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[ Abstract] Impaired immunity makes the body more susceptible to internal and external pathogenic factors, making
people more susceptible and at higher risk for various diseases. To better conduct basic research for this special group,
based on relevant studies performed in China and elsewhere in the past 10 years, this paper analyzes and summarizes the
experimental animals, methods and evaluation indexes involved in acquired secondary immunodeficiency models, and
proposes that immunocompromised models can be integrated into future research on the modernization of traditional Chinese
medicine.
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RE TR, MR 2 5 A T WA BOIR 2, 78 5 &2 3 3L
TN T AOAR 28, R, 22 57 BE B R S AR T 4 5 O
A EAE AR A Sl AR X T JE AR S 4 By A
HA T EEE X, ALR T A G R
TUR SR B ) RATT v P R A S A v R IR
ARAEIL v (R T, S 4 i 16 45 1 Y SR A T s )
BT BB S HLT] 2 S fe it 2%

1 SREERTIHMERSE

T PEAR T A5 78 By 4 4 R AR AR 7 SO R AT 43
JERMEGPEAC T G Rk R PEREMRT , B & M
FRAB AP Bl B 5 T B8, s 2 D) 32 O o M R
JREE ) E RN RAERTEL,

1.1 EXRERERTIHIER

JERIBAGHE Sy B 45 % W T LA P AL AL, BALB/
c-nu ., C3H-nu , C57BL/6-nu . NIH-nu & & # R UL &
La-sat fin 555, J& 6 Kk J¢ — B sl P G 22 4 B 1Y
IR ; CBA/N Beige (SCID & B-NSG /it 2% &
5 I 0 M AE A B 1 /0N BB Y B K B SHR
i ARG A C8at-r BRI | C4 BAFUIE | C5 BLibt
iE S CO B ABUAE A AMAEIL IR ) G pE T i B 15 ) P A
AU A Bl ) A 1R 25 SO, s
A BT 2R3 R AR | s 2E e LR, e
JEE I AE A IF ] 35K 5 (H Bk T2 R T 58 R e B2 AR
T, A A/ N R A A I R TE 8.5 N A A A,
AR TR IR L0, B0 ) 22, Hig K2 B 5t
AFITF ) Z TR
1.2 EXR&XMEREERTIHHEE

BRIy 22 F/NVER KB R 550 L LA R
Sy, BErE RYEE A KR 50 ik d ST
GoREAKT SRR | B AR 1 1 i B 1Y) G 2 18 40 A
B A, (EL7E ] FRAS PR A2 T 1k I, b e R S 2 BB
L7/ RS N B (S G e NS @ O B i e E
BRI
2 BER#XZEEBR TR E
SRR
2.1 SEEBRIEE

HLRIOE 2 R R, 45 7 10 min 19 2R AL
(R IREE 1.0 mA 2L 33 Yk IFE] [l fE A 15 s,
FRREFEE 3 s) , AT 03 14 d AR, IR T
il H A 7 B, 1eG PUARKFREAR Bk
FE R R = HAS G 34, IR L, 300 W52 R
588 FEL SRR T A ST R I T B A A

2.2 iEghE

W2 R H 3-6 Gy it 1Y 544 B 1 5 BUR
ANERECK R 24 h R SEHL, I FH e 2 2 Co—y HTER
X HH4k, o5 %D LA Ik R 140 em x 40 cm
IR ST ILEF | 5 Gy FHE A X BRI T — Rk 4 B R
SRR 100 em, FRETR T BUR AR N A £
FIAIAREE TR G S, A IR 2540, T i
20 ARSI AR R AR 4 O L A T s b
ST BRI R TR — RS, K IR R
FEA MBI 7 B, B AT A 20 AR 4 S 3 il
AR AT ST TP B, BRFEET FHY Co—y it
SR A ST I TIE /N RS TR A 928 2 4 A B AIK 1 [ B
SRS B 1N AT N W 40 R R 2 [N N K7
B Z2 13 FH T v = 25 40 SV P A 5 S O fi o
Xof 8 SR A 493 1% i B O 4 RN G R R T A RO .
TR 2 R A R, L o S s AR Y B
Wy i VI 2 4 4 Al T R K R S 56
W% .

