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[Abstract] Objective: To explore the effect of Tongxie Yaofang on the immune microenvironment of

colorectal cancer in mice under chronic stress and the underlying mechanism. Method: A total of 40 male SPF
BABL/C mice were randomized into normal group, stress group, Tongxie Yaofang group (13.65 g-kg'), and
Tongxie Yaofang-stress group (13.65 g-kg'), with 10 in each group. Chronic restraint stress was induced in
mice and administration (ig) of Tongxie Yaofang began after 7 days of stress. On the 14" day, forced swim and
tail suspension tests were used to examine the behavioral changes of mice after stress and the subcutaneous
colorectal tumor was implanted in each group of mice. The effect of this prescription on the body mass and tumor
volume of mice was observed. After the last administration, mouse serum and tumor samples were collected. The
content of T lymphocytes (CD3" , CD4" , CD8 , and CD4/CD8 ) in tumor was detected by
immunohistochemistry and flow cytometry and levels of corticosterone (CORT) in peripheral blood, and
interleukin (IL) -2, interferon-y (IFN-v), IL-6, and IL-10 in the serum were determined by enzyme-linked
immunosorbent assay (ELISA). The protein expression of inhibitor of nuclear factor- kB (IkB) kinase /B8
(IKKa/B) , nuclear factor-«B (NF-«B)a (IkBa) , NF-«B p65, and phosphorylated (p) -NF-«B p65 was
measured by Western blot. Result: Compared with the normal group, the stress group had large tumor volume
(P<0.05), low content of CD3", CD4", and CD47/CD8" (P<0.05, P<0.01), high content of CD8",
of T helper 1 (Th1)-secreted IFN-y (P<0.05), high content of T helper 2 (Th2)-secreted IL-10 (P<0.05) and
CORT (P<0.05) , and IKKa/B (P<0.05) ,
protein expression of IkBa (P<0.05). Compared with the normal group, the Tongxie Yaofang group showed
slow tumor growth, high content of CD3", CD4", and CD47/CD8" (P<0.01), low content of CD8" (P<0.05),
high content of Thl-secreted IL-2 and IFN-y (P<0.05), low content of Th2-secreted IL-6 and IL-10 (P<0.05),
low content of CORT, low protein expression of p-NF-«B p65, NF-«B p65, and IKKa/8 (P<0.05), and high
protein expression of IkBa (P<0.01). Tongxie Yaofang-stress group demonstrated slower tumor growth, higher
content of CD3", CD4", and CD47/CD8" (P<0.01), smaller content of CD8" (P<0.05), higher content of IL-2
and IFN-y (P<0.05), lower content of IL-6, IL-10 (P<0.05), and CORT (P<0.05), lower protein expression
of p-NF-kB p65, NF-kB p65, and IKKa/8 (P<0.05,P<0.01), and higher protein expression of IkBa (P<0.01)

than the stress group. Conclusion:

low content

high protein expression of p-NF-«B p65, NF-«B p65, and low

Tongxie Yaofang can delay the growth of colorectal cancer under chronic
stress and alleviate the deterioration of the immune microenvironment, possibly by inhibiting NF-«B signaling
pathway, regulating the function of T lymphocyte subsets, and thus suppressing the secretion of pro-
inflammatory factors.

colorectal cancer; chronic stress; immune microenvironment;
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Table 1 Effect of Tongxie Yaofang on weight change of mice (x+s5,7=10)
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I 24.13+1.14 22.23+0.52% 23.80+1.62 24.09+0.88 23.65+1.10 23.33+1.23
AR 13.65 24.55+0.74 25.15+1.26 25.95+1.35 26.98+0.68 26.72+1.02 27.13+0.66
REE YR & 13.65 24.88+0.89 22.62+0.58% 24.59+0.64 25.24+0.60 25.55+1.12 25.85+1.04%
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3.2 XF/NEUMRE R R AR A 5 IE R A
FOAE, AL PR R AR S R 9 B 0 (P<
0.05) ; Ji 15 2 77 20 ) Je M (A Ui /s, fH 22 S e e 3
R SN P, R TS T I 2 R R AR

N EZER TG E L R 2,

3.3 AT hEkR g

3.3 /MR UK LR E R R 5

IEH 2 LR 0 N 3 A A K, R A DN BR
.49.



