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Abstract: In long-term space flight, common spaceflight-special environments such as weightlessness, circadian rhythm disturbances,
confined spaces and radiation affect the physical and mental health of astronauts and the completion of space missions. Modern

medicine has been so far unable to find the effective solutions to protect space special environmental stress damage. Traditional Chinese
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medicine (TCM) has received increasing attention for its emphasis on concept of the unity of heaven and man, and the introduction of

Chinese herbal medicine with the advantages of comprehensive and holistic regulation in the form of single flavour, monomers and

compound prescriptions, to protect the body from dysfunction in the space special environment. Research progress on TCM in

protecting space special environmental stress damage were reviewed over the past 30 years, in order to provide reference for health

protection of astronauts and use of TCM for modern sub-health maintenance.
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Table 1 Protective effects of other TCM monomer and effective parts on bone loss in space special environment

Hh 24 HL A/

TR YRR HEWRRL 1EF B SCHR
BB
WRFZE WK T MM Wistar  BALPY, TRACP-5b|, WS AR, FBATEE 6
NG OPG/RANKL1? OPG/RANKL 15 5@ B (R it T Ak
ARRE 5K HMEPE C57BL/6 Runx2t, Osterixt, HIF-  iBidfa5E HIF-1a & A K& i HIF-1a FREEE 8
/INER lat, VEGF? HIF-1o 38 B 32 1775 5 O 40 i VEGF 143
EEEH EFE MM SD KB ALPT, RANKL|, Cat, BT OPG/RANKL ALK ALP, MifE#E®E 10
OPG?1 TERL, $E TR
HRE  BIR HEME wistar  ERK1/21, ALPt, OPG?, JBid¥E ERKI1/2 {5 5iBEEIM5%E MC3T3-E1 00 1 80 11
N MC3T3-E11 J2 S5 A4 ALP 3K, 1% MC3T3-E1 4]
ML 5 oAk
AARZ¥E EAR M SD KB TRAF6), OPGT, Runx2?, @il TRAF6 FEFE L, Lif Runx2. IBJKRE 13
RANKL|, ALP?t MZRIE, FFH4 N OPG/RANKL {4
WL PE WS ik SD KRl SODtT, MDA|, PPARy|, BidiRE LN KIE. k] PPARy (5 SFIIKE 17
IGF-1, GSH-Pxt Wnt/B-E 3 8 H A IGF-1 {55

“07 FoR LIt 17 R FHE, FRF: BALP-BUIERHERN  TRACP-Sb-Hiili A BRI PERFIRAY-Sb  Runx2-Runt AHSCH AT 2 HIF-1o-1%
AFEFHET-lo VEGF-MLE WK AEKET  ERKI2-AMSMATEAMEF 172 TRAF6-IIEIRSEH TAHSZEE T 6 PPARy-id &AL E 4
WP 2y IGF-1-BRE R AERKET-1  GSH-Px-B It H ko S L it

“1” means rising, “|” means falling, same as below tables; BALP-bone alkaline phosphatase TRACP-5b-tartrate resistant acid phosphatase-5b Runx2-
Runt related transcription factor 2 HIF-la-hypoxia inducible factor-la  VEGF-vascular endothelial growth factor ERKI1/2-extracellular regulated
protein kinases 1/2  TRAF6-tumor necrosis factor receptor-associated factor 6 PPARy-peroxisome proliferators-activated receptor y IGF-1-insulin-like

growth factor-1 GSH-Px-glutathione peroxidase

*2 HitbhAEHMMEMET B REXNBIFIER

Table 2 Protective effects of other TCM compounds on bone loss in space special environment

HEE T FEZY) BIL/ITES ER/ I 1EF ML SCHR
G-B-REBY) HH. . AS. 2t itk RA] ALPY, SOD?Y. CATY. Eidigmimigd ALP fiEtskiks 3
B RREHMANE DR GSH-Px1, MDA| eV G AL AV AN R = SN
fE R BEEAD LRI AE L]
e E T W, EE. #VEE. #iE SD OPGY, RANKL|, IL- Eifl OPG #ik/KF, FiH RANKL 8
AR KRR 6]+ TNF-0. IL-4 RIEIKF, FE0] g % 1L-6.

TNF-a.. 1L-4 /K, a8 40 i
MR AL, S R
WNERAIE EEE. BMR. P HEMESD  ALPt, OPGT, BMP-21, _EEER KBRAEN BMP-2 F1 BMP-7 10

i) WL AMERE. HE. % KR BMP-71 mRNA [{Ei%
Hu g
TINANE TS M. PRZRIEE. RS, BEME Wistar BMP-21, ALPY, BMDY it R A E 4R 4k, RINFET 10
EENE AR PN Ui BMP-2 15 Sl B et B IR K
BMP-# A RKEEA
BMP-bone morphogenetic protein
23 RIPAAZEYE RIVE A RER TR 2R BTSN & R

KT NEOA R T2 RERUR AW AEZE DR NEIRES TSGR B IR K. 2T il
%, BUENLABTEAWSAEoREREAR, HaRFIERE —  Sesb@EmAH D TRIEKT, R EK.
I HAANREE o HUTTRSIUTR RIBOAE SEIamt 7t AR MR A LA Z= 4 A s (B 3D,
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Fig. 3 Protective effects of TCM on muscle atrophy in space special environment
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Bel-2) HIRIE, FEARIAT-N T Bel-2 Ak X & H
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HZE%k.

