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[WE] HE #2008 - 800 ik yu b A e 4 - ZIEEE (4 - AP) BB &, B fEE L —
FloBr B IR BUBCEE S BT, ik LR s B SRS , 25 A5 IAE IR B 507 B TS 0.5 mL ARIBCER] i
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Establishment and evaluation of a guinea pig model of itching

MI Ben-zhong*, YANG Wu-bin*, LUO Xiao-ling, WANG Yi, HU Juan, XU Jia-hong, QIAO Xing-fang*

(Chongqing Academy of Chinese Materia Medica, Experimental Animal Institute, Chongging 400065, China)

[ Abstract]  Objective To optimize the optimal doses of histamine and 4-aminopyridine (4-AP) in the establish-
ment of guinea pigs models of itching, and to establish a new guinea pig model of itching. Methods The central composite
design-response surface method was used to arrange the experiment. In the experiment different pruritus agents were hypo-
dermically injection of 0. 5 mL in the depilated area, and the scratching incubation period and scratching number in 30 mi-
nutes were counted after the injection. The guinea pig itching model was evaluated by observing the behavioral changes of
guinea pigs and measuring the levels of histamine and interleukin-6 in the blood. Results The behavioral experiments
found that the scratching frequency in the the combination group was significantly higher than the histamine group and 4-AP
group (P <0.01). The itching latency of the combination group was significantly shorter than that of the histamine group
and 4-AP group (P <0.01). Compared with the control group, the histamine concentrations of the combination group and
histamine group were significantly increased (P <0.05 or P <0.01), and the level of the combination group was lower
than that of the histamine group (P <0.05). Compared with the control group, the serum IL-6 concentrations of histamine
group, 4-AP group and combination group were significantly higher (P <0.01 or P <0.05), and those in the combination
group were significantly higher than the histamine and 4-AP groups. Compared with the control group, pathologic examina-
tion showed proliferation of inflammatory cells in all model groups, and the reaction of the combination group was more ob-

vious. Conclusions The optimal conditions used in this experiment are easy to achieve and have good reproducibility in
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4 JER B MK 112 H IR 200 ~ 250 g, M
TeAF: , FR R DT Hh 2 0F 9T B S 40 sl ) F 5 BT 4 it
[ SCXK(i1)2012 -0006] . =% 3h 44 1] 77 15 8
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1.1.2 EZHLH]

ZH % (‘histamine ) , 77 1 3. C;HN,, 43 F = .

111. 15 g/mol,, 1 =97% , 7= i 45 101646111, 115

H & [ Sigma A H) ;4 — S FEMLE (4 — aminopyridine,
4 —AP) , T CHN, , 3 THE:94. 11 g/mol,
T =99% , 77 95 1002408342, 1 ] 25 [F Sigma 2
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(1) &R

FEFUA S FE Al b, DLSRE R A B (X, ) 4 - AP
(X,) WA SRR, RSB R,
TR R BT IESE -, -1,0,1,a &R, K
FOKFILFE 1, L 30 min PRI AR ) (3 5 45
FEE 1 RERIT 4R 0 B 1) ) RN IR LA DA 4
b il 2 B 8 H,

AKX (a-b) xX=(c-b) x10 FHFFit&
(a: I AH ;b J B H; o FERAAME; X PR AR
G0 B BT AR BREE A — 1 RE S AR 45
JEOE X T RRITEAR I, 9 Sl st ) fr 0, HE 55
— 4510 4337 SRR K HERSE L A1
XFFRIOREL,9 ~ 13 SRR L HEE— 4
10 4357 I E R B D HE e, 46 1 45 oS
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Tab.1 Variables and levels of the central composite design

K Z Factors

IKF Levels

X,/% X,/%

~1.414 0 0
-1 0.014 0.012
0 0.050 0. 040
1 0.085 0.068

1.414 0. 100 0.080
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&2 EpERBr
Tab.2 Experimental designs by central composite

design-response surface methodology ( CCD-RSM)

