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Effect of Gandou Decoction on Immune Function of
Spleen in TX Mice of Wilson’s Disease Model
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[ Abstract ] Objective: To discuss the effect of Gandou decoction (GDD) on the immune index of spleen
in TX mice of Wilson’s disease model. Method: The mice were divided into normal group, model group and GDD
or tetrathiomolybdate (TM) treatment group, with 20 mice in each group. Each group was fed in various ways for
30 successive days. Normal group: 10 normal DL mice were randomly selected and feed normally. Model group:
20 TX mice were randomly selected and feed with 2 mL-kg '-d ~'ig saline by gavage twice per day. GDD or TM
treatment group: 80 TX mice were randomly selected and feed with 2 mL+-kg '-d ™' ig Gandou decoction 22, 44,
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66 g - kg ' or tetrathiomolybdate by gavage twice per day. ICP-MS was used to compare the expressions of trace
elements inside the mice’s spleens, flow cytometry was applied to detect the mice T lymphocyte subsets of splenic
tissue CD4 ", CD8 ", CD4*/CD8 ", and Western blot was used to detect the expressions of interferon-y (IFN-y) ,
tumor necrosis factor-o¢ ( TNF-o ), interleukin-2 (IL-2), interleukin-8 ( IL-8 ), interleukin-17 (IL-17) and
interleukin-18 (1L-18). Result; Flow ICP-MS results showed that GDD can reduce Cu of mice’s spleen, flow
cytometry results showed that CD4 " and CD8 " in model group were increased than those in normal group (P <
0.01), and CD4 " /CD8 " was decreased (P <0.01) ; compared with model group, CD4 “and CD8 * in middle and
high-dose GDD groups were decreased (P <0.01), and CD4 " /CD8 " was increased. According to Western blot
detection, compared with normal group, the expressions of IL-2, IL-8, IL-17, 1L-18, TNF-a and IFN-y in the
model group were increased (P <0.01); compared with model group, the expressions of TNF-a, IFN-y, IL-2,
IL-8, IL-17 and IL-18 in the GDD middle and high or TM group were decreased (P <0.05, P <0.01). Compared
with model group, the expressions of IL-2, IL-8, IL-17 and TNF-a in the GDD low were decreased (P <0.05).
Conclusion; Spleen of TX mice shows the cellular immunity hyperfunction, which is mainly dominated by the

negative immunoloregulation. GDD has a certain effect in regulating cellular immunity hyperfunctional state of TX

mice, but it’s difficult to thoroughly change the negative immune regulation.
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F1 HEZY TX/NREBHEAADHETEEEMNFM (x5, n=20)
Table 1 Effect of Gandou decoction( GDD) on expression of trace elements inside TX mice’s spleens(x +s,n =20) pg-L -
el Flf/g kg ! Cu Fe Zn
EH - 1.671 0. 168 593.909 +521.981 18.619 +9.283
Tl - 3.314 +1.733% 773.404 +231.267" 18.201 £5. 131
iiRERY] 22 2.389 +0. 665" 748. 386 +258. 862 17.932 6. 473
44 1.978 0. 755% 744.007 £241. 483 17.171 £5. 117
66 2.026 0. 827% 741.774 £271.916 16.971 +5. 849
DU i 5 TR 2x107? 2.162 +1.238" 705. 002 +200. 626 18.184 +6.374

EHIERALEP<0.05,7 P<0.01; 5HAA K P <0.05," P<0.01,

*2 HEzax TX/MREFEHLH CD4* ,CD8* 1 CD4* /CD8 *
RIEKFHRM(x+s, n=20)
Table 2  Effect of GDD on comparison of expression of CD4* ,

CD8*, CD4*/CD8 *in TX mice’s spleens(x +s, n =20)

Gk
251 ., CD4* /% CD8*/%  CD4*/ CD8*
/g kg
EH - 28.99 £1.77 12.58 +1.51 2.34 +0.35
e - 33.01 £2.46" 15.89 +1.47" 2.09 £0.25"
IR 22 31.93 £2.43  15.21+1.22  2.10£0.22

