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RT3 751 U 52 /N B A TNF-a. 1L-64 PGE,. NF-xB KI5 & . S i H Al 15, $ ] Cho 4LF1 5 Ace 1K) EDs
4331 19.47 F1 20.56 mg-kg ™, & FI4H EDgy A Cho 2.94 mg-kg +Ace 3.15 mg-kg . 54543 #riiiE 52 Cho 5
Ace & R BE W FEEURIEA. ELISA Z5H &8 Cho 1 Ace &+ TNF-a. IL-6. PGE, fll NF-xB & &5
control 4P%f% (P<0.05), 5 Cho 241 Ace 204 H:, ChotAce 4 TNF-a. IL-6. PGE, fll NF-xB & itk — 5 [A 1%,
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Abstract: This study was designed to investigate the synergistic analgesic effect between choline (Cho) and
acetaminophen (Ace). Mice were treated with 0.6% acetic acid solution by intraperitoneal injection to build
acetate writhing model. The KM mice were randomly divided into four groups: control group (n=10), Cho
group (n=50), Ace group (n=50), combination group (Cho+Ace group, n=40), then the writhing times were
counted respectively. OriginPro8.5 was used to calculate EDs,.  The isobolographic analysis was used to test
the interaction of Cho and Ace. To explore the mechanism, forty KM mice were randomly divided into control
group, Cho group, Ace group and Cho +Ace group. Blood was collected for detection of TNF-a, IL-6, PGE,
and NF-xB content using ELISA kits. The result EDs, was calculated asfollowings. EDs, of Cho and Ace was
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19.47 mg-kg " and 20.56 mg-kg .  The concentrations were 2.94 mg-kg* for Cho and 3.15 mg-kg " for Ace in
the combinationtest. Thelevelsof TNF-a, IL-6, PGE, and NF-xB in Cho group and Ace group were lower than
those in the control group (P<0.05). Compared to the Cho group and Ace group, the levels of TNF-¢, IL-6,
PGE,, NF-xB in Cho+Ace group were reduced further (P<0.05). The results revealed that Cho and Ace have
synergistic analgesic effects, which may associate with inhibition of the NF-«B signaling pathway.
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il 5 7™ B A 1) A . — 1 R R AR R LR 2 BT R
Q5 5 0 — R N, B4R, OEAT N R — &R
FI A, BB E A R E . X 2R
Iy (acetaminophen, Ace) & IIfi bR FH (1K) — Fh 49 24
P, E LI ) S i R A R R it A
FE 51 k7™ B f PP B T L F 28 51 AT G3E . JH
Bl (choline, Cho) J& K4K o7 MHBHEY Z Mk A 65 52 14
(a7nAChR) 75 PEIZN 7, FZ 8 i i#E a7nAChR,
PN 7 B (NF-xB) #0238 (IKK) 51,

PELMTAZ X1 kB I EE 1 (1xB) WERRAL AN NF-,B i 4L,

T 1 3 A BRI 7= A, RS R B AR . %
TR S 2k, RS 24 18 i PR R v 7 4
SN H )z, R R A R B SRR 25 P B
S, ANBCRT L A6 Wy [R] sl AR R RBOR, AR
BURAY R A RN R, R R IE
I —Fhg . H AR Cho A1 Ace B & A
T IR ST KA SO T, X A FI ML) B BF 58 52 40
B o ARG R BB R AR RO, 8L
PRIEAN SRR 73 HriET ST T Cho Al Ace IR £ 45
IR I AN 3 BB 45 IS P X 4 L A R R0 A JFURE
TR S ML FELAR BEAT W10 R 05

MR 5%

ST SPF 2% KM /MR, METE, fAHE 18~
22 g, HHEFERSRIB SR O it, &
FAE S A SCXK-% 2002-001. &RMIFEE 2 K, Hik
20~24°C, ¥ 50%~65%, H HKKFEE.