5529 5 12 ] RELEFFFEHRE Vol. 29, No. 12
202346 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2023
®2 BEEAMNRBEREMMNBENZNE (F£5,2=10)

Table 2 Effect of Tongxie Yaofang on tumor weight and tumor inhibition rate in mice (x+s,7=10)

215 F 4 /g kg fith 927 1A /mm® /g IR 3R /%
EH 4 833.36+106.54 0.95+0.13 0.00+12.78
N 1097.73+87.57" 1.51+0.26" -34.82+14.62"
RCE ! 13.65 648.87+60.45 0.74+0.13 21.58+6.86
I V5 B 5 IO R L 13.65 868.90+99.04 0.99+0.21 20.06+11.53

AN B B[] 5 2548 (P<0.01) 3 98 15 22 5 4/ RS 3
Wf Ly B 28 i 8 o 5 A L,

®3 FEIEET xR RE K SE I R B A E AR (+s,n=10)

IR V5 By 4 2 )[R B , 9 TS 7 NI /N BN Bl
B 1a) B S s/ (P<0.05) . L33,

Table 3 Effect of Tongxie Yaofang on immobility time of forced swimming test in mice (x+s,n=10) s
4157 /g ke EBDN %14K H35K
I H A 54.97+14.77 56.99+8.37 57.71+8.03
7 3 2R 56.14+8.76 117.55+18.10" 137.76+16.69%
IRCE 13.65 57.36+7.02 56.09+10.02 55.70+12.73
TS E 5 R 13.65 54.65+12.75 92.67+21.44 98.96+9.46%

332 X/NREBRLBANIGEEGZNE 5 IEW
2H P A, 18 PR I s RS A )RR R, R A N B R
AN B B ] 0 35 14 (P<0.01) 59/ 78 B 5 41/ A 3

x4 BEEAWNREBREIZEAH BRI (X+s,1=10)

TR AN (EIE=3 5 v 2 M= = a A B VA &4 s A
IR V5 B Jy 4 25 )[R B , 9 T 7 N /N BN Bl
A 1a) B s/ (P<0.05) . L3 4.

Table 4 Effect of Tongxie Yaofang on immobility time of tail suspension test in mice (x+s,n=10) s
215 Mik/g kg EBDN H14K H35K
EHA 81.02+12.83 80.67+10.34 83.56+9.26
Ivg &l 78.33+15.52 161.17+21.22% 168.16+26.82%
CRCR il 13.65 80.98+9.97 77.81+7.03 76.82+8.73
9o 15 B 5 I R L 13.65 83.00+12.25 133.32+17.42 113.30+7.59”

3.4 X/NEUE AP CD3.CD4" .CD8' .CD4/CDS8"
Tk e di s, 5IEW AL,
N B 2H /N U AR P CD3T.CD4" .CD4'/CD8" F [ (P<
0.05,P<0.01),CDS8 FHE4N i it T+, (A2 7 T4
T2 38 S0 15 2 07 4 /0 BB 1A Y CD 37 BH 2 48 i
xS

CD4" {1 41 il .CD4'/CD8" I FI (P<0.01),CD8" [
PEN B B B R (P<0.05) 5 5 0 4] e, s
BT N 3 4H /S BRI AR P CD3TFH 1k A L L CD4 FE
4l .CD4'/CD8"_EF+(P<0.01),CDS" FH % 41 it %
TRE(P<0.05). WS K1,

BIEEAI/NREE B CD3'.CD4".CDS" . CD4"/CDS PR M R M0 (x+5,7=10)

Table 5 Effect of Tongxie Yaofang on ratio of CD3", CD4", CD8", CD4"/CDS8 positive cells in tumor of mice (x+s,n=10)

25 /g ke CD3" % CD4"/ % CD8'/ % CD4'/CDS§"
EH 4 3.91+0.74 2.58+0.30 3.34+0.10 0.78+0.11
N A 2.50+0.34" 1.13+0.26” 4.04+0.48 0.28+0.05>
i 5 22 05 41 13.65 5.96+0.27% 4.5240.37% 2.29+0.12" 1.97+0.06>
i V5 2 7 I 20 13.65 4.52+0.37Y 3.26+0.20" 2.59+0.20 1.26+0.05"

DRV ] RS S NS I o=t A A VA €2 AN
LR A P CD3"BH M 40 i 85 & F 1% (B 22 R e 48 i
= X, CD4" [ % 40 il . CD4/CD8" ik 2 | [% (P<

. 50 .