44 30.54 +1.95% 14.38 +1.19%) 2.14 £0.22
66 31.21 £1.72% 14.81 £1.15% 2.11 £0.21

VOB EAMR . 2 x107° 29.68 £2.78%) 13.49 +1.49% 2.20 +0.36

FESIEWHLED P <0.01; GHEMA LK P<0.05,”P<
0.01(£3 ).
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8 bR CD19" L, 1gG , TgM & T 1E % A, 40 i

Y& (x s, n=3)

Table 3 Effect of GDD on relative expression of IL-2, TL-8, IL-17, IL-18, TNF-a and IFN-y protein in TX mice’s spleens(x +s, n=3)

2 5 H /g kg ! 1L.-2/B-actin 11.-8/B-actin IL-17/B-actin IL-18/B-actin TNF-a/g-actin IFN-y/B-actin
E# - 0.296 +0. 043 0.242 0. 057 0. 506 +0. 062 0.235 +0. 039 0.283 +0.060  0.238 +0. 046
LY - 0.498 +0.064"  0.417 £0.071"  0.709 +0. 066"  0.454 +0.038"  0.488 +0.067" 0.376 +0. 084"
5 22 0.422 £0.070%  0.373 £0.089%  0.657 +0.087>  0.414 +0.066 0.422 £0.016%’  0.303 +0.073
44 0.356 £0.052%  0.356 £0.057%  0.636 £0.062>  0.360 +0.070°)  0.358 0. 026> 0.282 =0. 039
66 0.408 +0.078%  0.333 +0.052%>  0.606 +0.064%)  0.360 +0.067>  0.352 +0. 170> 0.261 +0. 042"
7Y 7 4H 12 B 2x107? 0.337 £0.037%  0.296 £0.050%  0.565 +0.053%  0.279 +0.044%)  0.347 +0.026* 0.285 +0. 076>
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Fig.1 Electrophoresis of expression results of IL-2, IL-8, IL-17,

IL-18, TNF-a and IFN-y protein in TX mice’s spleens

B N T A A BT A LR T WD
SR S BE DI RE A BCGE |, 0 R MAUE S0 IR 2 B
ATtk /D KH G SCHR I FE o DU 5H R B 2 — Fh 4 2 5
AL TGS WD, G 25 76 HEAR 04 [R] B, o %) 20 i
DR 1 77 A A 3 — i A4 o 40 P R0 ok oy B
2y, DRIBE 2 S R e AR e AT N A 52 0
DA HEZ 1Y, 5405 35 1Y sh P A A 2 AT IR — 0
WHIE B 45 25 4F o BAR H FTBAT A Ao — b 3 A 2
AESE &S i WD i) I 47 FF 4, {2 Theophilos 45 %
BTX /N BOR AL S5 WD 5 B0 5 D[R] 95 1 1t
w5, ATPTB 2R 12y B 43 4 R, R S A
WD i B A FEAS — B, 3 2 B8 5 78 AT kL
A5 22 U e DURR , 0L 355 0 0 01 2 1 1 35 IR VT 400
AFPERFESE Y il WD B AR ) S B R 2 —

WD 2 A B AT 5, R A DA T B A
FAMERS , BB R AR IR S 2 TR 5T kB
WD B E R T TR LU E A 855 HoAth AR 2 4 8 ot
PR, X 43 Jm T0 &K 9 O 52 ) 45 K8 & 1 05 1
PR IR TX /N BUME T % 5 /N B, ML
t Cu, Fe & i U] 39 &, UE WY A 3 & 42 J& JC R TTH
TN, T2 M 6T IS, Cu 1Y 5 B R R B IR
W S B — & B HEHA A D (H A T Fe, Zn %5 4
JE IR BB I AN

FE/INERUBLNE b, T OOk E 4 R 29 o A e R
30% ,TE SRR h R IR BOCEE AR, ALK
2 B B4 A5 TR R S R I, T ik T 40 A S R 2
KAEMAE CDA™ 5 CD8 " 32 T AW 2 —,
AR EE N RA g, CD4 " 5 3 B4 UM 45 1
& 4 & T ( major histocompatibility complex 1T,

.72 .