FEAm. A EXENIF =W A 86
(CAS 5: 87-67-2) . Ace (D1513003) (k4 T 44
BB AHRAR), AFEHK (ARENZGHRL
Al), BEBR (1 24 M4k 2% 70 A BR 2 7D, B As A
(3:[E Molecular Devices /A 7], FlexStation 3), &5/l
(32E SCLLOGEX 7], D3024R), KV (KK
DAER) ), B IRAE (Bl ERE NS AERA
")), HRRIE T a (TNF-a). E4HE/ % 6 (IL-6)+

A% 2 E2 (PGE,) 1 NF-xB ELISA iRX7& (5
SREEREARA R A A

NRERBIRBMEY ALK A 0.6%M0 R
W, MRS, & 20 g4 0.4 mL, 1H# 20 min
WA EL, VENPRIR IR R AR, LA S A Y k4T
S5

LR BN, © X4 (control 41): &
I M 45 T S R R AR B R K T A B S 3 A T T E B A
WK, @ #H Cho 4: ¥ 5 MKEERERE, 441 10 1,
NINAIEREY T 6. 12, 24, 48 F1 96 mg-kg* Cho
TALEE 30 min J& TG AR 8L @) B Aced: ¥
5 MNKEEME, M4 10 X, HHEEES T 6.25.
12.5. 25, 50 F1 100 mg-kg * Ace FiikL 3 20 min J&5 I
HEAAR RS @ &4 W4 MRERE, f4 10
W, &R T 25% H EDs I 172, 14, 1/8.
1/16 & FH, A3 G I T A

NERIMES TNF-a. IL-6. PGE, #1 NF-xB &8
BRI Kr 40 HUNERBENL A 4 2, R control 4H .
Cho 4. Ace AT & Zj4 (Cho+Ace 41), #:4H 10
W, i S B, 3000 r-min ! B0 10 min, HX_EIEWR
TRAT o 4% ELISA TG0 & 1 DTN & S RIR, B 3E
X 450 nm K OD f#, 5 AT /N B L& 3 TNF-a.
IL-6. PGE, fl NF-«xB & & .

HWIRATE S HdE R A SPSS 17.0 B F,
SE P DA R bR v 25 ROR, dLIE LLBCR F BRI RO %
58T, 254 EDso [THHE KA OriginPro8.5 #ff, P<
0.05 M B A giit 25 Lo

R
1 AEFIZE Cho /R AMREAIF M

Oy BTN BRASFF & Cho TALER S, %
ERBOFTEAHI R, £ 148 8K, Cho £FIE4H
N RALR IR B B E KT A (P<0.01), HE
6~96 mg-kg ', BE%E Cho &1 b, 44X B,
8 Z T . K OrginPro8.5 %t 5k #5 Cho EDso
19.47 mg-kg ", 95% Al {5 {R A 18.19~20.75 mg-kg -
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Table1l Effects of choline (Cho) on the writhing times in acetic
acid writhingmodel. n=10, x+s. ~P<0.01 vs control group

Group Writhing frequency/time  Inhibitory rate/%
Control 239+72 -
Cho6 mg-kg™* 179+ 63" 252+12
12 mg-kg* 16.3+55" 31.9+0.8
24 mg-kg* 104+ 41" 56.6+ 1.4
48 mg-kg* 77+35" 67.9+ 1.6
96 mg-kg* 6.5+ 30" 729+14

2 AEFIE Ace f/ R B AIF2 M

AT NRAFEF R Ace ARG, ML
AL RS . R 2 85 R oK, Ace &7 4 /N R
WH IS B EAC T AR 4L (P<0.01), HA 6.25~100
mg-kg ' N, Bl Acedf N, HAKUERAD, ]
FTIE . K OrginPro8.5 #4431 R 4 Ace EDsy 1
20.56 mg-kg *, 95% ] {5 [y 18.72~22.40 mg-kg "+

Table 2 Effects of acetaminophen (Ace) on the writhing times
in acetic acid writhing model. n=10, x+s. "P<0.0l vs
control group