2.3 NEGE

N7 T 5 AR G R T o I Y e T BE SZ B,
P RS B 005 A G R (I SRR I g A )
X Wistar KBRS 5 min 75 12 h 256
Z8K 12 h AN]SR LR, #1756 d SEER E R
PP 7 SR ST AT ML R AR AR | e IR B B T
JAE N, AR 7 TIL-18 & 5 580, IFN-y  1L-2%%
WE/> AN S T REAZ 40, R Ig AR 45 K
17.00-9.00 ## C57BL/6 /NEL.(6 ~ 8 JEIS , Mtk ) &
FHICAE TR R RILE 2, 1G5 d, @ g M
PN L RIS e T BE
2.4 FARYIRE

FARYIGR v 2 48 38 3 DI B o 2% B Ok S8 e
PEACT , AR DI PR T g 2 57, vk T L i 6 )
BRI R B, R4 2, W A2 1 I 5% 0E v ik I B
1.5 ~ 2.0 em K/NEIYI O, G540 0045 FIIG A 410
JEEEGYIN . ARJG R 4G s , CD4" CD8” |
CD4"/CDS* ¥ F [ B b T 35 H I RS
HeRERT I 38 S FER)

2.5 REMFEIFLE
2.5.1 IWEBEIE ( cyclophosphamide , CTX)

CTX I f 0 3 2 8 FH I S 2 KT sl P A A 15
S, ICR /MR BALB/c /MR R WIZNER L A/T /)N
B K BRI R B 5 FH A il D R A A sh 4, AR iR
HRREILI Y, CTX 45 25 57 H A ) 2 A
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RUCHE ST S I R TG R R, SCHRRGE A 4
— AL RIES AR, AH LR Z R, /N BRAS 7Y
£ °H 80 mg/kg #ELE 3 d Ml 40 mg/kg ELE 10 d JEIE
EHTRZ . A E X PR IR CTX X SD K
B T R AK R | 3 o 25 15 A 0% 25 R 1 48 L 5

SRR PRI AL (R 3 d, 56 1 K150 mg/kg, 55
4 K 100 mg/kg) ERLAEMIAE SRR Sag)
SR 4 A H Gl 18 P8 22 K E R e, CTX Fl &8
28.75 mg/ (kg-d) , HELETESS 10 d, fi i AL G 2]
R,

CTX #BL5, S R E S HOIROL R B 3206
Bl G FMFE TR AT 0125 S W sh Y i) e B T RE R L
HE— 25 A K B, FL R R e R AN | 1 20 ek 2
1L-2 IL-4 S0 R 735 2 T B 1gG  TgM I iE P ik
KPS R DG bk EXL 200 b 3 5 BB T T B | O A0 L A
W53 BE U 55 . CD4* Il CD8* K H: LU AR 1 T [ 40 |
B JE 115 S 2 VT AG S e KO 1 vk 2 — |, R Ik v
St B KO B B SE SR R R FH I 7 =X, 20 AR i
R T NIk e S B K B i

UL EEAESN  CTX Tz b T 25 5 5 sy e
FEVH T VE FHIE 5 00 iy A R Ay o | o5 | 1) S 2 0
) T S R R I R I AR
2.5.2 AL IHA Chydrocortisone , HY )

HY "3 55588 i, SD KRR uk /N BRUH 7 A itk
KO BB R sh ) G H R 25 me/ (kg-d) Y
R, 27 d f2 FIEST HY SREfE, HY B —
IAHEEL, SR oK CBER AR ER K (1:5) B
B, B AR PYIE S AR S /N B NK A
REEAIK: | 5 I 200 6L 5 W ) 0k 559, 3 AR S 3 KO- BR AR
L3 TL-6 \ TNF-a , IFN-y /N SIgA | IgG M2 #MA €3
() 5 AT TR HY A&,

