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[ Abstract] Objective: To observe the influence of Chang'an I prescription drug-containing serum on

IgE-mediated RBL-2H3 cell degranulation model, and explore the mechanism of Chang'an 1 prescription in
inhibiting RBL-2H3 activation degranulation and releasing inflammatory mediators with v-yes-1 Yanaguchi
sarcoma viral related oncogene homolog (Lyn)/spleen tyrosine protein kinase (Syk)/mitogen-activated protein
kinase (MAPK) signal pathway. Method: Preparation for Chang'an [ prescription serum. Animal group, SD
male rats were randomly divided into Chang'an I prescription serum high, medium, low dose, and blank
control groups with 10 rats in each group. Dosage: 10 mL-kg" distilled water was given to blank control group,
while Chang'an [ prescription serum high, medium and low dose groups were respectively given to the
Chang'an | prescription concentrated crude drug with concentration of 1.15,2.30,4.60 g-kg', respectively once
a day for 7 days continuously and then blood was taken from aorta ventralis and centrifuged. Ketotifen as the
positive control drug. Mast cells are counted with toluidine blue staining. Cellular release of B-aminohexose was
detected by colorimetric method. Contents of MCT, TNF-«a, MCP-1 and histamine were measured by enzyme-
linked immunosorbent assay (ELISA) kits, Lyn/Syk/MAPK protein levels were detected by immunoblotting.
Result: For cell activation and degranulation, compared with the blank control group, the model group had
more cell degranulation (P<0.05), compared with model group, the cell degranulation rate of each dose group
of Chang'an I prescription decreased (P<0.05). The release rate of B -hexosamine in each dose group of
Chang'an [ prescription decreased significantly (P<0.01). For the release of active mediators, compared with
the blank control group, the contents of histamine, MCT, TNF-a and MCP-1 all increased in the model group
(P<0.01), compared with the model group, the contents in each dose group of Chang'an I prescription all
decreased significantly (P<0.01). Compared with the normal group, the phosphorylation levels of Lyn and Syk,
extracellular regulatory protein kinase 1/2 (ERK1/2), c-Jun N-terminal kinase (JNK) , and mitogen-activated
protein kinase p38 increased in the model group (P<0.05). Compared with the model group, the Lyn, Syk and
ERK1/2, JNK and p38 protein phosphorylation levels reduced in Chang'an [ prescription group (P<0.05).
Conclusion: Chang'an [ prescription drug-containing serum down-regulates the phosphorylation levels of
proteins Lyn, Syk, and ERK1/2, JNK, and p38, inhibits RBL-2H3 cell activation and degranulation, reduces
the release of cytokines and chemokines, such as histamine, MCT, TNF-a and MCP-1, it may be one of its
mechanisms for treating IBS-D visceral hypersensitivity.

[Key words] Chang'an I prescription; medicated serum; mast cells; degranulation; mechanism
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1.1 sh¥y e SD Mk KR 40 H, rh b o 4k 3 F)
S B W H R A BR A R AR AL A % IE 5 SCXK
(H0)2016-0011, 1A i & 180~220 g, A Tl £ 7 245 1fiL
o Wi S5 T [ v R 27 B 74 4t 15 B SPF 930
Y5256 ot 3h Y B N IR EE 22~25 °C, A X IR B
60% , B W) S ORI R 78 R o AR 525 38 o [ o
b2 6 V4 Al s o = 2 0 3 25 DL S A AR A A G R
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35 9% 5 (36 [E Hyclone 23 | L it 5 43 51 28 GYGO116,
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5 25200-056) ; DNP-has ( 3£ Biosearch
Technologies 23 A , 1t 5 D-5059-10) ; TNF-a, B 4% 4H
JitL s A B -1 (MCP-1) K 21 e it 506 s 328 W fF 0 s
(ELISA )5 & (i ZR ME AL 90l A BRA /L L5
23 51 4 SXB007, SXM043, SX07003) 5 K fil 2 JB &
M1 i MCT ELISA i 7 & (VL 95 1 IR 2B W Bl 4 A FR
IS HES BS-E11109R2) 5 20 g 71 3 5 28 11 I e 1/2
(ERK1/2), WM Ak (p-)ERK1/2, c-Jun 44 K& R Ui ik il
(JNK) , p-JNK, p38 £ 22 43 %4 it 1% 4k & 1 ¥4 g
(MAPK) , p-p38 MAPK,, Jlft /i 2 2 #& 11 % iF (Syk) ,
p-Syk, Ak 52 7K 7Y % 52 2 25 1 3% B (Lyn) , p-Lyn $T 14
( 3¢ [ Cell Signaling Technology 2 @ , #it 5 4 51 Ky
4695, 4370, 9252, 4668, 9212, 9211, 12358, 2710,
2796,2731),

