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[Abstract]  Objective: To evaluate the pros and cons of three mouse models of spleen deficiency
syndrome. Methods: A total of 72 BALB/c mice were randomly and evenly divided into four groups. Group A
received intragastric administration of normal saline; Group B received intragastric administration of raw rhubarb
decoction; Group C received subcutaneous injection of reserpine; Group D received combined intragastric

administration of raw rhubarb decoction and subcutaneous injection of reserpine. Body weight, anal temperature,
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open field test (comparing spontaneous activity before and after modeling), thymus index, spleen index, and
small intestine charcoal propulsion rate were compared among groups. The serum levels of 5-hydroxytryptamine
(5-HT), interleukin-2 (IL-2), interleukin-6 (IL-6), somatostatin (SS), tumor necrosis factor—-a (TNF-a), vasoactive
intestinal peptide  (VIP), motilin (MTL), and gastrin were detected by enzyme-linked immunosorbent assay
(ELISA). Results: The body weight and anal temperature in groups B, C and D were significantly lower than
those in group A (P<0.01). The total movement distance and average speed in groups B, C and D were
significantly lower than those in group A (P<0.01), and the total movement distance and average speed in group
D were lower than those in groups B and C (P<0.01). The small intestine charcoal propulsion rate in group B
was significantly lower than that in groups A, C and D (P<0.01). The propulsion rate in groups C and D was
higher than that in groups A and B (P<0.01), and the rate in group D was higher than that in groups A, B
and C (P<0.01). The thymus index and spleen index in groups B, C and D were significantly lower than those
in group A (P<0.01). The thymus index and spleen index in group C were higher than those in groups B and
D (P<0.01), while no significant difference was observed between groups B and D (P>0.05). The serum 5-HT
level in groups C and D was significantly lower than that in groups A and B (P<0.01). The serum levels of
IL-2, IL-6, SS, and TNF-a in groups B, C and D were significantly higher than those in group A (P<0.01).
The VIP level in group C was lower than that in group A (P<0.01), while in group B it was significantly
higher than that in groups A, C and D (P<0.01). The serum MTL level in groups C and D was higher than
that in group A (P<0.05), while in group B it was lower than that in groups A, C and D (P<0.01). The serum
gastrin level in groups B, C and D was significantly lower than that in group A (P<0.01), and the gastrin level
in group D was lower than that in groups B and C (P<0.01). Conclusion: All three methods can establish
mouse models of spleen deficiency syndrome. Among them, the model established by the bitter—cold purgative
method using raw rhubarb more closely aligns with the characteristics of spleen deficiency syndrome. The

models established by reserpine injection alone or in combination with raw rhubarb tend to represent a

syndrome of spleen deficiency with liver depression.
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1.1.1 SEXE 6~8/ElSPFUMEMEBALB/c/NR T2 H R 5
H(2022)g, W0 T8 M K2 LU R 2E g ol o S A 7= 1 ]
UE% : SCXK (75 )2022-0009 ; 314 it i & 48 1IE*5- : A20231205
0050 . 17 37 T g 5% 7 B 25 K24 SPRh ) s, Shn{di A4 vl e
5 : SYXK (75 )2023-0077 17 35 #H 18] 457 /1N FRUbm v 1 ) B 3
HRK RFRIREE BB AR (WG 2512 h) B EEE
TELE20~25 CoAN R B2 50380 2L B o P BR 2 R se e s i it
IR s A (S5 :22-090)

112 FEERR ARECEEER IR R R A EL S
20180401 ) , Z:2 44 Rl ZE AT P 245 il 8 28 by 1F & o A1) I~ 7 55
W ARIRE RIS A BRA A, E25HETF : H44021892, Al i °F
1 mg/mLAR1: 10075 Be45 ) s R [AE T AW T2 il (A ) A
FRA A L5 : A502167-00017; 52 FF L 272 2544 (il h T
AR B A BR 2 7], b5 F1927040) 5 /N RUMLIE 5- ¥ (1
J¥& (5—hydroxytryptamine , 5 —HT ) i 5% £ 52 W Bt 42 362 (enzyme
linked immunosorbent assay, ELISA)ififl & (it :GR201902-1).
HAE-2(interleukin-2, IL-2)ELISAIAFI & (LS :GR201903-1)
F4Z-6(interleukin-6,1L-6 ELISAIAFI & (FH 5 :GR201903-1)
HRKAMZE (somatostatin, SS))ELISAIR T & (L5 : GR201903-1)
B 31 % (motilin, MTL ) ELISA i 57 & (it 5 : GR201903-1) .
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B W Z (Gastrin ) ELISATR T £ (k%5 : GR201903-1) | ML 1%
HRAIK (vasoactive intestinal peptide, VIP)ELISAIAF & (L5 -
GR201903-1) . ¥ R € I F —a (tumor necrosis factor—a,
TNF-o )ELISA IR £ (FL5 : GR201903-1) 3511 H BRI AL Bk
FHAYIHEARA R F