No. X,/ % X,/ %
1 1. 000 1. 000

2 ~1.000 ~1.000

3 1. 000 ~1.000

4 ~1.414 0. 000
5 0. 000 1.414

6 0. 000 ~1.414

7 1.414 0. 000

8 -1.000 1. 000
9-~13 0. 000 0. 000

1 :No.9 ~ 13 MR,
Note. No. 9 ~13: repeated experiment.
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(3) FAR S Sk
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SPIREAL, BEAT IR UESE S IR I A2 - 34 45 2R 5 40
GO R TONMELEA T LU, PR AR i 22 . SRk
ASLEAG BV R HA B AR R
1.2.3  FeAEdi B B pEA

K ERBE AL o3 A % R 2 (A R K ) RIS
2H(0.03% 41z + 0.07% 4 — AP) #HIZ4H (0. 03%
HRE)F 4 — AP 4H(0.07% 4 - AP) , 5404 10 1,
R RL1.2.17

IESRAS LK B 30 min P A FR AR FR B AN 4291
U AT 2B sk 48 I Sz B R 1 24 B R
5 mL, #8252 5 B0 B . 4% ELISA
TR SR AR AR A T A BRIl T LB T R - 6
(IL-6) M &, RILSERE , Bas ik 5 sh P
SRFRB AN ] B B Bk VD i/ NP B T VA TR T R
SFPEB K R /INER AT B B OF A HE G 68 WL B2

JREH LA TE 2 MR S AE 2L, 6 40 1 A7 30 35 P 1 3
R i AR G A i 938

2 R

2.1 ERGIHABER

FRPE1. 2. 27 TR 3% 2 AT, a0 245 A1
JI—LIJ%% 3. LA ,'é\ﬁz A ﬁﬂ‘] @% s 1@% Design-EXpert
X5 R R AT Z2 o0 e Pk |l H A — 3 XU LG8
RGN . Z etk 7 %

Y =18.32470 - 122.53134X, + 51.45559X,;

“IIA R Y =11.22890 + 225.89505X,
+ 130. 98160, — 148. 39520X, X, — 3459. 50086X,>
-902. 25555X,°,

Z TN AL T Ty 22 53 R BLAUE J7
R P >0.05, RE B BB EME, - =
0. 4337 B, Frn A 7L B 55 AR 22 [ A 26 P A G
PERL2E AU BERTFOI A | RO B RN S
G o XIS T B AT 7 22 43 H g (WL ER
4),BHER X, X, U R B R
S, U A HAA 50 PR X i 3 {40 52 Wi AN 2 f]
LMK, BRI B s ER W EE(r =
0.9048 ) , 1 75 R 40145 J8E Rl Al {5 58 2 BL4F, Ml T
R XoF JUAC B 15 A5 T 25 1A 7 43 B RN S

*3 Rkt 54
Tab.3 Experimental designs by CCD-RSM and scoring results
Y, IR (s) Y, AL

juizs

No. Y, Scratching Y, Scratching A
incubation period frequency

1 50 10 11.268
2 62 26 14. 941
3 130 12 8.914
4 99 34 15. 666
5 38 32 17.339
6 75 20 12.936

7 300 1 0
8 80 40 17. 885
9~13 21 30 17. 436

T AR 8 H RN AEIRBOR MM,
Note. n =8 in each group. The values are averages of latency and scratc-
hing frequency.