MHC- T ) A 45 & 36 e J5 32225046 Th 40 i, B Bl
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(interleukines,ILs) , 4 & K F ( growth factor, GF) ,
Tt £ (interferon, IFN ), TNF FHI #& b +
(chemokine ) 55 2 [m] #5 b H AT (R4 HLAA | 8 42 0 052
AR TR % TL2, IL-8, IL-17 5 IL-18
B ILs (WAL Z — B — @ AR RYEFE R . TL-2
JE—FP B Thl 400 ™ A R AE i N+, B
A VR G T BT L T2 BR T AT LSS T
20 i I A FLBE(E 43 fk A, 26 BT DL 4 S A0
FETT B TL-2 A2 AT 45 Fob IV B G 928 41 i 7 A 52 ), 4
S TL-2 fe il NK 20 6 FT20 e 35 14 T 20 it 1 56
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346, 77 TNF-a, IFN-y | IL4, IL-6 %5 22 fh 44 jd A
Fo I KA R TL-8 A b R 4T
BT, 5 R G A T RSB 1 R 3K i 52 3]
TR | S A T 2 TR 43k, 4k T A v R 2
M 1K 48 hE B A, Bk HL A P AR G g R
IL-17 % Th17 20 il 3 Wb, 2 — Bl Al 48 5 4 Mg 4
T, 76 T 4 M55 (9 48 0E SOy 308 23 10 3T X &
i 240 it 7= A R A AR ) 412 20E 22 ol 20 i 7 AR A R
FERR P, A G Rt Emh A EER
SO s R B F B, TX /N RLIL-2, IL-8, 1L-17
FRK PR IER DL/NR &, &/ 53697 5 1.2,
IL-8 ,IL-17 45 Jr N R Ui B TX /N BRI UE A7 7 f 92
Digem Z AL, F 5 v Je Iy R AT DL Y IL-2,
IL-8,TL-17 Zf Jifd R 7 A9 43 b , B 36 HIL 4R 4 98 35 L
TL-18 J¢ — il 8 5 T 28 i S 5 0 5 I 7 L
G g ZEALMVE AT 43 AN D7 . — 7 I IL-18 AJ
i NK,CTL 45 52 PE 4 M e fk , 175 % FasL i 45 20 il
P gy T TL-18 3 T AR S IR B R, 2
PR A B2 b vEy e AT 5 o s e LR AR A TL-18 1Y 43
WA 5 Z 85, DT R (I A0 A e B, 400 il AT A £ 928 451
o SEER AR W TX /N BB A TL-18 (4 AH XT3 15
R IEHE DL /N R B B3 &, 3R TX /N BRI A7 7
GoBE DI RE Y 25 6L, (H X 2 A5 [R) B 2 TX /N R
Yo P ZE AL — Bl U AL, w6 0k B AT A T
— 5% . INF-y J2 ¢ Thl 4 43 0 i 55 2 09 42 4
0 M R, HORACRT DA SF T 20 Y 1 5 L 4 AR
G IR AT LA R G A0 R NK 20 R 3 6
BERGREETEEHTIEM" . KT % R
HAIRIT A, TX /N AR Y IL-18, INF-y A r T [,
G P ZE LR I 2 i, (A G AR o A 6 Y
BGEEHIDE A B, BLUF 5L X T IL-18 5 INF-y
MCEVE R S TREH —E M X R, TNF-o &
— T PR AN R I 2 R A A 4 A i
P, B 7 B0 W08 3% M LUAM & 38 3 0 1E % 48 v IR
FV LR B 4, O HLOL o BE AR AR 5 Rk 0 ™ R
I S i 5 0E AR 56, 50 00 B % W 5.9 ]
PAAT ST I TX /N BRI IE TNF-o B 2635, 310 i HLAA
RAE MK

WFoT 25 SR W, BF S0 T TX /N R REA &
—EMHEVE R . i g 2% 1/ ,CD4 ", CD8 " 3
B, CD4*/CD8 " P4 fit, INF-y, TNF-a, IL-2, IL-8,
IL-17 5 TL-18 (/55 32 15 28 B TX /)y BRI AL 4 3252 2 fig
AbFZEAELARAS , BB AR LU ) S /5 R F2 . &
Gy e ENRYT R, TX ANERAE ) CD4 T, CD8 ",

CD4*/CD8* } INF-y, TNF-o, IL-2, IL-8, IL-17,
IL-18 1) KAk A — & I el , Kot 2= AR A
GE il WOn] 2 B S AR T WD RS SR ) RE
EAELME B H 2 .
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