113 FEAEE B (S R AR A R R B
DNM-9602) ; JEARHL(Z¥ 24 Thermo LabsystemsZAH], %5 AC8
Ttk e o O WL I8 P RS S 30 3 A T R AT R ), 7
TG16W ) ; FF/K 20 HH L35 32 48 (A 2% e ik 4 BRA F
A5 : GNP-9080)

1.2 7k

121 s T 72 ABALB//NREEFL Y MA B.C.D
oAzl A8 T EATR H B MER ST do AL/ N KA
0.3 mI/10 g A= B K CHIR ), 200/d, B A K203 m1/10 g
Fe R g A B K s BEL/INER B R 30 ofkgifE IR AR KB K AT
W(EAEZ gml, 4 °C), 20K/, HERFE0.3 ml/10 ghd F ST
AR K CH/INRAE K F50.3 mL/10 gl MR BRER K (HTRD)
20R/d, B RH0.3 mglkg B2 T VR G A 0l - 999 (R ¢ &2
0.01 mg/mL) ; DZH/INR A K 4% 30 gf kgl IRAE R BK RN (5
A251 g/ml, 4 °C), 20/, B4 KA%0.3 mg/kg b T i 531 1~
SR (A FEZE0.01 mg/mL) o L7 d, 38K - HEATARL A
PEMY AR PEA 2 AR B BRIK TG S U0 25 SRR FH S0 I
AT, X Bk B AF A 20064 Hh AR N R E B2
ARFR R AT O TR L5 B Y i Te T B9,

122 —feRtL ARG, B RS/ NG B 6 R
GO, BRI 1 RN BRI S HOK & R S AT
o

123 W35 (open field test, OFT)ME/NR A KGN i
WSS R R A 20/ N BB AR B e i vp |, el S A5 i
T /INEFED 5 minf 36 ShE B FR AT B AF58 /N
WA &G

1.2.4 /NRAIMESDIRE AL F/NREE 24 h,
HHE10 mI/kglE B 5% 19 R ATRAI (190952 ST 41 %
BATCLH) o 452525 mini5 SUERL AR FE , 4T TFIE 1, 45/ Na (1
ZWIT, T ERE B VAT L BRI, N
Jo S B Com ), 0 2 A 37 o 45 ) 1) M PO AR B 5 (eom ) o
IEIH R AR H 43R pOoRMEE R = (R B/ N B
J& )x100%.

1.2.5 ELISA £l ifi & 5 -HT JIL-2.IL -6.SS . VIP . TNF —a
MTL.GastrinZKF-  F32H BEHLIEU/INELO HL, 4%/ BUIR 3R, oR
L MR, T2 35 A SR 5EE 10~20 min , FfJ5 250020 min(2 000~
3000 r/min, B 0YAE8.5 om) W L, PR LR P 4 H B
UUVE , FRUCES O AR UCHEA TR I il (0 5 TR, S5 il 355 fn
RIS R B, VR, W, 20k e .

1.2.6  MRARE MOpRAa 0 K i /NBRARBE T g L 4%
O AL (R, FH /NG TR A 30, D AR T3 1L AR
i (mg) s FIFFIE IS , TN U s ZE 7 FRBIGIE , /1N 0o
JE 2% SRS R IRENERR BT & (mg) , 435 Bk L/ BRUAA BT
It (), 5 20l - B3R IR 50 b P 5= (g i o /S B
JBT R )x 10 5 I8 2= (R B /7N BUAR B B2 )% 10,
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1.3 %it$Ek WHSPSS 26.048 i A4 FIEX CELAX
PEIEAT AT, T PR L BB R 227 (s ) 7R, B0 I
oA B 257 Z 4018 LSRR R 25500, 40101
FEECR FHLSDI: , AR IEA /A 5O 25 RS54 FLAECR FHAE S 4L
K3 . P<0.05 2 R A G Lo

2 % B

2.1 —fxaUEA EAUNE, A HWERNRARE, 5Ad
FL#, B . C DAL/ 20 B s b i i oK s, HL
S5 Sy, BB SERL JOEEE, RAEMIR R I H AR A
JELITIERZETS 5 A B4 A, ¢ DAVINRAS AL S 15, 5
W, TR, 20N U L T s 7 PR R A
o S A LA, B.C. DA/ MR R 2 AR ZE Y BALTFA
H, 298 G2 X (P<0.01);B.CA/N FUA T & 22 TR
ZWW & T DA, 2557 it X (P<0.05);B.CTH AL/
BUAREZE ALRZE R, ZR TR T2 X (P>0.05).
(WLZR1)