&4 OIS TR T 2200

Tab.4 Results of variance analysis of quadratic model

T5 25 KR I A e ¥io7 F P1E
Source Sum of squares df Mean square F value P value
7Y Model 300. 43 5 60. 09 23.82 0. 0003
X, 151. 37 151. 37 60. 01 0. 0001
X, 16. 61 1 16. 61 6.58 0.0372
X, X, 0. 087 1 0. 087 0. 035 0. 8579
X,? 132.23 1 132.23 52.42 0. 0002
X,? 3.48 1 3.48 1.38 0.2785
5%2% Residual 17. 66 7 2.52
152 Cor Total 318.09 12
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R 1 5 R A e 1o T T T 1), AR A0 i 4
A 7 i DR A ST B AR oy B AR 3
BOEEA e AR = 41 0.03% ,4 — AP 0.07% ,,
F i RS AT 6 FURK BIEAT Y A0 IF , 25 SR vk (R 3
PEME R 23 s, FRANKECE 34918 35 W, BF A
18. 646 , TU{E 19. 329, {25 - 3. 66% , it B A< 5L
I3 B LA O AR LA B I AR PR R B A A
AIEE AT R O

0.07

e
—007
004

B: 4-AP/%

0.05

A: % (Histamine)/%

0.03 — 003
001 001

Bl1 R AFIB XA (B ZERLN T K 55 w5 2R 5
Fig.1 Effects of factors A and B on 3 — D-response
surface and contour map of OD values

2.3 TAEXRER

LR SPSS 19. 0 FAFREAT 73 Hr, 45 R AN
F£5, SUUHLAR 4 - AP ZAH L, BEA 4LAE 30 min
PRI 5 8 22 (P <0.01) , 3R IR 2 2%
WRL(P <0.01) , 4 — AP 1 30 min N EEITIRELLL
AR EMZ (P <0.01),

RS ARSI 3K U AR T
TR (x +5,n=10)
Tab.5 Effect of different modeling methods on the

quinea pig itching models

TR TR EL
2H 5] Scratching incubation Scratching
period (s) frequency (n)
Xt B&ZH Control group — —
ZH 1 4H Histamine group 66 +20. 1 5+2.1
4 — AP 41 4 — AP group 55 %12 21 «8.1*
k44 Combination group 26 +10.2* 40 £9.3

T SR 4 - AP H LR, ™ P <0.01; 5 4 - AP 4 1LE,FP <
0.01,

Note. Compared with the histamine group and 4 — AP group: ™ P <
0. 01 ; Compared with the 4 — AP group:*P <0.01.

2.4 IFRREN

LTSI 25 5 ) SPSS 19. 0 #k 40t kK . 5
Xof BEZE AR Eb R A A i 2 K BRI 7 1 2L e R )
BRI (P <0.05 8 P <0.01) , HIEA 20 Tl m e

FEAR T A (P <0.05) , WK 2 5 X RRAAAH L, 24
2l 4 — AP 2 AL 0 3 IL - 6 MR A
FZTHE (P <0.01 3 P <0.05), HEE A4 5
T 4 - AP 4, WK 3,

6
~ ok
=
5 |
= 44 I
i 2 *
@3 T
=1
=8 1
Ny g 2 .
g
8
2
0 1 1 T 1
Xof B4 SRR 4-AP#H BEH
Control Histamine 4-AP Combination

TE: SRR, ™ P <0.01, " P<0.05,
B2 ZH e R RS i I P AL IR EE (o = s)
Note. Compared with the control group: ™ P <0.01, " P <0.05.
Fig.2 Concentration of histamine in the blood of

itching model guinea pigs

30
Hk
-
5 20 i
€2
#% 5
<5 *
TS 10 5 1
S —_
= i
J -
0 T T T T
pugictii! 2 e 4-APHL BEH
Control Histamine 4-AP Combination

E SRR gL, ™ P <0.01, " P<0.05,
3 R HKEURFAAI M
ISR -6 BIWRIE(x )
Note. Compared with the control group: ™ P <0.01, * P <0.01.
Fig.3 Concentration of IL -6 in the blood of

itching model guinea pigs
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WAL XHRRZH B 44 ;C. 4 — AP 4D BES A,
4 B RIEZEN(HE Yo, x10)

Note. A. Control group;B. Histamine group;C. 4 — AP group;D. Combination group.

Fig.4 Inflammatory reaction in each group
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