0.01),CDS8"FH 1 40 g 0 & 3% 7+ (P<0.01) ;96 V5
By 20 /N BB AR N CD3TFE P 40 i . C D4 FH 4 40 i
CD4'/CD8 i 2= |- F+ (P<0.01) , CD8" FH 14 41 ity %k £
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TE: AVIEH 2 s BN RS 2205 4 D 5 207 W e (181 2 )
E1 FBEEHAMNREEF CDI . CD4'  CD8 FRIXKFERHI (FuyEdifk, <400)
Fig. 1 Effect of Tongxie Yaofang on expression level of CD3", CD4" and CD8" in mouse tumor (IHC, x400)

Y R (P<0.01) ;5 W i 20 b A, 9 T8 505 o ik 2
7N B R P CD37BH P 41 i . CD4”FH 1 41 i . CD47/

CDS8 B & | FF (P<0.05, P<0.01) , CD8" BH 4 4 Jig %k
B R FH(P<0.05)., WLFE6,

*6 BEEAX/INRBEE S CDI.CD4'.CDS'.CD4/CDS FAME M A 5 L BRI (¥+5,n=10)
Table 6 Effect of Tongxie Yaofang on percentage of CD3", CD4", CD8", CD4"/CD8" positive cells in tumor of mice (x+s,n=10)

21 51 Fl /g ke CD3"/ % CD4"/ % CDS8'/ % CD4'/CD8"
EH A 1.04+0.16 38.18+0.73 44.59+0.84 0.86+0.03
o7 8 0.77+0.10 22.75+0.91% 56.29+1.36% 0.40+0.02%
TS E T 4 13.65 2.46+0.33Y 54.980+1.98% 29.84+0.73% 1.80+0.11%
I V5 2 5 g P 4L 13.65 1.45+0.23% 49.49+2.08" 33.17+2.46" 1.50+0.10%

3.5  %F /N B 3 N CORT. IL-2, IFN-vy . IL-6 #i
IL-10 & S W52 5 1E 5 41 H e, I st/ B 7
N Th 20 A IL-2 & 5 AL, 22 % g it i
IFN-y % i [ 11 (P<0.05) ; Th2 40 Jfl 5 1 IL-6 & & I
L, E SIS E X IL-10 . CORT 7 7 B i F+ &
(P<0.05). I 7527 4/ UM T Th 44 i P F 1L-2

M TFN-y & 4 J+ 75 (P<0.05) ; Th2 4 i A 7 IL-6
IL-10 7 # [ I (P<0.05) ; CORT % #t BE A%, 22 % €
Gt o 5 A R TS N AL B
1ML 3% N Th1 40 M A7 IL-2 #1 IFN-y & & JF & (P<
0.05) ; Th2 4 ffd A -7 TL-6 . IL-10 7 & f# ik (P<0.05) ,
CORT 7 it W] L PR (P<0.05) . WK 7.

£7 BEEAMNRMBEAR CORTIL-2. IFN-y IL-6 F1 IL-10 & 2B (¥+s5,n=10)

Table 7 Effect of Tongxie Yaofang on CORT,IL-2,IFN-y,IL-6 and IL-10 content of mice (x+s,n=10) ng-L"
21 5 H /g kg CORT IL-2 IFN-y IL-6 IL-10
EH A 38.54+1.44 51.02+0.51 144.14+0.80 19.06+1.08 66.01+1.10
v &t 43.01+0.92" 49.18+1.17 137.13+1.11" 20.90+0.72 68.02+0.44"
I 15 5L 4 13.65 37.14£1.01 53.99+0.23" 150.17+2.28" 16.03+0.64" 64.13+0.31"
9o 15 By N AL 13.65 39.12+1.13% 52.24+0.73% 143.61+2.319 17.17£1.03% 66.55+0.56"

3.6 0 & 2N B AR BL I GE B s 5 OE A
Fb A, I 3% 20 /N BRUEE KR ) p-NF-kB p65 .NF-«xB p65
HHFRBI S B2 R TG E L IKKa/BE H
Ik W T+ (P<0.05) ; IkBa 25 1 B b 3R 3K T %
(P<0.05) ; J8 15 %2 J7 41 /)y B8 4 N p-NF-«B p65 &

5T B, H 22 % 515 3 L ; NF-«B p65.