B A2 I8 0. 0375 me/mL VR HY 7K
I RAORAE N UK, 352 14 d, 57 FEIE/NR
BORL, BESTIACH HY iR 202 50 8 A ¢
R UE > W SR A HY F T R TR 2
PIRSERUR | A5 2 FL A G AR T AT Ny i D8 45 24
7R o I AEE A 1 AR [

2.5.3 IfEE A(ciclosporin A, CsA)

CsA BEA RCIMH 40 BIE T 36k B 40 e 3% e, 4 )
CD4" T 4348 , 7T FHa 8 T 40 i T RE e 5 s
RFRLR, RS TRA 0.2 mg/ ¢ | ) CsA %
W, FESE S d RIS, @ g KT /N B 5
A SCHRHGE T %28 7 d FEST 30 mg/ (kg-d) il CsA

MRTAT TR T3 B R B CD4t T 4
JEL, B AR ER A T G0 28 tfe o T8 0y A A R 1)
57, HAFGE R 3] & 25 me/ (kg-d) Ry AR e A 51
BT AR — BRI RAE A sh ),
e TS L T S X = s 25k AR Y RE R v i e
FEAR T shipsisg >
2.5.4  HAth g

[ b2 & G IR AT A A (100 mg/kg) XFA/]
ANRIESE 3 d B2 TSR TR LR b FE K A ik
H BALB/c /NRAY 3L BRI # 7 T S ik
PR, A HAs KA B il i iESE 7 d TR
KT (3. 0 mg/kg) HENTGRPEML FALALSY | 55
WFFE BN TSR 5 0 4, 2R FH 11 IR G 2 41 il 5]
TRAY(20 mg/keg BB RS ,0. 5 mg/ kg fib 7d 5 & Al
8 mg/kg WK JEANIE) BT LAl T SR
W ) SZ AR AR A AL, o2 B —
FERFTIERE | U B s S 22 B, 3K 6 02 LAt 452 784 5y )
AN ELA8 (R A, B3t ol DA A S T 5 i JEoms 2 114 £
KA,
2.6 HfttzgmrAx
2.6.1 JRnERS

JUR MRSy TT FH A A R L S I K R A
THRATH 0. 5% B9 R HH BL 47 4 Z AN i Bh & Tl B
1. 5% IR IR B, SD K B2 4k 56 d i
JIRNZEN4 B (150 mg/kg) Jo , NK 20 36 1 B AR L B
TEAFH AMA C3 A TR, Bk T 40 it 32 252
M3 2 R i A 4 Ao R Iy B ) A A T R
FRUB Y | FH T B RS  b R R A A T R A5 403 X
58, GPEMR T 5 R B R IR AR DI, PR ok v i o
SEARPENG T SR BRI A 53 v 2 B R IE, {H R 22 nd
SR R UE RS A TR A K
2.6.2 Il

PS5 FH T v I MR I | IS AR i 1
B (H H 2 s pASE 7R Bl ) o T W M ) BE 37 B, 2R 1
A BN L, ML G 2 Dy e B, R I mT ol A
SR R AARY ] g %/ BRE AT 4 S 17 d TS
TR AR (107 g/kg) SRARB . HFoE R
AR s TSR LY (4 mg/kg ) AT 7 K BRUAIAR
B R RS R UK SE I W S AR AT AR
M TR 15 B A I WA, S M e e
FEROR I, PR T IL-1B 1 TNF-a 7K T 0,
RIS i SOME K I AT 0 — 25 PR e g R T
PR
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2.6.3 D--ZLBE( D-galactose , D-gal )

D-gal 15 S SO T A g g g
BB AL 5 e T g i Ak B BAR DG,
WA DENRI D-gal BUREA ] H2 44 1 G 1K T A
B, IR TR PR DR 125 mg/kg B &
FUHHEST, 2% 45 d 5 RBUR T 350 mg/kg HY
RIS RS, 182 42 A WFSTIES T T
B K2 TLE P 2 2 P RIS 2 () ) v i )
W, OB TE 6 ~ 8 il A,