Group Writhing frequency/time  Inhibitory rate/%

Control 21.9+59 -

Ace 6.25 mg-kg* 169+ 5.0 22.3+0.7
125 mg-kg ™ 154+ 46" 29.7+ 0.6
25mg-kg* 101+37" 540+ 14
50mg-kg* 79+31" 640+ 14

100 mg-kg™* 6.6+24" 69.9+0.8

3 A[EFIE Cho #1 Ace & BT/ R A AKX EH
=AU

53 5 F /N AN )57 Cho Al Ace & F AL B,
WM&/ R HLAR K, 3£ 3 45 R IR, Cho fil Ace &
F TR AN BRI B K T 4 (P<0.0D),
H7E 1/16~1/2 (Cho+Ace) FlETulE N, M%E & H 2
Yo E R, AR B D, T e . KA
OrginPro8.5 1 73 #T K 3 W 2 & H] EDso 4 Cho 2.94
(2.75~3.13) mg-kg '+Ace 3.15 (2.91~3.39) mg-kg *.

Table 3 Effects of Cho combined with Ace on the writhing
times in acetic acid writhing model. n=10, x+s. ~P<0.01
vs control group

Group Writhing frequency/time  Inhibitory rate/%
Control 21.1+6.2 -
1/16 (Chot+Ace) 151+49" 285+ 3.7
1/8 (Cho+Ace) 11.6+41" 451+5.0
1/4 (Cho+Ace) 82+35" 61.3+4.3
1/2 (Cho+Ace) 6.9+30" 67.4+39

4 Cho# Ace WU EER

SR Ay i — B R B RS R T A 245
Z A EAE B . 7R L AESR S B, AL AR
AL C 55 Ace Al Cho B IS ) EDso, FEZEN
L 95% {5 R, A C i i AHERD AN, B 9
24 I EDsoe AR & FH ) EDso BT TE A B 2 7 74 24
AHEAEH, 0 EA g i 22, 06 245 B [F) A
;W dLVE AR A, W 25 s B E G
TEAEARINS: b, WEAAINAER . T B rUTEAEARINZE
95% S PR AL (P <0.05), Ak, 7T LLHE G A
A P R BURBOR .

— Intersecting line
Al = [sobolographic line

20 ~ P=005 ——— 05% Confidence limit

EDy, for Ace / mg kg

EDy, for Cho / mg-kg

Figurel Isobologramsfor theinteraction of Cho and Ace

5 Cho 1 Ace REBKERAX/NRME TNF-a.
IL-6. PGE,# NF-xB & 2200

53 B4 /N B Chos Ace FILIRE A B FH AL 7 )
K78 RS H TNF-ay IL-6. PGE, fIl NF-xB & .
K 2 45 R o, Cho 20 . Ace A4 Cho+Ace 4 TNF-a.
IL-6. PGE, fil NF-xB % & % control ZH 1 & [£1KK,
EREA G X (P<0.05), 15 Cho 4141 Ace 4H
#HEE, Chot+Ace 241 TNF-a. IL-6. PGE, 1 NF-xB & &
Bt — K, HES BEA g% E L (P<0.05),

g

P e AL 240 0 B L A 2L R A R SR R —
FhAS R A 418 s 3 W B R IR 30T . RS PR 2
XHBE P E AR, OREIFR RS, O
RGUAEIR AL B BEIRAS R SRS M2, 10 R
PURBEW B ARSI, 1M ET G, ILRERTin AR
FIAR IS IF ROE, IR G RER . Ace 24 S TR
FACRIIE R (AR S AT R R 25, W T8 AR
Mm@, ABFiH, 76 6.25~100 mg-kg ' P, B
Ace FHIEIEIN, HARKEA, W0H1FRTEE, ZUESE
T Ace A B#BURIEM . Cho & a7 ZAKMIF: 7
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Figure 2 Effects of Cho, Ace and their combination on the content of TNF-«, IL-6, PGE, and NF-xB.

control group; *P<0.05 vs Cho+Ace group
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NF-«B J& — MR FH A K, 249055240
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5 FIRH A AT

25 L FTik, Cho At Ace 62 B FH St 2k 48 1R 7% 8
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