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[ Abstract | Objective: To study the analgesic effect and central mechanism of CQ compound in rat
models with tibia metastatic cancer pain. Method: Female Wistar rats were randomly divided into sham operation

group and surgery group, with operation control and tibia metastatic cancer pain operation for Walker-256 breast
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cancer cells respectively. The 40 successfully modeled rats were randomly divided into model group, CQ high dose
(CQ-H) group (200 mg-kg™'), CQ middle dose (CQ-M) group (150 mg-kg™ '), CQ low dose (CQ-L) group
(100 mg-kg™') and gabapentin group (100 mg-kg '), 8 rats in every group. Mechanical withdrawal threshold
(MWT) measured by von frey hairs fiber filament was used to evaluate rats’ pain behavior. Microdialysis was used
to detect glutamate ( Glu) level of cerebrospinal fluid; radicimmunoassay was used to detect substance P (SP) and
B-endorphin (B-EP) contents in L4-L6 spinal cord sections; and Aim Plex Multiple Immunoassay was used to
detect the, interleukin-12 (IL-12-P70) and B-nerve growth factor (8-NGF) levels of tumor local tissues. Result;
As compared with the model group, CQ compound groups and gabapentin group significantly increased MWT of
rats; MWT of rats in CQ compound groups began to rise in 30 min after administration, and peaked in 60 min
(P<0.05, P<0.01). Threshold elevation in CQ-H, CQ-M, and CQ-L groups showed dose effect relationship,
and the analgesic effect of three consecutive days administration was stronger than that of single dose administration ;
CQ compound and gabapentin reduced the level of glutamate, SP and B-EP (P <0.05) , and raise the level of IL-
12-P70 (P <0.05). Conclusion: CQ compound can relieve the bone cancer pain of rat models, and its effect
intensity is similar to that of gabapentin. Its analgesic mechanism may be associated with suppressing the central

excitatory amino acids, pain-associated neuromodulator and peripheral nerve growth factor and promoting 11.-12-P70

in immunological reaction.
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Fig.1 Comparision of paw withdrawal mechanical threshold (a)

and walk-associated pain score (b) between surgery group and sham

group (x +s,n=8)

12-P70 K152 SR F AR AH b, B8 20 KR
B-NGF 7K1 3% T+ i , IL-12-P70 /K F 8 35~ B (3%
P <0.05) ; 5EIARZAAA L, CQ & . v A7 &= 42 A
ELHE T4, ik 2 AN HEAR A A W R i i A, Hovp
CQ w720 e ms T 20 B-NGF ¥e & K B Al 1L-12-
P70 ¥ B FHE ($) P <0.05) . W3R 3,

F1 CQEAXMKR MWT BZNEa (5 £5,n=8)
Table 1 Effect of CQ compound on paw withdrawal mechanical threshold ( single-dose) (x +s,n =8) g
2H 5 ?fl]i/mg-kg’] 0 min 30 min 60 min 90 min
3 FA - 68.00 =16. 86 60.60 +17.48 64.00 +12. 64 64.00 +12. 64
% - 7.75 £1.67% 7.75 £1.67% 7.50 £1.41% 7.75 +1.67%
cQ 200 5.70 +3.86 69.60 +37.24% 82.40 +37.10% 79.40 +35.40%
150 7.20 £2.35 52.80 +33.95% 67.00 £27.50% 66.80 +27.90%
100 7.20 £2.39 25.20 £32.72 41.18 £37.62 36.10 £17.50
Jin L s T 100 6.66 £2.40 17.55 £8.45 44.33 £27.47% 82.88 £27.60%
215 F 4/ mg-kg ! 120 min 180 min 240 min 300 min
3 FA - 64.00 =12. 64 64.00 +12. 64 68.00 = 16. 86 68.00 = 16. 86
o8 - 7.75 £1.67% 11.13 £6.75% 12.25 +6.34% 12.25 +6.34%
cQ 200 70.50 =33.66% 62.90 =26.80% 58.90 24,34 48.80 £32.40%
150 55.60 +23.72% 53.60 +23.72% 41.80 +28.60 38.60 +16.78
100 37.36 +26.50 35.54 £26.52 30.81 +19.93 30.29 £11.50
Jin L s T 100 78.48 £27.47% 74.00 =26.90% 62.00 £32.07 58.22 £34.27%