3 EETIHYWRESFEIERKRE
HIX &
I A A ST S K e K e B 2

PEFIRLH A R TR, R 25 BAC AL e 1 T 22
Py, BRI AR Y Y ST T8 R R TSR A Y |

o PRI g TR 5 5 7 A4 0 A ¢ 14 Sl ) A
TUPEAN SR G, ©ABEFEUESE , FFARIIE | BRI |
JPAR IR SIE 0 BH R GIE Ao 55 BRAR 2 2 i S 2 I T
AR FR AR A0 k] T B G
P G AT A A v S I A A Y AH DG BB , 32 2
5 ¢ B HEE PRI REIE I IESE (R 1,2) .

4 Tie

FUATE P9 S0 Sr S e IR T sh e R T ik A
RZ Aok mi . AHTCIE R AT S 7 75 AL, 40
ARMECRUE 552 56 v A ] 1eF 400 ol 15250 50 0y 1) T A 9 2
SRR, DUREPRAIE L% & 1E 977 1% (25 R At
(] 5, R SE IR B ) B0 3 e e b %
FIREHYIA /N R BB 22 KRR T 50 45
{ELSZ B0 P Fe i UL AR 2 /N B k570N B ] £

.3 WS 13 1N NSRS R TTRR LB RP QS

Table 1 Correlation between immunocompromised models and traditional Chinese medicine syndrome models

TN R -
LRk G T BB R S (IR R
Modeling . i . . Traditional Chinese medicine
Modeling parameters of immunocompromised models
methods syndrome models
R 3 ~ 6 Gy ISP E UM, 42 S AT 24 b, IREZEF9 100 em, 1 3
Radiation 3-6 Gy whole body radiation for 24 h, 100 ¢m source skin distance. Blood deficiency syndrome
HATFISR (5 min) FIKIEFK(4°C .5 min) BER (12 h) FOK (12 h) f50R ROETE
#57K(30°C 12 h) JBAIFBE(30 ~ 32°C 12 h) JBHEH(12 h) FANIG(12 h) 1
FECRURZRM, 12 h) JRREFRSE (24 h) JEHR(24 h) TRFR (24 h) SF00, BR4G T 1
~ 2K, IESE56 4107, .
I 8 Binding and tail clamping (5 min) , cold water swimming (4°C , 5 min) , fasting (12 h) , E‘{ﬁmiﬁlﬂi and sol.
Stress water deprivation (12 h), tilting the squirrel cage and baning water (30°C, 12 h), hot ;:er s dgn‘? 10111 and spleen
and humid environment (30-32°C, 12 h), wet litter (12 h), high frequency flash (12 aehciency syndrome
h), noise (rat screaming, 12 h), dark environment (24 h), illumination (24 h) and
polyculture (24 h), etc. Giving the above stimulation 1-2 times a day for 56 consecutive
days'®7.
/INERL:80 mg/kg,#%ESE 3 d, B 40 mg/kg, L 10 d,i.p; KEL A 1 K 150 mg/kg, 55 4 K . .
. [12] o . [13] H%T:%IE\EMEWIE
CTX 100 mg/kg,i.p s 5 4:28. 75 mg/ (kg-d) L2 10 d,ipt) | Sl leficiency svnd
Mice: 80 mg/kg for 3 days or 40 mg/kg for 10 days, i.p; Rat: 150 mg/kg on the first day bi):reindi-;i::z:ty syndrome,
and 100 mg/kg on the fourth day, i.p'>; Rabbit; 28.75 mg/(kg-d) for 10 days, i.p/"*]. eeney
R R U T I
KR40 me/ (kg-d) %% 14 d,i.m() ;M40 me/(kged) im FEE 1%, 36 5 ff;mﬁm{\ﬂ%‘d@ﬁﬁﬁﬁ
YT 1 AR 0. 0375 mg/mlL HERE 1Y HY KWL, 48 14 412 elaleney. - syndiome, | yang
HY 191 . . deficiency syndrome, spleen-kidney
Rat: 40 mg/(kg-d) for 14 days, i.m''®); Mice: 40 mg/(kg-d) 5 times every other day, defici d Kid
0] Y lution (0. 0375 L) for 14 days!®) eficiency syndrome, idney
im"* or p.o aqueous solution (0. mg/mL) for ays'** . deficiency syndrome
JRIEEE T B« BRSNS BB (150 mg/kg) , 4L 56 d,igl¥ 5 HEIE
Adenine Rat: adenine suspension (150 mg/kg) for 56 days, i.g/*). Kidney deficiency syndrome
AL F- N0, 1 mg/ke, FESE 14 dichs K4 me/kg, 7E2E 2 dipt ), I K UE
Reserpine Mice: 0. 1 mg/kg for 14 days, i.h; Rat: 4 mg/kg for 2 days, i.p/%!. Spleen deficiency syndrome
) e I
DEFUBE /ML 125 mg/kg, 145 45 d, 0% B350 me/ke, H4E 42 d,ih M) HIAEAE | i _
) . - [40] 4] Yang deficiency syndrome, kidney
D-gal Mice: 125 mg/kg for 45 days, i.h'*™; Rat: 350 mg/kg for 42 days, i.h**".

