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[ Abstract ] Objective  This study aimed to investigate the effects of JiaYanKangTai granules on immune-
associated cytokines in rats with autoimmune thyroiditis, and the mechanisms for treating autoimmune thyroiditis. Methods
30 Lewis rats were randomly assigned into the control group (CON, n=10) and the induced group (n=20). The induced
rats were then randomly divided into the model group (EAT, n=10) and the administrative group (JYKT, n=10) after

immunization by subcutaneous injections of thyroglobulin and drinking iodine-containing water for 7 weeks. Rats of the

[E£TE ] HZEEREHETH I (2020AA005) |, HEE FRA: 210 50T 85 5250 % ( BZ0259) .
Funded by National Science and Technology Project(2020AA005) , Key Laboratory of Health Cultivation of Beijing( BZ0259).

[EHE R IR (1989—) , 2, BIBRBISE 61, 1 W5 O [l P BE B 36 N 20 i AR AR 5Y . Email : panyajing@ buem.edu.cn
[BIEIEE I XA (1963—) , 55 Bz AR, 0 P58 0 1o . vh B2 25 By i P I R I PRANFERL AT Y . Email: thliu@ vip.163.com
BIPLC(1964—) | B 2 #% , TAT I, A W98 07 )« TS R 454 B A IR S5 F 5% . Email ; kaiwenh@ 163.com

* L[R5 1R



78

i E SRR S 2A 4R 2022 45 2 A5 30 555 1 Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1

JYKT group were administrated JiaYanKangTai granules for 8 weeks. The expression levels of anti-thyroperoxidase
(TPOADb) and anti-thyroglobulin ( TGAb) were detected. Pathological changes of the thyroid were observed. Gene and
protein expression levels of multiple cytokines were detected by qPCR and antibody arrays, respectively. Differentially-
Expression levels of TPOAb and
TGAbD were significantly higher in the EAT group than those in the CON group. Pathological changes to the thyroid were

expressed cytokines were analyzed and cluster heatmapping was performed. Results

alleviated in the JYKT group compared with those in the EAT group. Gene expression levels of chemokine C-C Motif
Chemokine Ligand 3 (CCL3), C-X3-C motif chemokine ligand 1 (CX3CL1) , interleukin-17 (IL.-17) , interferon-y ( IFN-
v) and tumor necrosis factor-a (TNF-a) were significantly higher in the EAT group than those in the CON group. Gene
expression levels of CCL3, CX3CL1, IL-4, IL-17, IFN-y and TNF-a were significantly lower in the JYKT group than those
in the EAT group. Differential-expressed cytokines were well-clustered. Protein expression levels of CCL3, CX3CLI and IL-
17 were significantly higher in the EAT group than those in the CON group. Protein expression levels of CCL3, CX3CLI1,
IL-4, IFN-y and TNF-a were significantly lower in the JYKT group than those in the EAT group. Conclusions
JiaYanKangTai granules alleviated damage of the thyroid in autoimmune thyroiditis by regulating immune-related cytokines.
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Table 1 Forward and reverse primers of target genes

LR A5 Nyl
Genes Forward and reverse primers
L4 F.5’ -TGATGTACCTCCGTGCTTGA-3’
- R:5’ -TTCCCTCGTAGGATGCTTTT-3’
IFN F:5" -AGCCAGTACAGAGCGAAGA-3’
- R:5’-GCCTGAGCCAGAAACCT-3’
INF F.5’ -CTCATTCCTGCTCGTGG-3’
“ R:5’-CTCCGCTTGGTGGTTT-3’
L-17F F:5’-TCCCTCCGAAGGACCAG-3’
) R:5 -GACACTCAGGCTGTATCAACG-3’
CCL3 F:5’ -GCTGCCCTTGCTGTTCTTCT-3’
’ R:5’ -CAAAGGCTGCTGGTCTCAAA-3’
F.5” -TGTTTATCACTCCTGTCCCTG-3’
CX3CLE R:5-GCCTTCCACCATCTCCC-3’
GAPDH F:5’ -CTCTGCTCCTCCCTGTTC-3

R:5’-CGATACGGCCAAATCC-3’
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Figure 1 Morphology of thyroids of rats

2.4 HAEAKEMRESH

W 3 Jrs %A 20 PR 722 i SRS A IE
WA SRERIAL 2 25 A W 2 (Rl A R 22 R
FLUREEM, ME 4 P, B 1L-17 ,CCL3,
CX3CL1 EH XX BEBREFHEET® (P <
0.01); %4 2541 1L-4  IFN-y, TNF-a . CCL3 , CX3CL1
B RB R B M (P < 0.05 5 P <
0.01),

3 i

TR BB, P S R TR T
U R S5 s B ARSI, S5
WY X, 3 AR DLy o LS 9 A

Bl A S EN IS, KRBT |
THEANIE, FEOT RS, s EE R, o< I
B, SR, R B B 2 VR YT
Jrmip S A R F R T 2SR A
LSl | 72 R AT A B A& AR 4
FURREAETT A — e E . b, BUTFARAR | 2
R R AT R T BN T ik

F R 4% 2 X Al 4 280 I8 45 22 AR I TR 1297 248
B th TR T FAR IR 225607, b At B 25 K
SFARDT R BE B AR, T T AR A PR B I
TR FUR BB 136 T, J7 ] R R 2y
IR GRS Z 80 Ak & o0 e D 2y, 3L B R



rp [E SR E AR 2022 4F 2 H A5 30 555 1] Acta Lab Anim Sci Sin, February 2022, Vol. 30, No. 1 81

# # # . # . # #
* * | | | |
20 I I 20 I |I I 2.0 I |I I 6q T 1 7]
3 -
— 4
5 15 = 15 = 15 = = L-E]
e 2 2 FERD ®E 6 e H
e Q?’) 55 ¥E & RS 3
s 1.0 Hy R ®o i Ro
RS 'S 10 7S 10 7S 25, B3
Zz B3 Bz Z3 Zz 25 2+
23 z L8 I% % cs £
=05 EZ o EE 0.5 Eg 2 L d o5 '
0.0 0.0 0.0 0 0 0=
ASIN P S B S P S S B SH S
&S BT S E B S B SHS &S B ST S HsFs B S s HS S PS8BS
RO A XN Kb R EACE SSE N REHSHES XS HSHS FSHF S HS
S T & S T & & T & K\Zo‘\ ’}‘f \?@ %@) t@w ‘?@ X\zoe t@ ‘?@

T HIEHALE, P < 0.05; SHMALL,*P < 0.05,
B2 K IL-4 IFN-y TNF-a IL-17 ,CCL3 ,CX3CL1 %A X ik
Note. Compared with CON group, *P < 0. 05. Compared with EAT group,*P < 0. 05.
Figure 2 Gene expressions of IL-4, IFN-y, TNF-a, IL-17, CCL3 and CX3CL1
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Figure 3  Clustering heatmaps of differential-expressed cytokines
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