(2) HH: ZGHTEIEA, AERFKFEHZY.
Z% 521290 3k 7 N B 2R B AR AR U 0 L H A L
TEALEH . WIRES K WA 4R, 458
R VARG & oK BRUULAF 4R AR, #HI L
H fa LR LER & (4 E4% (myosin heavy chain, MHC)
FIEACTF T, g FUAR S5 M IR AT 1 A2 4k
OB R R & . BEIMBCIRES. 4
HFEHGR 0.8 g/kg REA R fRE M 14 d 1ERRIIILA
Wik 7 )R BEANIN R 45, FEAGEE H )L Ca?,
ATP 3% P i 7 v o] g2 o 2k =1 5 R IWLZE 40 1

HEPLH 2 —Bo,
232 HRZGHR

(1) 5K A RARKRERAE,
Thak, HIRAS IR LR A A = R =2
LRI EE RS, WL BT A FERAS f ey
W LA R IF B IRVE ] . 2050 R ¥ ] B2 k) P-
Smad3 5 FOXO WIAHEAEH, Xt & M T g
WIER MHC-Ila K19/ AR MHC-1ID H3
R, SeE R ERIE SR E AUURER E R
KT AR AR T AR R BN, B0 RARIE L 5 KA
T IR 28 4 M R T 16 A7 1 R AR FEOR S E B UL
ZARMIAE B,

(2) JIEWe: NI —Fh S8 ARSIk 24,
AR IE A o HE R aE )15 0w LA JUL P 4 e v
MuRF-1 FIULZEA R 1 FKF, ANEAREG RS
B fift 2 (8] ()P 47, PR R E B B AUk & A
ATP BEiEtE, MMHBTILAIZ 4605, A 150 R
Fong WA BUR B S8 MHC-IT BRI T+
B, AR W OK RV 4R A i AR B 4/
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TR, Rl 2 AR5 HH K+ 1 (nuclear
receptor corepressor 1, NCoR1) /S5 NLAIAEK
FAAAREAH M5 Sl s, & SR 1 A AR it
Ihisg, iR M/ NCoR1 FRIE, fE3ELA
MRS, HUMGRANHZER 2 (578452,
T IR B ALY,

(2) WET%: WEFHETRR COPFER
MFRTTY, NS AR RKEL B 4 R4,
SRR S ES 7. ARV Fizfe
RULR SRALA0L o BIRAS T I R R LG B s UILEES,
SRR, m IREEA R H AR E 5
BN T 33.11%- 37.57%, WL T BUYLEF 2 LA i
T 34.04%. 54.90%, [F]I 38 5 2 A LET4E SR i
MHC-I B! [7] MHC-I1 B A00S) ., thAUE 7]
LR T st e 1 KRR B H UL LA 2 D B
AU ZR AL KB I R BV KRS, HpLE S
WAL Akt S AKUGSK3p 15 5@, ATHILEAS
R VLR, 5 AL PRI R P L T T O
24 BETREINEE

B TR AT R IE—Fh e AN R T-HiER B K
BB AT, MET) R B
KL PRBHFRTE LR B HE F12E R &K 52
SENRGRIZE RN, B AT X 77 T i 7t
EZ L FATMEN . M B sL i wt LR i 24
FEAMER TRt BEOE BRI B kEL4H.
T MR AT AR5 (natural killer, NK) 4if,
RATAR G S K-, ang e+ IL-2. TGF-B. y T
& (interferon-y, IFN-y). TNF-o. IL-10 ff]4;i#,
I rlE Toll FE3ZAE 2. 4 NS5 S Sl Kk
VG R TR
2.4.1 HBRAZ

(1) 25K PWHEL R AT B T3
LG RAT O WK IS DU RRIE ST . S sR LA
7. X SRS/ R ig 250K 3 A JE I 7 E
SN R AN E L DNA 505, $Rm .
JRFEHL. L SOD. GSH-Px. IL-2 & &, f&fik MDA,
IL-6 &, MR T RERel, ARAM IR R AL
SR IKAR BRI S35 e 0 31 st b 200 i ) 5 12
(AR A 223 2

(2) S ) FNTE A R 2 o T s A A
] AR AN R AW, TEARPOM I L TR S
71 PURHSE TN . s LT R
Ttk E 4 KR BEA. AEAKL ALP, %

NIRRT REET . ) T K S id i v 15 e e 4
PR S T8 6 T 200 JE R SRS ) TNF-o0 BRIV BE , 4076
5 51 AU S i3 o
242 FPEERARRA R
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Table 3 Protective effects of other TCM monomer and effective parts on immune system in space special environment
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Nrf2-nuclear factor erythroid 2-related factor 2 HES1-hairy and enhancer of split 1 PCNA-proliferating cell nuclear antigen LPO-lipid peroxide
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