deficiency syndrome

TEciop: MRS s fom UL EESS i h: B RS s po: DR i HER

Note. i.p, intraperitoneal. i.m, intramuscular. i.h, subcutaneous. p.o, oral. i.g, gavage.
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Table 2 Application of immunocompromised models in traditional Chinese medicine syndrome models

W%
Modeling methods

o PRI 24 PR K T R bR

Traditional Chinese medicine syndrome and main evaluation indexes

LEEReS

Radiation

3 vk

Stress

Ji g
Adenine

i
Reserpine

DL
D-gal

HY

CTX

LR E - M AN AR FE 55, B B4R M 1L-6 . 1L-18 mRNA [Z2ik 507,

Blood deficiency syndrome: thymus index; spleen index; expression of IL-6 and IL-18 mRNA in bone marrow cells”.

PRSI M IE - IR AR R 25 (ATP 5 B, JR AR 1A 5 (TL-2 TL-4  TL-10  IFN-y | IL-1 ) k5 8, MU L I 5 cCL22 A
CXCL10 /P
Liver stagnation and spleen deficiency syndrome: spleen mitochondrial structure and ATP content; expression of spleen

cytokines (IL-2, IL-4, IL-10, IFN-y and IL-1B) ; spleen chemokine CCL22 and CXCLI10 levels'®'.

P ML A 7 R R B RO (ACTH) (S (T) =AU BRI 0RR (T3) PR (T4) &, i35 PR3 (UREA) |
JULEF (CREA) 7KF-, NK 2003 P , 7k UL 40 44 jj“‘ *,

Kidney deficiency syndrome: serum ACTH, T, T; and T, content; UREA and CREA levels in serum; NK cell activity;
lymphocyte proliferation capacity 33

WL R V. 1 5 G S A DA AT | HERE I 0 1 375 46 1 0

Spleen deficiency syndrome: serum amylase and D-xylose levels; defecalion situation; serum protein content! ).

BEHELIE - i 7588 S AL A AL (SOD) W& 1, T =R (TG) RS (TC) ik, I 402 HSP70 mRNA AHXT ki

Yang deficiency syndrome: SOD activity; TG and TC content; expression of HSP70 mRNA in spleen cells™*! .

B HEIE 24 h BB SURT 5 h S B pR A 2

Kidney deficiency syndrome: total urine oulput after 24 hours and total load after 5 hours'#*!.

