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Anti-nociceptive Activity of Methanolic Extract of Caragana sinica

Jin Suck Park, Dong Seok Cha, and Hoon Jeon*
College of Pharmacy, Woosuk University, Jeonbuk 55338, Korea

Abstract — Caragana sinica (Leguminosae) is a plant, which has been used as a traditional medicine for the treatment of lots
of diseases including neuralgia, goat, hypertension and eczema. However, scientific studies of C. sinica in pharmacological
aspects are not carried out. In this study, the anti-nociceptice effect of methanolic extract of C. sinica (MCS) was evaluated
using various pain models. Our data represented that MCS significantly delayed the latency time under central pain condition
which are arose from thermal stimuli, indicating MCS possess analgesic potential against central nociception. In addition, MCS
showed strong and dose-dependent anti-nociceptive activities on acetic acid-induced peripheral pain, compared to positive con-
trol such as indomethacin. Further combination studies using naloxone, a non-selective opioid receptor antagonist, have
revealed that analgesic activity of MCS was not changed in the presence of naloxone, indicating MCS exerts anti-nociceptive
activity independent of opioid receptor. These results suggest that MCS may be an effective medicine in managing pain.
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Fig. 1. Analgesic activity of MCS in the tail immersion test.
The mice were treated with tramadol (15 mg/kg; i.p.), MCS
(250, 500 mg/kg; p.o.). Values expressed as mean+S.E.M. and
units are in seconds (n=10-12). Differences between groups
were statistically analysed by Student-s test. *p<0.05 and
*¥p<0.01 compared to vehicle-treated group.
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Fig. 2. Analgesic activity of MCS in the hot-plate test. The
mice were treated with tramadol (15 mg/kg; i.p.), MCS (250,
500 mg/kg; p.o.), or distilled water. Values expressed as mean
+S.E.M. (n=10-12). Differences between groups were statisti-
cally analysed by Student-f test. *p<0.05 and **p<0.01 com-
pared to vehicle-treated group.
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Fig. 3. Analgesic activity of MCS in the acetic acid-induced
writhing test. The mice were treated with indomethacin (5 mg/
kg; p.o.), MCS (250, 500 mg/kg; p.o.), or distilled water. Val-
ues expressed as meantS.E.M. (n=10-12). Differences between
groups were statistically analysed by Student-r test. *p<0.05
and **p<0.01 compared to vehicle-treated group.
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Table 1. Analgesic activity of MCS in the formalin test
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phased|l AT 2 337} YERg ¥ early phaseoll M= L &
7t ALl YA et 9, FHEE first phases}
second phasedl]A] B FE fFojdoz AFEo vke-S
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oA Yehd 54 2 Iy S5l tid e M
TS AER! & 4 AUATK(Table 1).
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Dose Naloxone Early Phase (0-5 min) Late Phase (20-35 min)
Treatment
(mgkg)  (5mgkg)  Licking time (s) Inhibition (%) Licking time (s) Inhibition (%)
Vehicle - - 135.4+11.9 - 156.72+15.99 -
Tramadol 15 - 53.6+6.22 60.417%* 66.16+6.78%* 57.79%*
15 + 92.27+6.15 31.85%*## 107.18+8.64 31.61*#
Indomethacin 5 - 132.51+6.49 1.51 99.21+£10.91 36.69**
5 + 132.19+£10.32 1.75 91.05+8.02#* 41.90%*
MCS 250 - 112.96+3.13 18.21* 125.76+10.91 19.75%
500 - 91.96+1.89 34.23%* 99.88+7.73 % 35.19%%*
500 + 94.14+4.17 31.62%* 101.96+11.39%* 34.94%*

The mice were treated with tramadol (15mg/kg; i.p.), indomethacin (5 mgkg; p.o.), MCS (250, 500 mg/kg; p.o.), or distilled
water. Values expressed as meantS.E.M. (N=10-12). Naloxone (5 mg/kg; ip.) treatment was performed 15 min prior to drug
administration. Differences between groups were statistically analysed by Students #-test. *p<0.05 and **p<0.01 compared to
vehicle-treated group, while ##p<0.01 compared to naloxone-untreated group.



42
4 =

AFoA SRt FE=E HEkE FEE] XF 852
E‘r%?% 2t} 2RSS R S T3 TR oA
THEE TR 54 FF AIATS eI BEgt
acetic acid® =38 31814 245 His|A = ZE=xe] T
24 55 9A 23E AT F AT A=
formalin testE §3t FHZR] 534 E U2 55 ¢

AeS A2l 31921, naloxoned ©]-83+ ATE F3ljA]
FExo] JFaI= opioid 84|92} #Ho] §ltl= A
& AT

o
R

o

1. Jin, Q., Han, X. H., Hong, S. S., Lee, C., Choe, S., Lee, D.,
Kim, Y., Hong, J. T., Lee, M. K. and Hwang, B. Y. (2012)
Antioxidative oligostilbenes from Caragana sinica. Bioorg.
Med. Chem. Lett. 22: 973-976.

2. Xiao, L. P, Shi, Z. J., Xu, F.,, Sun, R. C. and Mohanty, A. K.
(2011) Structural characterization of lignins isolated from
Caragana sinica using FT-IR and NMR spectroscopy. Guang
Pu Xue Yu Guang Pu Fen Xi 31: 2369-2376.