1.4 U#  SCT-13V-85V14 A% I =5 3 1% 7 55 0
HL(3€ E Thermo Forma /s 7] ) ; BECKMAN %I 4= £

.50.
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22 R 1S EHMERS RRAHHEER
12h,EH 2 h)5 8 FEeh kR, FRFHE2 5, U
3 000 r-min” &0 10 min, 53 & L5 £ 56 °C /K K
1% 30 min, 0.22 pm 0 L8 B D BRI, o R AE
#H .
2.3 WA B-2 5L OB T I ( B-HEX) BE R
B RBL-2H3 41 il 1% b - % % % 2E K 9 19 RBL-
2H3 4N 4 Fh T 24 FLEE IR AR P B 2.5%10° >/ mL,
5%CO0,,37 °CHi F 48 85 35 2 4 WG BE . REALmA
Pt DNP-IgE FR40 (A T i Wk B2 0 100 g+ L) Bl
W AERBIERAME3I K. s A R,
W% 1505 & 25 Mg A e R i A, R Oy A
BHBANEAEE MM 24 he KEHEMA S KK
200 pL( 7 100 wg-L"' DNP-has), 25 (440 11 % & &
G AL, 37 °CIE T 1 h, Hl 34 40 il B-HEX 1 B .
Rl B-HEX i 3« 7K 10 min 28 1F [ I, 4
4 LE W, BEALELS0 WL im A #) 96 FL % 35 A,
AW 4-1il§ 5 2R -N- £ Tt - B-D- 22 56 48 & B 17 50 L,
37 °CH#%F 1 h, il A Na,CO,-NaHCO, 2% i #{ 200 L
Lk, T 405 nm AN K WG BE A, MR 4 4 3T
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HA-IEHH B A)/(BBEEFL A-1E % 4 B3 4) x
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2.5 ELISA K40l I3 MCT, TNF-a, MCP-1
20 o R BB RBL-2H3 40 i, Wi 45 40 i 1 3% R
ELISA £l 45 40 I 7% 1 MCT, TNF-a, MCP-1, 41 Jiit
A e, R A R Ay 4 P ) U A R A

2.6 & [ % % B i (Western blot) K6 il Lyn/Syk/
MAPK & 1 b H i 2 4k % 35 K 2 RBL-2H3
Y5, W R 40, 4 °C PBS 2% Ml VR 2K, BB A
[N | WG (R R S S L A DR iR L SR STy
20 min;4 °C,12 000 r- min™ % % B.0> 10 min, L& %
LG R BCA WLk 47 8 1 &, U8 8 2 P vk
22 gL'y A EMEZ IR A5 100 °C 48
10 min, 2 000 rmin" & .0> 5 min, 4 H 89 5E [ 5>
Tt T o M v i G L A A, ERE L LUK, B
L = i B 30 min, PTAK W B 43 51 R p-INK
(1:500) , INK(1:1 000),p-ERK (1:1 000) , ERK
(1: 4 000) , p-p38 (1: 500) , p38 (1: 4 000) , Lyn
(1:5000),p-Lyn(1:1 000),p-Syk(1:1 000), Syk
(1:2000),4 °CHiF & o % . TBST ¥k 3 1%, &K
15 min. FH 5% LA W5 Ky -TBST#i B — Pt (1: 5 000),
FRBER 1 h, TBSTUYEME M A ECL & 4, B G, il
JH Image J KA A 2 g6 25 2

2.7 Giilsh ik RHAISPSS 19.0 8o 4k, Bt
FH xs Fm B0 W6 2 ISR L O 2555 A
RO 22500, N A R e/ 3 M 25 Rk (LSD),
B AN R E S A3 A R 22 5 M R AR S 80
¥ rh Z2 AN gl 37 RE AR Kruskal-Wallis H A& 56, A P<0.05
hERAGI R L,

3 &R

3.1 X B-HEX BECR M2 525 4] i, 3
B2 A1 20 i B-HEX B0 1 35 T 5 (P<0.01) 5 5 45
RV L3, W 15 07 3 25 103 4% 57 2k 20 B % oF
#H B-HEX Bl %8 1 3 B IR (P<0.01) . WL 1.

