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[Abstract] Objective: To explore the role of interleukin-6 (IL-6)/signal transducer and activator of
transcription 3 (STAT3) pathway in the balance of T helper 17 (Th17)/regulatory T (Treg) cells in ulcerative
colitis (UC) with internal dampness-heat accumulation syndrome and the intervention mechanism of
Shaoyaotang. Method: A total of 60 SD rats were randomized into blank group (equivalent volume of normal

saline) , model group (equivalent volume of normal saline) , western medicine control group (0.42 g-kg'
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mesalazine) , and low-dose (11.1 g-kg') , medium-dose (22.2 g-kg') , and high-dose (44.4 g-kg')
Shaoyaotang groups. UC with internal dampness-heat accumulation syndrome was induced in rats with the
compound method except for the blank group. The administration lasted 14 days for each group. At 24 h after the
last administration, rats were killed and the spleen and colon tissues were separated. The histopathological
changes of colon were observed based on hematoxylin and eosin (HE) staining and the levels of interleukin-17
(IL-17) and transforming growth factor-B8, (TGF-8,) in colon tissue were detected by immunohistochemistry
(IHC). Flow cytometry was employed to determine the levels of Th17/Treg cells in the spleen, and Western blot
to measure the levels of IL-6 and STAT3 proteins in colon tissue. Result: Compared with the blank group, the
model group had lesions such as congestion and erosion, low percentage of spleen Treg cells (P<0.01), high
percentage of Th17 cells (P<0.01) , and high levels of IL-6 and STAT3 proteins in colon tissue (P<0.01).
Compared with the model group, the administration groups showed alleviation of colon injury, high percentage
of spleen Treg cells (P<0.05, P<0.01), low percentage of Th17 cells (P<0.01), and low levels of IL-6 and
STAT3 proteins in colon tissue (P<0.01). Conclusion: Shaoyaotang regulates the balance of Th17/Treg by
inhibiting the IL-6/STAT3 pathway, thereby relieving the pathological damage of UC rats with internal
dampness-heat accumulation syndrome and affecting their immune function.

[Keywords] ulcerative colitis;

Shaoyaotang; internal dampness-heat accumulation syndrome;

interleukin-6 (IL-6)/signal transducer and activator of transcription 3 (STAT3) signaling pathway; T helper 17

(Th17)/Treg balance

5t 97 T 25 W 96 (UC) & — Py UL 1 12 M 3 4 57
PESRE P W e, — L S R B S R i s
G PRAFFAE" . UC YA YT MEBE K, FpT R AE A 3R 2 AN
TR A JEA AL B T E AR, UC Y
R ML 1 A 56 4 B, e 928 BRI 4 2 R A R S
UC KB —AEZENEY . T4 17
(Th17) &5 ¥ T 40 M (Treg) ¥ & CD4" T 2507 41 Jfd
WAEZ —  WF 58 % B Th17 Al Treg i 1 8 15 4 61 A1
AEHF RAETE UC LG LI b & 45 CHEAE T, 78 UC i
JR BT I] 51 28 AE B9 Th17 % 38 % 59, i 40 7
Th17 {6 P ) Treg KR g /0. Th17 FE A 0
LA 28 (IL)-17 S5 42 48 A 43 Wb, i e i | Bz 40 it %
A5, R UE UC RAE A & e T Treg 40 i 3= %
430 TL-10 S5 5T 4 PR 7 90 4 g 3 A& 9 S 7o Th17/
Treg 4 i 2% 47 51 36 142 5 AL R IR 7 2 i & UC 1Y
BER AL 22— AT AE G g R AE B B R
T EZEEM . BHEIES IL-6/F 5 15 5 M 5% S5t
I R 3(STAT3) {5 38 i X Th17 Fl Treg 4 M i) 53
A6 A AR R 50, TL-6/STAT3 3 4 1 3 B 0% o] 5 5
Jo 38 4h HE T 4l M b 90 B R A7 A A G L 3Z 1Ryt
(RORyt) (Th17 5% 5% ¥ ) 3Kk , )15 2 Treg 4 il 5%
ST XK AE 2 A P3 (FoxP3) i B 3% 3k il 2 %t
RORyt [ #0324 A2 ff 4 #E T 40 M 5] Th17 534k
M S B Th17/Treg 40 ffL 25 5 ° | I,
IL-6/STAT3 15 5 il % /1 3 1Y Th17/Treg 41 il 2% i )&

