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The individual and combined neuroprotective effects of propofol and ketamine on rat mixed cortical cultures
exposed to oxygen-glucose deprivation-reperfusion injury

Sung-Yong Park, M.D., Myoung-Sin Seo, M.D., Hie-Young Kim, M.D.*, Mie-Hyun Park, M.D., Jeong Woong Choi, M.D., and Sook
Young Lee, M.D.

Departments of Anesthesiology and Pain Medicine, and *Pharmacology, College of Medicine, Ajou University, Suwon, Korea

Background: Propofol and ketamine are have been known to have neuroprotective effects. However, the effect of combined
therapy with these 2 drugs is not well known with in vitro model. This study was conducted to determine whether combined
administration of propofol and ketamine could have additive effects in protecting cortical neurons from the oxygen-glucose
deprivation (ischemia) - reoxygenation (reperfusion) injury.

Methods: Thirteen-day-old primary mixed cortical cultures were exposed to a 5-min combined oxygen-glucose deprivation
(OGD, in vitro ischemia model), followed by 2 hr of reperfusion. Propofol (1, 10, 25, 50, 100 «M) and ketamine (1, 2.5, 5,
10, 50 ~M) were added as alone or combination from the initiation of the OGD injury to the end of the reperfusion periods.
The survived cells were counted using trypan-blue staining. The data were converted to the cell death rate. Statistical analysis
was done by oneway-ANOVA tests and Bonferroni’s test. P < 0.05 was considered as statistically significant.

Results: OGD-reperfusion demonstrated about a 70% cell death rate. 5—50 «M of ketamine decreased the cell death rate
compared with the no drug treated group (P < 0.05). 10—100 #M of propofol decreased the cell death rate compared with
the no drug treated group (P < 0.05). Combined administration of ketamine 2.5 #M + propofol 50, 100 # M, ketamine 10 M
+ propofol 100 #M and propofol 1, 10 #M + ketamine 5, 10 M decreased cell death rate compared with the same dosage of
propofol or ketamine alone treated group (P < 0.05).

Conclusions: Propofol or ketamine demonstrated neuroprotective effects. And, combined administration ofpropofol and
ketamine demonstrated additive neuroprotective effects against OGD-reperfusion injury. (Korean J Anesthesiol 2008; 55: 72~7)
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Propofol 10, 25, 50 100 «M X X|F-ollA 2 AE A&
Z+7} 57.74%, 52.88%, 46.64%, 43.51% 2% THZ-(70.51%)0ll
vl Al ZAEo] oAl FHAas A rh(Fig. 1, Table 1).

Ketamine 5, 10, 50 «M A Xl A9 A ZAYEES 72+
48.24%, 45.42%, 39.86% 2% THZET(70.51%)0l H]3l] AEA
ggo] oo IAl FHAs I rh(Fig. 2, Table 1).
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Fig. 1. Figure shows the cell death rate in each concentration of
propofol  treated group during oxygen-glucose  deprivation
(OGD)-reoxygenation injury. Values are expressed as mean + SD.
10, 25, 50 and 100 #M propofol treated group decreased the cell
death rate compared with Blank group (P < 0.05). Blank: cell
group without drug treatment during OGD-reoxygenation injury. *
P < 0.05 indicates significant differences compared with Blank
group value.
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Fig. 2. Figure shows the cell death rate in each concentration of
ketamine treated group during oxygen-glucose deprivation
(OGD)-reoxygenation injury. Values are expressed as mean *+ SD.
5, 10 and 50 «M of ketamine treated group decreased the cell
death rate compared with Blank group (P < 0.05). Blank: cell
group without drug treatment during OGD-reoxygenation injury. *
P < 0.05 indicates significant differences compared with Blank
group value.

Table 1. The Effects of Ketamine-Propofol Combination Therapy on Cell Death Rate (%) during Oxygen-Glucose Deprivation (OGD)-Reoxygenation

Injury
P Only K 25 K5 K 10
K only 6237 + 557 4824 + 947 4542 + 10.96
Pl 64.41 + 6.69 59.62 + 6.47 5234 + 676 49.12 + 6157
P 10 5774 + 985 54.66 + 6.17 4713 + 7687 4449 + 9417
P 25 52.88 + 7.02 51.07 + 7.30 4539 + 8.757 4155 + 10017
P 50 46.64 + 9.04 4780 + 6.52% 4713 + 7.68 3850 + 9.16
P 100 4351 + 795 4297 + 7.76* 4029 + 6.56 34.93 + 6.47%

Values are mean + SD. Number of each group are 27. P only: propofol only treated group,

P 1, P10, P 25 P 50 and P 100: propofol 1,

10, 25, 50 and 100 #M treated group. K only: ketamine only treated group, K 2.5, K 5, K 10: ketamine 2.5, 5 and 10 #M treated group.
* P < 0.05 compared with the same dosage ketamine only treated group. TP < 005 compared with the same dosage propofol only

treated group.

Ketamine 2.5, 5, 10 «M3} Z+ 55| propofols 2% F
ofslt Ay}l AEALES ketamine 2.5 M W5FoIA] 62.37%
of| 4] propofol 50, 100 «M &7 4| 47.80%, 42.97% & 9
A FHAAZH o (Table 1), ketamine 10 #M G550l A]
M EAE 45.42%01 A4 propofol 100 #M E3HF0] A] 34.93%
2 9o dAl ZHAEAZ K Table 1). EEZF propofol 1, 10, 25 «M
3} ketamine 10, 50 #M Z3F FoJR] A|ZA S-S 22 UA
ZH A=A Z eH(Table 1).
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