IKKa/B 1L B TR, 2250 it L (P<

0.05); IkBa & 1R 5 W T (P<0.01) . 5

oA, R 15 B R 4L /I B R N p-NF-«B p65 .,

NF-«B p65 . IKKa/B i 114 ik W] 2 T F# (P<0.05, P<
. 51 .
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0.01);IkBafE FHIRIX B ET &, R AR X (P<0.01). WF8 .2,
*8 BEEAMNRBEALANF-«BHEXEARIENZM (i£s,n=3)
Table 8 Effect of diarrhea prescription on expression of NF-xB-related proteins in mouse tumor tissues (x+s,n=3)
2H 531 Fl /g k! p-NF-kB/GAPDH NF-«B/GAPDH IKKa/8/GAPDH 1kBa/GAPDH
IEH 0.96+0.26 0.67+0.14 1.19+0.13 0.93+0.20
A 1.06+0.26 0.71£0.12 1.80+0.29" 0.4120.04"
RGeS 13.65 0.86+0.25 0.29+0.04" 0.66+0.16" 1.63£0.17%
URCE R e 13.65 0.49+0.07" 0.30+0.06 0.62+0.12% 1.12+0.18"
p-NF-xB - e 60kDa il e R AT H B R T R S Tk AR
; : Ay SR, AT 25 R 3 A /5 Caco-2 i i
NE-AB [ —— — s 65 kDa IkBa [ 3K, & 4 2% fift 1BS HE IR 19 4 FH I 5L 68 4 46l

IKKa/B
R

IKBO i . cmm— e 34kDa

GAPDH <« < < <. 37 kDa

A B C D
2 INRYEK B IKKa/B.IkBa  NF-kB p65.p-NF-«B p65 & [ &
ey
Fig. 2 Electrophoresis of IKKa/8, IkBa, NF- B p65, and

p-NF-kB p65 in mouse tumors

4 itig

H B 2 AT AR — AR AL A A A DA
TR IE , A " S B A U AT R
I ARG H BN R —— M Sk . BRE R
2 7B R N T D T B U ) 77t I R QI B
K 1R 3 AT T HPA Ry 28 B8 i 1 R R ) S e
20 JH0 1) B 5 IV 25 DI BE L DA T AR o R ) A R N A
IO VR Al 2R R RE B8 5 R T RIS T A R A R
8 e K 2 BUE 5 T AR i O 5 5 BT i L 4
I S D) B G VT A TR 0 A S AR B R R AR
B RE L , 2 075 A I AL ™ K o 64 L R

T Z T e A PHE OB ) B R
FIAT VR Bz B AV R, BeAT A BRI 15 1R TS 2
8, e R IR T AR AE T W by W 25 5 Ak 45 9%
TR T o T LA R R 24 S5 3 A 1A T 1
M5 5 AT o B2y, 3R I 58 0F T 22 2 ik s o B A
Be, AT VSR R B R A 25 B, TR R AN
BB KA e 2y, O IR 251 2 2 2, S RERUIT,
FrREAT I, MUBEEIR . U255 R, BE AN IR I | R AT
AR H L. AU BRI TS 7 R
5210 5 B LR AR 57 TR 45 W 2 S5 Mg 3 P B
i K IR R D AR BUAS B S o X ¥
5 AR AT A2 1 e B AR e A BT, e B R A

. 52 .

45 Jin s A0 L 1) G B AE AT B SR R AR R T 2 B
T AL B O (MAPK) 85 8 1k 35005 75 5 445 I o 4 i
P8 T AR R A ok R T AR 3 41 [ A Uk B An i
(ILC3s) WY IL-22 i 42 2 5 s b e B e, DA T ek 35 15
g . W R R TS 2 B ek
B P A S5 AR PL AE B Wb & A TR E BIL A o

— RO SR WL AR Ak T R EORR A B B 23 fil
& HPA &I R & 1 CORT, DA T AR 1 g 3 30 355 Pk , 2K
75 figy 8 R R 92 R A O i K W 3 25 L AR iF K R
M S 1B g JE 2 o ORI 5 b 0 e L 35 K M 9 /S R
AU IE 52 g 07 I el /0 B e e e A B O
I 7% BL CORT R ik 14 i ; NI 16 22 7 1y T Tl 4%
SR UL /N UM 9 R /0N | I B CORT R 3R ik
WY ST R, 4 s 98 15 28 07 AT B e Tk N BOIRAS L R
P CORT Y R 3k, PTH1 l OR o oo A= < o

