ﬂ]‘%ﬂ}%—]?}%ﬂﬂ?@ﬁ 52: 694~701 (] AlSI01T ]
Korean J Anesthesiol Vol. 52, No. 6, June, 2007

SUFO EE=UH AN HE=Z UHE ZE STt
NMDA 8K ZEHL 5—HT; =84 =THL ¥ =&

A S|shefe kA B S W A R e, R st vk B el

gl_%_c')_l,Z . _—'l_‘__IEH%l,Z . Ol_yé:_ .|12 gx_ll IoolZ ?=IA|_‘| 3

[

OB

The Interaction between Intrathecal NMDA Receptor Antagonist and 5-HT3; Receptor Agonist in the Rat
Formalin Test

Dong Woo Han, M.D."? Tae Dong Kweon, M.D."?, Jong Seok Lee, M.D."?, Young Chul Yoo, M.D., Youn-Woo Lee, M.D."?, and Sun
Chong Kim, M.D.*

'Department of Anesthesiology and Pain Medicine, “Anesthesia and Pain Research Institute, Yonsei University College of Medicine;
*Department of Anesthesiology and Pain Medicine, Soonchunhyang University College of Medicine, Seoul, Korea

Background: A single agent administered is not effective enough to block nociception. Combination of agents acting through
different mechanisms may be one of the best ways for better analgesic methods. The purpose of this study was to investigate
the spinally mediated analgesic interaction between 5-HTj3 receptor agonist (m-CPBG) and NMDA receptor antagonist (MK801)
in the rat formalin test.

Methods: A polyethylene catheter was inserted in the atlanto-occipital membrane to the thoracolumbar level of the spinal cord.
On postoperative 7 day, the normal saline (n = 6), m-CPBG (10, 30, 100ug: n = 18) and MK801 (0.1, 1, 10ug: n = 18) were
injected intrathecally before subcutaneous injection of 5% formalin. The combinations of each 1/2EDsy + 1/2EDso, 1/4EDso +
1/4EDso, 1/8EDsy + 1/8EDsy were tested and the EDsy of the combination was determined. The experimental EDsy values were
compared with the theoretical additive values.

Results: m-CPBG dose-dependently decreased the number of flinches in both phase 1 and 2. MK801 dose-dependently reduced
the number of flinches in phase 2, but not in phase 1. The combination of m-CPBG and MK801 produced dose-dependent decreases
of flinches on both phase 1 and 2. EDs values (2.75ug for m-CPBG and 0.0761g for MK801) of phase 2 in the combination
were significantly less than the calculated additive values (20.0pg for m-CPBG and 0.55ug for MK801)(P < 0.01).

Conclusions: Intrathecally administered m-CPBG and MK801 had synergistic analgesic effects on formalin-induced hyperalgesia

as well as antinociceptive effects in phase 1 on the rat formalin test. (Korean J Anesthesiol 2007; 52: 694~ 701)

Key Words: formalin test, interaction, m-CPBG, MK801.
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Fig. 1. Time-effect curve of intrathecal m-CPBG administered 10 min
before injection of formalin. The number of flinches per minute is
plotted versus the time after the formalin injection into the dorsal
surface of the left hind paw. m-CPBG dose-dependently decreases the
number of flinches in both phase 1 and phase 2. Each line on the graph
represents mean + SEM of six rats.
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Fig. 2. Dose-response curves for intrathecally administered m-CPBG,
expressed as percent maximal possible effect (%MPE) during the phase
1 and phase 2 response of the formalin test. Each line represents mean
+ SEM of six rats. *: P < 0.05 vs 10ug, "LP < 005 vs 30ug.
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Fig. 3. Time-effect curve of intrathecal MK801 administered 10 min
before injection of formalin. The number of flinches per minute is
plotted versus the time after the formalin injection into the dorsal
surface of the left hind paw. MK801 dose-dependently reduces the
number of flinches in phase 2, but not in phase 1. Each line on the
graph represents mean +* SEM of six rats.
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Fig. 4. Dose-response curves for intrathecally administered MK801,
expressed as percent maximal possible effect (%MPE) during the phase
1 and phase 2 response of the formalin test. Each line represents mean
+ SEM of six rats. *: P < 0.05 vs 0.1pg.

Each single agent

m-CPBG + MK801

Phase 1 Phase 2

Phase 1 Phase 2
m-CPBG 37.8 (8.6-166.7) 40.0 (24.6-67.0)
MK3801 N/A 1.1 (0.37-3.05)

0.55* (0.03-8.99)
0.015" (0.009-0.24)

2.75% (1.23-6.11)
0.076* (0.021-0.169)

In the parenthesis, 95% confidence intervals are shown. *: P < 0.01 vs the values at each single agent,
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" not comparable. N/A: not available.
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Fig. 5. Time-effect curve of intrathecal m-CPBG and MKS801 ad-
ministered 10 min before injection of formalin. The number of flinches
per minute is plotted versus the time after the formalin injection into
the dorsal surface of the left hind paw. m-CPBG and MK801 dose-
dependently decrease the number of flinches in both phase 1 and phase
2. Each line on the graph represents mean + SEM of six rats. C:
m-CPBG, M: MKB801.
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Fig. 6. Dose-response curves for intrathecally administered m-CPBG
and MK801, expressed as percent maximal possible effect (%MPE)
during the phase 1 and phase 2 response of the formalin test. Each
line represents mean * SEM of six rats. *: P < 0.05 vs 1/8EDsy,
"L P < 005 vs 1/4EDx.
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Fig. 7. Isobologram for the intrathecal interaction of m-CPBG and
MK801 during phase 2 on the formalin test. Horizontal and vertical
bars indicate SEM. The oblique line between the x-axis and y-axis is
the theoretical additive line. The point in the middle of this line is
the theoretical additive point (theoretical EDsy) calculated from the
separate EDs values. The experimental EDs lies far below the additive
line (P < 0.01), indicating a significant synergism.
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