HEUE AT M BRI RS 550, I35 B¢ BTN ( CORT) 7K1, ' - M % [ B 32 4 18U ( Star, Cypllal  Cyp2lal ,CPY11bl
CYP11h2) i SER Feik k-2

Deficiency syndrome: body weight; thymus index; spleen index; CORT level; gene expression levels of adrenal steroid
hormone synthase ( Star, Cypllal, Cyp2lal, CPY11bl and CYP11h2) (22!,

JEUEF HEAE: ACTH, CORT & &, ¥ F IR Star,Cypllal  Cyp2lal .CPY11bl CYP11b2 mRNA #ik/KF, ¥ Fi# LDLR,
SBRI,StAR 2 [1 &5 /J_l'.m] o

Spleen-kidney deficiency syndrome: ACTH and CORT content; adrenal Star, Cypllal, Cyp2lal, CPY11bl and CYP11b2
mRNA expression levels; adrenal LDLR, SBRI and StAR protein expression[zﬂ .

W JIE - HP A %l ¢ R ( Cor. ) ACTH &4, HPT %l TSH T, T, &%, HPG fli {2 611 25 (FSH) M —Wi(E,) .T

SR,

Kidney deficiency syndrome: Cor. and ACTH content in HPA axis; TSH, T; and T, content in HPT axis; FSH, E, and Td

content in HPG axis! /.

BRI« ML 1732 B R 2 17-OHCS) TG\ TC FLERMB UM (LDH) {2 FFURIR R (TSH) (T3, T4 A&t 1477
Yang deficiency syndrome: 17-OHCS, TG, TC, LDH, TSH, T3 and T4 content'*’)

AR REAIE - R AT AR A 0, TR P2 17 (34 DX/ AR5 B ELAAT) , cAMP L cGMP ¥ B2, A0 IR T 1L-2 IFN-y 7K P RO
S ST AN
Spleen deficiency syndrome: thymus index; spleen index; temperature trend ( retention ratio of cold zone and hot zone) ;

¢AMP and ¢GMP levels; IL-2 and IFN-y levels and their gene expression’'7).

LR TIE < W0 A K, A1) o i 0 LT A 2T AR /AR RS e AR A, R R AN ) 4 2 R IR
EL L
Blood deficiency; thymus index; spleen index; leukocyte, erythrocyte, hematocrit, and platelet count in peripheral blood;

number of nucleated cells and reticulocytes in bone marrow; femoral pathology''®’ .

PEPERIZ B R B B HA G, s dRnl  PUARAERRARAS , R 25 AR 7 S IR R X 2Rk
LA B S W R AR AR (R SRRk A T R R R AL “%Fﬁﬁﬂ:”i,mmﬁﬁ
EHEEhAE) WSS (MR ) SRR SRR R R BRI A TR R b 2 ) IR STl 9K B
K &R 75 B 5 T G He B LR TR a9 B v BE TR A Y 5 L B HIE 45 A A Y E@Eﬁﬁo
SRR A, X LEHR AR S SR T BB b FRATA Al AE LR A7 T R B 45 4 . — i

I fEEFISE I, M PRI B TR T 1, FEES A AR T A A T
HE 2 HAT B IR BRIERAR T, L2 E&E ZREVTH B A B R B v R IR AR 8 b S HOWL g

WOy AR 2GSRI REE A G SRS D — T R DB Y R T AT
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TR B AT B, DL C A A R
PG AT T A5 T 1 R AU R 2 b IR IR A A5 R 1Y
PEORR Il T 285 15 A58 TR T 5 0 7 v = B
WHE FRYREAJF, BEAF S AL SR IT M ik & | 3L aE
B55 BURS e 27 Ik e W BRI T 1, R AR h R
G RIEARRAR” IR SAF N A AT S A
WUIf i B A FOATLBE B 25 1) = BAL A, K REAR K M 4

P E RO R, g, T EA

TR T SRR A APPSR SR &2 5 Uk fee

BT BT 5845 20K 2 4 i e S S W R B A v R 24

GURTT AT ST Y — A7 [w]
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