T 94 2 200 i S0 B 2 S e L A7 i 93 ) g 1) o 24
B, CD3" R e & {K G 3% /K V-, CD4 "3 2o B Jist 2 il 4
JiL PR T A% 47 Tk JRa 40 i, C D8 U L A 41 i 75 36
AE 73 W Z2 i 4 J PR 3% 0 0 355 S e 0 B O T
I 24 CD4"/CD8" 4k i W) 240 Jid 4 325 Ty 68 Bl 9 4f1 L W 0
e 96 240 ML R P T B8 B3 2, DT 5 | A e 2 24 L 34
5. Th1 A1 Th2 J2& T ik B 40 A (9 2 AE 284 W 3 , Th A
21 i 43 3 TL-2 . IFN-y Al TNF-B %5 [H 7, n] 3458 T 41
Ji A S B0 G0 % RN . Th2 U 40 i 43 3 TL-4 |, IL-6
IL-10 %5 K, 261 T 40 0 36 16, A S5 4R 0 e g
AR, AEIE R A ML JE Y Th/Th2 fff 32 4f
B B RN B - B R ES o T 22 W 98 R S, 18 N 9
20 K W g I R A 22 R S A I Th 1)
Th2 F AL i %, Thl K40 g R 1 6 38 F B . Th2 A
4 fo T2 ik I, BD Thi /Th2 SR 220 0 AKHF5Y
R RCE Sy ol G 7R R A W N O A
B CD3".CD4 .CD4"/CD8", T i CD8 4 Jit ¥ & ; ¢
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HE Thl 40§ 43 W IL-2  IFN-vy, 41 ] Th2 43 W 7= &
IL-6 \IL-10. #7559 15 24 J7 nf 2038 K 98 1 B v
T bk O 240 B S B 1Y) S 22 D i L 3% %% Th1/Th2 ¥ 4% , 4k
Fof G 2 TR 1 T RS

WF5E R W], NF-«B {5 538 [ S 5% 5 A 7 78 &
iE KR g & e h i EEAE P, NF-«xBE &Y
J& p50 1 p65(RelA) By 55 R A&, H it NF-«B &l
AN R S IR T, p6s M 2 1 TkB Y 1Y 45
GEAL. IEEEN T, BT IkBa 945 &, NF-«B &b
TRIGAIRAS , 2 32 FP AT 5 WL, IKK g 23 B0 |
fili 1B W 12 1k [ i L A2 9F NF-«B 8% 15 1k #E A 20 M 4%
W o NF-«B {55 90306 237 A 4 R A T, DT 5 3L
RAE W) KA T e A 4 Ak o 5 NF-kB 306 &
PE 0 25 R A8 P RE IR T B g R A
NF-«B {5 53l i % T ik 0 40 B 431k S Al A 4 45 A &
14 41 J] e 9 D Re e ok AT B L AR T Al b
FIK Y 1B AT LU ] NF-«B 38005 DL A T ik 8 48 g
Ol B AR e R F A AR S R R L T
TS B T BN, M 41 21N p-NF-«B p65.
NF-«B p65 . IKKa/B i [ 3 15 8 0F # 20 M W A T
R, Tl IeBo 2 F1 2% 3K T, B2 75 8 15 28 Jr 5] 3 it
SR AT {5 5 38 #% NF-«B 1A 6 8 1 £ 1k, Wi i
T I L 40 L % D e A AR E

g5 BRIk AW IR S 15 7 Be 08 4 i v
D7 3 K g 98 /N B B A HOE T ML o] RE S
NF-«B {5 53 % 19 335 A 5¢ , #F— 20 857 Tk 2 21
JiEL S T i I 28 1k PR 0 0 i 2 B JE K g
KM % R o T IR B A0 T R A R BE A Sk Mk R e Tk
B — AR S D R T R A T A
B 0 A FH 4880 0 2 5[] Hsf 5 o) HL A G 72 40 B, G L
L NK 20 M BSR4 I A L B T AR TR A
N T — 20 PR A XTI e B 5 1 T Ak AR
BLAL, LA Sk 95 15 52 T BHLSE K o 1) & A TR 4 A1t
B2 SRR
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