UC & & J 1 5 B0 BRAIL I

H AU PE B3R 97 UC I % B R 46 5- 2 5Kk i
MR W R TR H e 4 1 50 A0 AR R A L G e Ty
B R b A A E TS BN ™ T R IE
SRR I 22 0t g AF [l B PR R — R B
WA A R UCIRIT ik B R E B, A2y
b B CER N & R ) R ML R A ) R IR R
BT UC AR I 2 — , BAT v P | ) <CR1 1l 45
AL o AL RT3 B 5 S5 AT 253 0T LLJE Y g
B RE U fe , Hom R PR R R PR ok
JETT Th17/Treg V-5 , DTk 56 i 38 R ', BRAE
A — S B oY e B A R T IL-6 5 5 i ok I Y
Th17/Treg V- i 7] GE =397 UC WA &0 ik |
/A5 WF 58 N T IL-6/STAT3 {5 %5 il % 4 ¥ Th17/
Treg 41 Jif - 75 149 Ff1 5 o Ui B AT 25 % UC 19 25 B4R
FH o B, AR S2 56 57 UC TR B PN 2 JIE A Y, 0k — 4
] W] IL-6/STAT3 {5 *5 i ##% 5 Th17/Treg 4H Jif °F- £ [1]
M) e F& LA S 58~ 25 3 IR #55 Th17/Treg V- i J& 5
5 IL-6/STAT3 {5 5 38 i AH ¢ , DA i — 20 W i AT 24
WiRIT UC HIVE FHALE
1 ##
1.1 Y 60 HEM: SD KR, i &£ (160£10) g,
WA 180 P 40 3 v SR SR S W A BR S FD L B A A
E 5 SCXK (1) 2019-0004, 2 ¥ 5 & 4 4% 3IF 4 5
430727211101295026, i 5 K FU7E I % 24~26 °C Al

. 47 .



529 55 9 Wi HEXBAFZRS Vol. 29,No. 9
202345 H Chinese Journal of Experimental Traditional Medical Formulae May,2023

W2 FE 40%~60% 114 45 22 25 18 F 1l 77, S0 00 7 2 2
P FE B 2 K25 — B B R B s W e B DL 4
HEAE B4 5 ZYFY 20210615,
1.2 2% A 7730 g, M0 HGE A&
15g, K9 g #5Mll AR HEL6g, WS gdl
B, W F R B 2 KR B2 g B T A
2 e e I i I R ) B/ B SRS || A= B
2021062103, I H 12 B X H: B R AT 245 0 45 0 1 2R
1E e HRUZE AR WK A 2 b, 2 95 B /N KR
0.5 h, EAE 1 1R ALK A & 8f5 /K, 54 2 Fim
AR £ 6 £ 7K, 4R A5 1Y v 25 BRI LA 1500 re min
(B4 13.5 cm) B0 10 min, 13 38 )5 BB W,
W 2 WM 4 % 1.1 g-mL"J5 B T 4 °C k4 h
SR SR 57 5 3 Uk | NS WE B B i ]
FBRA WL HES H20143164, HEA% 0.5 g/48 K %5 FR BL
VbR WE R R WUORL ) 42 o, BFA B ORI T
10 mL 2% 18 /K rf BIVEC ) % 0.42 g mL™ it 42 ¥k JiE (1% 5%
HUZE DAL 38
1.3 A 2,4, 6- = fif & K B 2 (TNBS, 3£ H
Sigma 2\ A , #tt 5 3LBD6811V) ; 71 A % -+ 41 (HE)
Ye e ik ) & (B A K AW A AL HES C0105) 5%
PR IL-17 46 4B K ]+ -B8,(TGF-B,) .IL-6 . STAT3
LAk At B B-WL 8 & 11 (B-actin) BL iR  HAR 3 & 1k
Py Aric E e e Bk 11 (1g) G i (A mt i R
PR TS 4300 S BS-2609R \BSM-33287M |
BS-4539R \BS-20382R \BS-0061R \BS-0295G) .
1.4 {%#% KD-BM.BL BI4] 4160 KL (T 4 R
A A% S AR A F) ; WD-9405C B HL Pk X |
DYCZ-24DN B 55 JEAL (Jb 30 7S — X8 T ) ; RM2235
TR % 40 5% U1 B WL ({8 [E Leica A ) ; YD-AB 1 4
SV RS 7 LT VL 25 3l BR Y7 I & A BR | )  DXP
Athena R A A0 L AL (3 Cytek 24 H] ) o
2 Ak
2.1 YA E BEALAE 10 2 SD K RAE K
25 4L 4% 50 K SD K BRCR FH &2 G TR (e i e
R R IR BT+ T H+TNBS) 2 37 UC T2 #
ZEAIE R BB A A 57 3 fn) Rl IR SR LAl -, 200 g+ L
U 2 K H i RO L B H RE IR IR 15 g- kg B 52%
20 mL-kg', S ERE IR 20 d, FF B T AN TSR+
(WRLBE 35 °C MR JE 95%, 5 K 6 h) , 7E & B 55 6,20
KT R EE B 355 KA AR B R T S
40 mg-kg ' PUIFEFLACWL . FESE 21 K, KRS AEE
K 24 h, BRI KBRS FH A B8 il Y 0.4 mm B AR (1) 3R
LIEAE AW, REE A 8 em, 3 A 5% TNBS
. 48 .