3.2 % RBL-2H3 4 Jfd JJi 0k 32 A 52 4 i
Yt 5 45 WOoR a5 (AN AR K R, BRI R
Z U, 40N A% T O AT DL 0T R T, Gl TR i SR
o 5 A5 2 A R R P T O A (B 0 BT ) S TR
EEWER AWM R R, 55 A4, B
TR ZH 240 it 5 AUk 2 H W 3G 22 (P<0.05) ; SR R4
Fed, 22 15 J7 4% 790 o 20 DA S R 85 25 4 440 it gt i
R BB R (P<0.05)., WK1,

3.3 XF4AM E 75 MCT, TNF-a, MCP-1 J2 41 Jii & &
MIsZm 528 A A BB A A i 3 R MCT,
TNF-a, MCP-1, 4} & i & 3% T+ 5 (P<0.01) ; 54

£1 BRISHIAGMBEN B-HEX B AR K 40 i it B fr R0 82
i (X+s,n=10)

Table 1 Effect of Chang'an I prescription containing serum on

B-HEX release rate and degranulation rate (x+s,n=10) %
15 H /g kg B-HEX B % Bt A R
%5 - 8.15+0.76 11.09+5.35
LY - 59.70+0.43% 68.29+4.39"
[[EE=A - 20.20+0.12% 34.29+3.209
Wi 15 1.15 34.40+0.2249 48.87+4.71%9
2.3 33.18+0.1349 43.1143.63%9
4.6 32.10£0.01749 39.84+3.90%

W5 OE 4 VP<0.05,2P<0.01; 5 88 41 F #5 P P<0.05,
DP<0.05; 5 8% 540 A 9P<0.05,9P<0.01( 3 2~4 7)),

. '. -. I\‘c:w-.'w\"' R
S QAR »@(‘2/{; 0.1!
0% FAVETEN astve
D.C:. ‘\9; "6‘
A K )
hi‘lg‘ BA.\\'QA

R75v 80
SO

A2 F UL BRI OB S5 4L D. 22 15 5 KGR B 4 S E. g %2
1505 il 2 F % 145 07 i) ek 2 (7 2~3 [f])

B1 BRI SHEEME RBL-2H3 4 i B B 2 i 500 (T
5, x400)

Fig. 1 Effect of Chang'an I prescription containing serum on

degranulation rate of RBL-2H3 cells (toluidine blue, x400)

RUZH AL, & 155 & 25 s A% b L R i 2
i B A 4N _E 35 MCT, TNF-a, MCP-1, 41 % % &
(P<0.01); B4 1 %5 J5 i %0 i & 25 1% W il MCT,
TNF- o, MCP-1, 41 ¢ B ik, £ F A% v o) 4 4l
(P<0.05), 5B ERLHRIT2E L.
W2,
3.4 XJLyn,Syk & A M H#ER KR 2m 5
25 2 LB, 4R B 40 40 i p-Lyn A1 p-Syk 25 [ 2 3k /K
B 5 T R (P<0.05) s SRS AL LA B T 5
25 10195 4% 57 & 41 K i B 25 4 p-Lyn, p-Syk 75 1 £ ik
K- L AR (P<0.05) . WL 2,33,
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x2 BRIEFAHMBEMEMEEMCT, INF-¢, MCP-1, HEE & BRI IH (X+s,n=12)
Table 2 Effect of Chang'an I prescription containing serum on contents of MCT, TNF-a, MCP-1 and histamine in cell supernatant(x+s,
n=12)
i3 g kg MCTr TNF-t?z MCP-rl éﬂﬂir
/png-L! /pg- Lt /ng-L! /gLt
EgE| - 242422 185.8+5.7 1583.0+120.4 24.8+23
e - 38.8+1.42 385.8+8.02 1921.0+164.12 42.0+4.0?
i 45 5% - 23.842.29 255.1+15.39 1221.0£152.3% 22.740.9%
Wit 15 1.15 32.7+1.6%9 299.4+17.449 1716.0+134.3%9 35.5+1.849
2.3 24.4+2.99 279.5+22.5%9 1710.0+109.6%9 27.4+3.640
4.6 23.8+0.64 268.1+5.39 1371.0+130.349 23.3+1.8%