S EPFARAMILY P <0.05,7 P<0.01; SHAHM LY P <0.05,Y P <0.01(F2~4 ),

3.4 CQEIrxI RENNHEW T Glu, L4 ~ L6 B H #
o SP Jz B-EP AKF- g s2me 5T ARAAH I, B
KB Glu,SP Fil B-EP # B 14 i Z F+ &5 (P <0. 05,
P<0.01); SEMAMIL, 4 TP T WG &4
Glu, SP il B-EP ¢ B Y544 A [6) #2 B2 (9 B AR, CQ i A
S ZH RN L 5 T 2H 0] 45 T A8 B T i 9 00 1 34 A
PEEF(P<0.05,P<0.01), W34,
4 itig
ABEFE R ] Walker-256 FL it Ji 20 Ao A4 2 112 B
e T P 98 i DR AR AR 2 A o i e R S A7 9 2H 21
(A BIRAT 2 A B 3 T AT, B
PEES . X TIZAAR S CQ 75 30 min J5, 13
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x2 CQEHEZEIAHBHAXN MWT I (2 +5,n=8)
Table 2 Effect of CQ compound on paw withdrawal mechanical threshold (3 consecutive days dose) (x +s,n =8) g
28 51 F 4/ mg-kg ™! 0 min 30 min 60 min 90 min
BFA - 60.66 +18.54 65.11 £22.69 68.89 +17.63 65.11 £22.69
LT - 7.50 £1.40% 7.00 +1.85% 7.75 +1.67% 7.50 £1.41%
cQ 200 7.40 +4.40 71.60 +38.60% 85.20 +31.20% 92.00 +16.85"
150 6.80 +3.46 50.40 £23.65% 55.50 +25.90% 74.90 +32.10Y
100 6.20 +2.39 21.60 +21.72 45.40 £20.97% 52.20 £29.21%
fn e T 100 8.46 £5.07 37.00 +15.80 73.18 £29.51% 76.27 £26.60%
21 5 F| 4 /mg-kg ™! 120 min 180 min 240 min 300 min
[EEN - 73.33 +20.00 73.33 +20.00 73.33 +20.00 73.33 +20.00
FoL Y - 7.75 +1.67% 7.25 +2.10% 7.00 +1.85% 6.50 £2.07%
cQ 200 96.00 +12.64% 70.40 +20.65% 60.20 +20.46% 54.70 +24.03%
150 67.00 +28.20% 56.60 £26.10% 58.90 +26.00% 44.10 £16.11%
100 44.30 +23.06 43.60 +20.89% 39.60 +18.58 25.60 +14.69
i e g T 100 72.63 £24.61% 77.27 +24.61% 77.27 £24.61% 66.72 £16.59%

%3 CQEAH IL-12-P70,3-NGF S B E M (x +s,n=8)

Table 3  Effect of CQ compound on IL-12-P70 and B-NGF of
tumor local tissue(x +s,n =8) ng-L~!
21 5 # 4t /mg-kg ! B-NGF IL-12-P70
[EEN - 2.45 +£5.86 8.60 +4.22
FAY - 64.95 £19.01" 3.56 +3.31"
cQ 200 34.66 +12.44% 6.27 +3.59%
150 44.34 +18.98 5.58 +2.99
100 57.85 +20.00 5.30 +2.45
ST 100 35.80 =11.82% 5.80 +3.30%

%4 CQEH¥ Glu,SP,B-EP KEFZM(x£5,n=8)
Table 4 Effect of CQ compound on glutamate of cerebrospinal

fluid , substance P and B-EP in spinal segment(x +s,n =8)

billhy

2 531 _, Glu/pmol-L.""  SP/ng-L.™'  B-EP/ng-L~!
/mg-kg
MFEA - 4.78 +4.03 0.77 £0.56  4.03 +2.85
LT - 43.78 +£20.00% 4.21 +2.18" 49.94 +19.32%
cQ 200  12.64 +3.43%  1.04 £0.72% 20.79 +10.10%
150 19.59 +11.57%) 2.23+1.63  21.24 £20.39%
100  21.24 +6.81% 5.73+2.39  18.15 £7.16%
Jnems T 100 11.24+9.77"  1.68 £1.19% 19.68 +15.28%
I
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TPl T R 20 0. 3 R AT PT e 55 g 4 L s 417 1
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“F 988 I 149 o e ORI R B
B-EP 2P AR HL ) B 98 vh — B 2 G
(14—l AU BT B, X o R R R . bR R
i RIS P AR Y P B A SR AL AR Y — B LR B
N, TR A 2R R G R P TR I BT R G n DL Bt gk
T AR S R R 4 R U R B-EP AKCE B
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