75 mg-kg'+50% £ BE 0.25 mL, F-HF KRR R 18]
60 s, 25 T o1 B 45 B . A A 28 Kl ad
JUR Sy N S 1 RN B+ g L 2 /NI 2 1
T B0 KR i R AR AR, DA HE B (5 04
0 R 20 2 3L 2 O K RORE R B 2R TR R
R 5 #EAT N — 5
22 SrHEZY SR REALECT R 1 R Y
50 L SD K RURHHLY 40 R S 4L BRI SEVDRiR 4l |
ATk o R AL, TR 28 KJE JF 4R Xt
N4 25, o AT 2537 b L R a2 Y 45 245 )
WA 11.1.22.2.44.4 g-kg', BV R B AL 245 T L Vi
% 0.42 g- kg, B A B0 10 mL-kg', 43 45 41 i
SEARBUE AR K SR 14 do R4 AN RIS 4%
A 3R THT FR AT BAL 9 A OR) A LU 3R L DL 60 kg B
H iR FH 25 71 5 160 g R BRUAR 2% 1o AR 4 550 L (i 36
BHKR T dHE,
23 WAREMEN KRG EEEE240,3%
% L L Z A4 (30 mg- k') I B T SR RR O B, AE I
T T TR ) O R AT 1] B2 8 em (&S i 4,
PALAE SRR K h gk, DB AR T R R M 6 R AT R
24 AR AG I, 5 PEH 0.5 em Z5 7 7k T 4% £ R H
T v, A 45 i 20 21 -80 °C LR A7 & N .
2.4 HEZE ML A LRI 25 a2
BT 4% ZRWPEEER D, AW, YRS um )
Fo YR B 2 0 008 s, B B 2 A TR K
Jo MK IR R A 1% $h R - W41k, fF
LV Y, W S B R, 7RG AR T g%
gk
2.5 e A AL R I 25 i A 4 rb IL-17 . TGF-B, &
FI2eih S5m0 i 78— 2RV P B I, O AR B
Uk ) 2BV W oK AR SR R AT IE TR ER PR B 2
WAL B A, A 0.5% Triton X-100 & & % 1L
20 min, FH 3% H,O0, ¥ W & , H 5% 4~ 1L 11 85 11
MY K 20 min, £ 5 IL-17 (1: 500) . TGF- B,
(1:500)7E 37 °C N H 1 h, BfREh 2% v 7 (PBS) ¥k
W B A 5P %R I1gG(1:1 000)7E 37 °CiR &
20 min, 2 DAB W (4 4 oK EAL S,
e g, I E A JFA R, L Image-Pro Plus £ 4F:
FE R WO B 1A R0 B 2R 5K T AR 15T B R T
T AACRR 53 W B /FH 1 3 3k 1 D) .
2.6 i 2 At ARG DU B UE H Th17/Treg 44 M L 4
Wi S AR ES 40 B 9 LA 1500 remin” B0 10 min
CEE135em, TR, CREMA AL ER . W T
Treg 43 M7 , ¥ FITC .PE Hl FoxP3 PerCP-cy5.5 JH T %t