E 2 RBL-2H3ZHBf p-Lyn, Lyn,p-Syk, Syk B A & A Bk
Fig. 2 Electrophoresis of protein expression levels of p-Lyn, Lyn,

p-Syk and Syk in RBL-2H3 cell

3.5 X MAPK KK & B ALK Frogm 5

25 4, BRI 4] p-ERK1/2, INK, p-JNK , p38 %
p-p38 £ 1 KB KT (P<0.05) 5 58 B 4 LL &,
2 15 J7 2 245 13 A0 07 ) o B R R 2% AT LA S
T p-ERK 1/2, INK, p-INK, p38 & p-p38 1 4 £ ik
K- (P<0.05). WLF&4, &3,
4 g

IBS-D % AL 52 2% , P9 U i 50U 2 LA 0
FRAE SR M 2 ) 0 A% B A E A g ZE AL AE
RN IR R AR Y IR KA R T A A
T W T b T ) G S A0 L L BT b S A R B N
UKL, £ 45 21 e, MCT, 40 g PR 7 55, R0 800E
JIE A AP 22 F e 51 B M A 3 E AR ORI Rk
P B I8 B ) AL BB B A2 B

x3 B&R1SHEHMEX p-Lyn, Lyn, p-Syk, Syk & B R iE K F B M (f+s,n=3)

Table3 Effect of Chang'an I prescription containing serum on p-lyn,Lyn, p-Syk and Syk protein expression levels(x+s,n=3)

215 Fl /g k! Syk/GAPDH p-Syk/GAPDH Lyn/GAPDH p-Lyn/GAPDH
EgE| - 0.76+0.05 0.39+0.01 0.76+0.21 0.37+0.04
8 - 0.84+0.01 1.08+0.02Y 0.80+0.12 1.64+0.12"
il 5 25 - 0.76+0.13 0.46+0.01% 0.76+0.12 0.36+0.01%
Wit 15 1.15 0.83+0.09 0.60+0.06 0.83+0.25 0.59+0.09%
23 0.73+0.07 0.52+0.06% 0.73+0.17 0.53£0.01%
4.6 0.71+0.11 0.41£0.09% 0.71+0.12 0.65+0.02%

x4 BRISHEHMBFN MAPKREREHRIEKTF

G350 (x£s5,n=3)

Table4 Effect of Chang'an I prescription containing serum on pMAPKsS protein expression levels(X+s,n=3)

2151 F /g kg ERK1/2 p-ERK12 JNK/GAPDH  p-INK/GAPDH  p38/GAPDH  p-p38/GAPDH
/GAPDH /GAPDH

2= H - 1.45+0.18 0.130.11 0.64%0.09 0.2620.03 0.87+0.12 0.35%0.09

iR - 1.68+0.25 0.65+0.31" 1.16+0.12" 1.00+0.20" 1.4740.14D 1.2540.05"

i s 2% - 1.3240.26 0.25+0.19 0.6140.08" 0.5140.05" 0.91+0.05% 0.38+0.03%

1% 1.15 1.28+0.14 0.58+0.05% 0.9140.15% 1.05+0.10 1.11%0.06% 0.50+0.07%
23 1.31£0.16 0.33+0.029 0.87+0.05% 0.66+0.15% 1.0140.02% 0.1740.03%
4.6 1.26£0.25 0.300.09% 1.0140.16Y 0.60+0.09% 0.93+0.01% 0.16+0.06%

.52.
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54 kDa
46 kDa

54 kDa
46 kDa

El3 RBL-2H3 40 MAPK K 1% & B R IL Bk
Fig.3 Electrophoresis of MAPKSs protein expression levels
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L5 % SOTR 2SR 40 A G 8 R YT LR SN R 48 i
T2 ERK 5 20 B 38 56 %% Ak RN 3 A0 AH OG5 INK 3 5 5%
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