K1 BAPMR—WERLE (xxs)
Ml n R 2 /g AR Z2/C
AZH 18 0.116+3.185 0.292+1.156
BZH 18 —-1.158+2.679*" -0.475+1.414*"
CH 18 -0.915+2.958" -0.519+0.820""
DZH 18 -2.786+4.035° -1.568+1.206*

E R RBAE 5T £ 5 AL, P0.01;
5 D44, P<0.01.
22 WHEROFDER B/ E THAMND 7% E
R SRARIE SRIF /N BRAED 35S min(300 s ) BT 34
PR FEAN V- T L 5 AZH FL3, B .C L DZL/N BUIT 8 B B R S
PRI AT ALL(P<0.01) ;B .CAL 1 8h 5 JE A B S 343
FEHEFDAL(P<0.01) ; B CHILL/INEUI 51 B R F -4 ek
W, 2RI TG E X (P>0.05) . (WLR2)

®2 BHMRRBEFRRESEHERELE (r)
20 53 n SRR /mm SERE B/ (mm/s )
AN 18 6315.27+518.25 21.05+1.73
B4 18 5320.04+532.17 17.73£1.77*
CcAH 18 5384.59+550.87¢ 17.95+1.84*"
DZ 18 4 651.92+654.86" 15.51+2.18°

i HAZAL,P<0.01; 5 DA, P<0.01,
23 R RMEESEE  BA/NEUNABORIEE I BAL
FA.C.DAH(P<0.01),C.DA/NF/ NG RA MR H T A BAH
(P<0.01), DA/NR/Ma R A MR Z 7 T A B.CA(P<0.01),
(WL3R3)

R3 BANMNMNEBRRIEHNBELLE  (xs5,%)
51 n AR
A 9 70.68+3.47
BZ 9 56.95+2.97¢
CH 9 76.68+3.62:"
DZ 9 83.73+6.07""

E: 5 A4 ,'P<0.01; 5 B4 ,"P<0.01; 5 D4k
#,°P<0.01,
24 MygH JAMAsH B.C.DZH/NERMRRFEEL TS EY



2026 1A %325 %14 January.2026 Vol.32 No.l

+ & 3 Far

BT AZH (P<0.01) ; CLH MR FE 0 848 505 T B . D (P<
0.01); B .DA/NRMHEE M iRe B b , 2 R LG4
X(P>0.05).(W54)

R4 EBHNRMBRIER ERILR  (xs5,mglg)
45 n i 5 % R 5 2
A 18 0.012 1+0.002 5 0.057 2+0.008 3
B4l 18 0.007 1+0.002 6 0.029 7+0.011 4
c# 18 0.008 60.003 3¢ 0.036 0+0.013 0
D4 18 0.007 0+0.004 1" 0.023 4+0.010 0*"

i HAAA,P<0.01; 5 CALE, P<0.01,
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DA /N UM IL-2 . TL-6 .SS . TNF—o/K 34 B i 55 F AZH ( P<
0.01) ; CHL/N R VIPK AR T AZL (P<0.01) , B/ VIPAK -
B = T A .C.DAL(P<0.01);C.DA/MERIMEMTLAK -5 FA
2H(P<0.05), B4/ RMLIEMTLAKEE T A .C. DAL (P<0.01);
B.C.DZH /R Gastrin KT W WAL T A4 (P<0.01), DAL/
FRIME Gastrin/K K T B.CH(P<0.01) . (WLFE5)
3 3t it

NG ) = B BEALRE R i 40, SR I N9 S R b
B NEITAR B AT I A RSOT S A A 1wy B R - A
AR Z S5, AR A Bl 0 AR S AR UM HR i A A AR S, 1
TN E 2 AR KR, BOPRI B N JE RZ AR S
1B Bl A B TS A R BRI &, X B, B
MM TIRIIRE R, 51 & W (1 R SR IR B , 2P
RIMELA ST 252, (H ] LIAR SR A ACRE R 2 L sh 4 Aok o
RS CEROCEE AR i RIS LIRSS, 2
ot J2 LR B AR AR BN B B I 40 o AR S8 A 3 LR B
Y B RARRE B B N AR, AR R IS MRS
S S SR B O I iR TR D RS
AHE W, FHEA FFARRRAE S, SCI v, R R 4 52 56 & T
B /N BRI Sl A, S0 U A M A AR (9 o A R S
3O AR R BN Sh R R T sh b, AR
TG T LI A R TR A Bh i B 2 DU 2R L R 32
RS R G s e T ARG, 15 ARG Tke
BB SE LA g R T B G RE RS T, NS B M R A
BT — B R T R B e TR AR SE G v 3 I Bl i
B 4 RIS RS MO AR HE B 0 2 T, S /N R i
Tfe T B, Horh A R B IETE T ik S AR K 9805 MRS
ISP S G RE TR B 2 L LR TIE 1Y) & 2B K 5 i A
FRAEY, AP IL-2 IL-6 . TNF—o 2 2 JF 48 5 I 019, AR
SEHRIFST A B, 3 ALK Bl 1A 5 VA A R AR AR bR I =
A RES P RS G ) TR