5529 55 9 ] HEXBAFZRS Vol. 29.No. 9
20234F 5 A Chinese Journal of Experimental Traditional Medical Formulae May, 2023

CD4'CD25'FoxP3 Treg 4il il Y 2 Kz HAH 17 114 [ Ff 741
XFHE X T Th17 43 B, %k 4 4 B A bk 8 448 P 25
% ,PMA RIS BB W R fil ¥ 5 ho 4 FITC.PE Al
IL-17A PerCP-cy5.5 | T X} CD3"CD8'IL-17"Th17 4
it G e, T A% [ 4[] o 2806 I, SR J5 5 TG 1 R 20 Jif
BERR B IR VR, 2 A0 e SORS: T g gk L 40 e v
Th17 Fl Treg 41 it L4
2.7 AR Bk (Western blot) #6145 iz 2H 21
IL-6 . STAT3 By 2 K P 300 ¥ A 24 i i Ak 38 245
o 8 40, 3 L 12 000 r+min™ 250> 30 min, i i 12%
SDS- % W ¥ Bt e %E e i Uk 43 B 45 i 8
(50 pg), - 7E % i K 5% BSA (¥ TBST & 4] Bl 105
5 60 min, $% 1:1 000 A —¥i, £ 4 °C Fid " . H
B-actin . _EREXT FR o $42 1:2 000 fin A BRAR B #1102
itk 1gG, E IR 1 h, FABUR A ECLABH . 5
PVDF L0 F 1 min, BA fb 22 &6 E ,
XU LL AN D6 3 A AL AF Odyssey 49 B4R , H
Image JH/FME H B9 4571 5 N2 B-actin K JEAH , VA
P LA 2238 JLAR X 55 &
2.8 Giilz#sr#r R AH SPSS 21.0 48 i 4 it 45 4k
P b 3T EORER F xks Fon M REAR SE HEAT IE S
PERL I J7 22 FF PR R 5, 7 25 55, BRI 3R O 2541
BEAS 56, JFHEAT 41 18] ) 22 6 LU 3K 5 O 22 NSt R
SRR S, P<0.05 225 B A G E L
3 &R
3.1 X UCKESE A 80k B8 b i IEF
HipN AT AR A 77 ) | SRS (1R
JBE 42 4 A Al 5 A5 2 25 i 235 K A2 A, R AR e
i 11N o ORI 5 T R € 775 3 A K
HiLHY (1 98 PR AR 5 5 R A LA, A% 4 2 AL 4 W 4
4 32 150 RH X el A2, R M AN IR T e B s 2 B D
15t 97 Ji] ] 52 A PR AR | 3 43 15t 97 i TR LI A
. WKL,
3.2 XUC KRS MmALZIL-17 . TGF-B, & 1 # ik
o 5 as A R R A K RS i 4 4T IL-17
B F LK T (P<0.01) , TGF-B, 8 H £ ik
KPR BRI (P<0.01) ; SRR LLHL , £ 4h 25 R
FUZ5 W A 21 IL-17 R [ 3R 35 7K OF B 35 B AR (P<
0.01), TGF-B, f H Rk KV 2 % T+ & (P<0.01); 5
AT 25 AR i A LA, AT 24507 ) 4 IL-17
F2 kKO B AR (P<0.01) , TGF-B, % 132 ik K F
W FE TR (P<0.01). WK 2 K3 . F1.
3.3 X UC KB IE Th17/Treg 40 Ml HE 6] /9 52 1
5o HA B BRI 4H CD4'IL-17(Th17)/CD4"

TE:A A 4B, BRI C EV R D. A 25 A IR 4
E. AJ25i7 R 20  F. A5 250 ey ) e (] 2- 1] 4[]
B1 AAGHUCAREHALFEFZNZN (HE,<100)
Fig. 1 Effect of Shaoyaotang on intestinal mucosal pathology in
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Fig. 2 Effect of Shaoyaotang on expression of IL-17 protein in
colon tissue of UC rats (IHC,x100)
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Fig. 3  Effect of Shaoyaotang on expression level of TGF- B,

protein in colon tissue of UC rats (IHC,x100)
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Fig. 4 Electrophoresis of IL-6 and STAT3 protein expression in
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