3. Lee, S. R, Kwak, J. H., Noh, S. J., Pronto, J. R., Ko, K. S.,
Rhee, B. D., Xu, Z., Kim, N. and Han, J. (2014) Kobophenol
A inhibits sodium nitroprusside-induced cardiac H9¢2 cell
death through suppressing activation of JNK and preserving
mitochondrial anti-apoptotic Bcl-2 and Mcl-1. Chem. Pharm.
Bull. 62: 713-718.

4. Bonica, J. J. (1979) The need of a taxonomy. Pain. 6: 247-
248.

5. Holden, A. V. and Winlow, W. (1984) The neurobiology of
pain: symposium of the northern neurobiology group, Held at
leeds on 18 April, 1983. Manchester University Press.

6. Osborn, R. L., Demoncada, A. C. and Feuerstein, M. (2006)
Psychosocial interventions for depression, anxiety, and qual-
ity of life in cancer survivors: meta-analyses. Int. J. Psy-
chiatry Med. 36: 13-34.

7. Poobalan, A., Bruce, J., King, P., Chambers, W., Krukowski,
Z. and Smith, W. (2001) Chronic pain and quality of life fol-
lowing open inguinal hernia repair. Br: J. Surg. 88: 1122-
1126.

8. Kim, H. J., Chung, W. C., Lee, K. M., Paik, C. N., Jung, S.
H., Kim, J. D., Jung, S. H. and Kwak, J. W. (2009) Multiple
gastrointestinal drug induced ulcers associated with aspirin
and non-steroidal anti-inflammatory drugs: A case report and
review of the literature. Korean J. Gastrointest. Endosc. 39:
379-383.

9. Cepeda, M. S., Alvarez, H., Morales, O. and Carr, D. B.
(2004) Addition of ultralow dose naloxone to postoperative

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kor. J. Pharmacogn.

morphine PCA: unchanged analgesia and opioid requirement
but decreased incidence of opioid side effects. Pain 107: 41-
46.

Poulsen, L., Bresen, K., Arendt-Nielsen, L., Gram, L.,
Elbaek, K. and Sindrup, S. (1996) Codeine and morphine in
extensive and poor metabolizers of sparteine: pharmacoki-
netics, analgesic effect and side effects. Eur: J. Clin. Phar-
macol. 51: 289-295.

Calixto, J. B., Beirith, A., Ferreira, J., Santos, A. R., Filho, V.
C. and Yunes, R. A. (2000) Naturally occurring antinoci-
ceptive substances from plants. Phytother Res. 14: 401-418.
Zimmermann, M. (1983) Ethical guidelines for investigations
of experimental pain in conscious animals. Pain 16: 109-110.
Franzotti, E., Santos, C., Rodrigues, H., Mourao, R,
Andrade, M. and Antoniolli, A. (2000) Anti-inflammatory,
analgesic activity and acute toxicity of Sida cordifolia
L.(Malva-branca). J. Ethnopharmacol. 72: 273-277.

Li, S. and Tator, C. H. (2000) Action of locally administered
NMDA and AMPA/kainate receptor antagonists in spinal
cord injury. Neurol. Res. 22: 171-180.

Deraedt, R., Jouquey, S., Delevallee, F. and Flahaut, M.
(1980) Release of prostaglandins E and F in an algogenic
reaction and its inhibition. Eur: J. Pharmacol. 61: 17-24.
Bley, K. R., Hunter, J. C., Eglen, R. M. and Smith, J. A.
(1998) The role of IP prostanoid receptors in inflammatory
pain. Trends Pharmacol. Sci. 19: 141-147.

Kitanaka, S., Ikezawa, T., Yasukawa, K., Yamanouchi, S.,
Takido, M., Sung, H. K. and Kim, I. H. (1990) (+)-Alpha-
viniferin, an anti-inflammatory compound from Caragana
chamlagu root. Chem. Pharm. Bull. 38: 432-435.
Hunskaar, S., Fasmer, O. B. and Hole, K. (1985) Formalin
test in mice, a useful technique for evaluating mild anal-
gesics. J. Neurosci. Methods 14: 69-76.

do Amaral, J. F., Silva, M. I. G, de Aquino Neto, Manuel
Rufino Aquino, Neto, P. F. T., Moura, B. A., de Melo, Carla
Thiciane Vasconcelos, de Araujo, Fernando Luiz Oliveira, de
Sousa, D. P., de Vasconcelos, P. F., de Vasconcelos, S. M.,
and de Sousa F. C. (2007) Antinociceptive effect of the
monoterpene R-(—)-limonene in mice. Biol. Pharm. Bull. 30:
1217-1220.

Vongtau, H., Abbah, J., Ngazal, 1., Kunle, O., Chindo, B.,
Otsapa, P. and Gamaniel, K. (2004) Anti-nociceptive and
anti-inflammatory activities of the methanolic extract of Pari-
nari polyandra stem bark in rats and mice. J. Ethnophar-
macol. 90: 115-121.

Yalcin, I. and Aksu, F. (2005) Involvement of potassium
channels and nitric oxide in tramadol antinociception. Phar-
macol. Biochem. Behav. 80: 69-75.

(2016. 2. 12 T=; 2016. 3. 18 YAk, 2016. 3. 28 AXNYH)