1A K DU WA 32 i S D BEUGR L /N D R S
FHVE B B D Re Iy ik, IR AL Sh W) 22 3R BN 18 W e 1 U
L AR SH Hp LU A KT IETE R A S AT & R Il
TEGHE T, Wt it , vl B85 ) il P 4SS 75 2 ) I ik e
P2 DI RETTHEA ¢, (R Wc4E 1 insisn2, BALFE bR Gastrin B
P R R AT A 2000 8 R M T Bl B n 28 R
T, 9% A B ML TG B M TSP v LS 1 | i
PEHEAIEZ Bl , ik B s, IF R 2 R e ok
SSHEFN T B BR A 43R A1 A% 3, vT &7 5K M7 1 UL VIP ] 1)
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B 1005 VIPZK SN, 075 MTL A E s A , SR AR I~
S AR /N BRI B e 1 55 VIPZK S i 55 MTL & b
T 2 B S0 FH AR 0P 7 S ) B OB B2 4 2 3
BNV R R B R KO, B S R KO
TR o 7% T b S5E0SSRe ) 0L R A 1 S5 ) 45 SIS G e /N US4
AR i RN, 25 A ARSI A R — 3

FH I ot - 305 8 <7 ML R E Sl A A el b T v S A 5
T A0, 2 AR S A FH 7 2 ARG ) 2R 88 ) i S
J& T L BRAE A L BHIT, BE 18 i A2 AT 22 R VI RE L R 58
2 R G YReTTHE, TR B8 BhoTat , RAE R E0
Z JER JETS SRR BE S 5T 2 B, ) I ST AR A BT R g
BB JE 2pe A o R AR AR, ) S ] S ORI UG R IE L AR
i ARS8 ) 1 S [ 201H 28 SO4EACE A IRy r B i, 2
— Al PR R, S ST B, A S R R a2 S BT
il ARV G AP A o M PN B Jre 2K 0 T A 3 5 - PR (e (5
HT) . EH'E ERE(NE) ZERE(DA) X ey i 54545 %)
ARG, A 2 i o R P () EE LA ) T, A 2y sl ol
P2 TCI 1 FHR0 5 —HT 2 R — 7 B A L & Ak A R
TCAC R 28 R AR G, o — R (0 1 45 ) o S-HT A
P IE LT RE , FERNARAE i A B A 25 G E AR ey,
SRt Z (5T, RS -HT/K V- BN HSAE i) & 28 & e,
I LS 38 1o T AR G 2 2 R 4 LR T e R 5 — T A 4 ) A Ao
RGN, ]G R T B AT G2 B RE U
ARG T 3 PR S AR S0 Hh SR FH A 0T T
PRSI I3 S—HT 2 F R AL, B idd B AT AR A
4 & it

AR5 % B 3 Fh ATy 1k 359 T B oy A 57 /0 R G R A
R RRL/INEUHR B PRI /b AT R AR B AIG A
B BOIOEEE WS40 R 6 3 i 5 7 0 A 5 I
FEI 5 M AR T8 BOR AR T8 BOR AR R S e T AR R B, LT
IL-2.JL-6 . TNF-o .SST I, 1L GastrinZK -7 1 [ AR iF

x5 FENRMBERLEER (xss)
Al n 5-HT(ngmlL)  TL-2/(pgmlL) IL~-6/(pgml)  SS/pgmlL)  VIP/(pg/mL) TNF-a/(pgmL) MTL/(pgmL)  Gastrin/(pg/mL)
A 9 22592+19.55 14829+3726 10643+11.68 66.22+11.19 83741278 43310+ 6571 410.19+28.72  218.01 £12.53
BA 9 227.71£11.09° 229.52+19.05"" 153.60 + 11.10°" 99.07+9.71"" 108.68 + 12.32  617.33£43.78" 283.79£27.68" 166.26+ 19.54"
CH 9 154.69+34.84" 191.68 +10.02" 152.79+£9.55"" 93.89+6.01"  74.80+9.82" 626.53 £49.62"  438.09 +26.51*" 164.13 £20.42"
DAl 9 15426+1695" 241.68+30.97" 159.20+11.85" 97.85+9.82"  87.62+8.48" 566.52£25.00"  439.67 +14.60"  137.95 +20.64"

E: 5 AZEL,P<0.05,5P<0.01,°P>0.05; 5 D24, 1P<0.05,°P<0.01,P>0.05,
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