, P<C0. 01);
N CRH & & W2 Jh s (P<<0. 05) , 4K ACTH
5l CORT /K1) & BEAR (P <C0. 05); F o fix

TRH., & TSH K M3 T3 /K8 FHFEK(P<
0.01,P<C0.05), IfiLiF T4 KT+ & (P<<0. 05) ; Il i
NE J E & & 70 9 & o2 s i3 40 j K7 1L-18 Y5
IFN-y /KF 82 3 B AK (P<<0. 01), 1fi TNF-a &% &G
B2 AR K,

#2 BHXR NEIMEXERLFESHFENU

Tab 2 Change of common chemical signal molecules of NEI network in every group

(n=15,7+s)

Chemical signal molecule

Control group

Qi-asthenia model group

Tonxinluo group

Monoamine neurotransmitter

175.18421.52* * 207.194+15. 614
86.92+12.88" * 210. 17444, 6444
0.53+0.26*" 1.40£0. 978
1 455.57+420.25* * 714.10+251. 654
31.05+7.60% " 21.23+3.474
16.93+3.10" 11.12£1. 7644
2.1140. 38" 1.7140. 32448
0.7740.07" 0.6740.094
25.53+3.68%" 32.27+7.854

180. 66+63. 29" 143.784:38.73
87.05+27.94* 78.45+17.91
0.09+0.01*" 0.06+0. 0144
2.0740.36** 2.1040. 30

659.74+103.28* * 323. 3477, 9404

5-HT pi/(ng » ml 1) 236. 29429, 75

DA pg/(pg + ml™H) 212.42+54.08
Hypothalamus-pituitary-adrenal axis

CRH wg,X107° 1.9240.54

ACTH wg, X107° 1010.28+218.61

CORT pg/(ng + ml™1H) 15.92+2.88
Hypothalamus-pituitary-thyroid axis

TRH wp, X106 14.13+1.96

TSH xs/(mIU « mg™") 1.684+0.23

T3 pp/(ng » ml™1) 0.66+0.09

T4 pn/(ng * ml™ 1) 41.77+7.31
Sympathesis nerves-adrenal medulla system

E ps/(pg+ ml™) 288.80+35. 20

NE pp/(ng * ml™ 1) 142.14416. 84
Immunomodulation factor

IL-1 pp/(ng *« ml™1) 0.06=40.01

TNF-a pp/(ng » ml™") 1.53%+0.21

TFN-y pi/(pg » ml~1) 356. 6778, 48

* P<C0.05,* * P<C0. 01 ws control group; % P<C0. 05,44 P<C0. 01 wvs gi-asthenia model group

3 Wit

AR UE S BRI PR L R A I %, 3 A SR )
AR UE B AR S A b DUJE 55 3% (o i 38 A7 FE i K
B RS R 55D S Y E R (RN ) IR RS
FERIEM A, AEUEMR I B B o i ek
T PR AR 38 B W8 7R 104 R E R Y (1 i
SENCZ AR R IE IS B RS ONR (B R
R MR BB B VA R s AT O S R DL A Y

B VR A TR K U AL, OF 2 5 SRR BLE TR
B 2 R AL S RV 0 W 58 R DL T A S 6 3
YOI — A HNRAL 2022, 45 R CR R 20 K B B
W e e, Sk BT T R 2, 4 S Sh DU
WA, B RS B SR N IR BESE R B, RAE P 2

TE v R0 A ] DL AR B I R AR R L TS LS
B Z IHRBAEAR R I, PaO, A2 43 M7 1M 0K &
FEIARIRZ — A F W7 75 A 7 AIG 4 I A g o —
PR, AR PR AR ith 2k, M A 4 >80 kPa I, IfiL
R N N ST RN O R N T SR s it
KBk PaCO, & SO, J& W 2 A 4k, 1 # 32 W 1k
IR il 2 K ey e AE AR, 5 b SRR E — B, T
PaO, i 2 BRAK, R B B K BUAL T E0IRES . B E
SR GRA PR OB K B R B Ly, th gy
527 3 40 2% JIS AT 3 R AR B K B 1 AR ) 2 AR
PPA3 o B0 AR I A% 1) [ I 3w B T o KR ) 8
Jik I 46 43 s UE S5 A A% S0 R AEOIR B B KR
IS ik 50 e T

1977 4 Besedovsky &1 H <4 - 4 43 WA~
P2 W 267 2, B A AR 4y T AR A It L AT IR
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WCRBIRE 20 | e = R R e AE P 1 AR R
i 3 20 v R - w LI [ e Sk — &R A1 A AL
e R e R IR U ZSS T I 2D ) NN D NS R R 6 D
T R 52 A5 B2 A AT SR 1) & A B L I R S TR
ZYEZ ) 1V 38 5 K R LI NET B 2% %) A4k T fig
G, RS BL R NET 845 M 2% 25 K 2E
EREI SR 2 AHIE S 0 AR R TR K R 4 S [
WA 5 o 1 R A B R Bl AR . (1) 5-HT . DA
6 Pl S 22 380 SRS TR D 5 (2) TR T - AR R
IR CHPA) %l F o i 4 823 W CRH I 38 i 3 4]
fik & 4t iz 1% ) i 1 4, w2 R fE CRH 4R T T B
M ACTH AEH T8 E R IR GC 21458 .2
55X ML AR R SO A S R R IE K B
ACTH M ity CORT % & T &, #78 HPA 4l 2%
By N i CRH 2 5 B AR 0 AT A8 2 & 48 1) f R
BT, (3)F B -2 - R IR (HPT) #ll . F Fr
A R T TRH . A 3F 3 44 2 HOIR I 40 i 3 ¥ TSH.,
TSH {2 3t F IR R4 i 73 6 T3, T4, 4 & ifin = (1) F R
JIR 25 IR T SO TR B A AR R . AT R
AMEUE R BUR W TRH., #E & TSH B ifiniE T3
KV FEwr A7 HPT il yeadk i i3l T4 /K1 BE AR
2 L8 FLAE w8 7K R A FF R IR 38 i R ) T3
AT N, (4) AT B R R G AT R AT
2 S T % A IR T E R NE i it v i 2R
B G2 A BT TR AT B 4 2 Ay 1 AE
LI R 3 2P & 1 = gl W I3 08 D | [ N
MAEPHNE FERBZKETE44.E F2E kA
B EIREE R, ABESUTR AORUE KRS NE 5 E &
I BRAR L PR A K- b IR S R G2 B,
GYHEWFFTUESE AT NET W 2% M1 B AE H & =214
Ji A IL-1, TNF-o F1 TEN-y 240 g 5 7021 A B
FUH Bk G W R RSO N, Bk g BRI K
BRUZE B IR B R NET i 45 W 2% 4b 1™ 5 2 6L 2k
AR 3K AT RE A Bl 480 /0 R AIE % 77 AR 16 T B A 2
Sl — ., 230 g% i % W]l G 5-HT . DA
6 Pl A 22 38 T ) RE I AR HPA Bl 5 HPT il
(A5 kD> TL-18 TFEN-y 5 40 Jid % 325 PR 1 (%) R ik

HNE R H IR L 5 NET 4 %
0 SRS 0 5 02 5820 T A SR R
UL T G A 1 B8 3 E 1 D060 B L0 2
LI L 7 0 O T
1 A 2 0 K T B 0 0 R T R T 6
O BUBIAT £ 5 KRS T SR
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