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Cerebrospinal Surgery Based on Glucose Incorporation Activity in Primary
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ARTCEREBg irrigation and perfusion solution (Artcereb) is typically used as an artificial fluid for applications in-
side the skull and spinal cavity. This in vitro study was conducted to assess the effects of Artcereb in cultures of rat fetal
brain cells. Cell function following exposure to Artcereb was evaluated by measuring 3H-deoxy-D-glucose incorporation
activity. Cell function was significantly reduced in primary cultures of rat fetal brain cells at 0 h and 24 h after 1-h or 3-h
exposure to normal saline as compared with Artcereb. Cell function was also significantly reduced at 24 h after 3-h ex-
posure to lactated Ringer’s solution as compared with Artcereb. Furthermore, cell function was significantly reduced at
24 h after 3-h exposure to a modified Artcereb formulation lacking either HCO;3; or Mg2* as compared with Artcereb,
while cell function was unaffected at 24 h after exposure to lactated Ringer’s solution with HCO3 or normal saline with
HCOj; as compared with Artcereb. These findings suggest the importance of the presence of HCO; and Mg?™" in the for-

mulation of Artcereb.
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Table 1. Composition, Osmolality Ratio, and pH of Study Solutions
Component Normal Normal Artcereb Lactated Ringer’s Normal
or value human CSF? rat CSF# solution saline
Na* (mEq/1) 145.5 150-152 145 130 154
K+ (mEq/l) 2.8 3.5-6.2 2.8 4 —
Mg2+ (mEq/l) 2.2 1.3-2.4 2.2 — —
Ca2+* (mEq/l) 2.3 1.5-2.5 2.3 3 —
Cl- (mEq/1) 111.9 132-136 129 109 154
HCO; (mEq/1) 23.1 24-26 23.1 — —
P (mmol/l) 1.1 n.a. 1.1 — —
Lactate~ (mEq/1) n.a. n.a. — 28 —
Glucose (g/1) 0.61% 4-10 0.61 — —
. . approx. 1
Osmolality ratio (289 mOsm kg H,0) n.a approx. 1 approx. 0.9 1
pH 7.307 n.a approx. 7.3 approx. 6.7 approx. 6.3

CSF: cerebrospinal fluid; n.a.: No data available.
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Fig. 1. Effects of Bicarbonate in Primary Cultures of Rat
Fetal Brain Cells
Cell function was evaluated by measuring 3H-deoxy-p-glucose incorpo-
ration in duplicate wells. Values are mean+S.D. (n=5). The statistical sig-
nificance of differences between values was analyzed by the Dunnett’s test.
Significant differences at *p<{0.05, **p<0.01, and ***p<0.001 vs. the Art-
cereb group.
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Fig. 2. Effects of Mg?* in Primary Cultures of Rat Fetal
Brain Cells

3H-DG incorporation
(% vs. control)

Cell function was evaluated by measuring *H-deoxy-p-glucose incorpo-
ration in duplicate wells. Values are mean+S.D. (n=4). The statistical sig-
nificance of differences between values was analyzed by the Dunnett’s test.
Significant differences at *p<{0.05, **p< 0.01, and ***p<0.001 vs. the Art-
cereb group.
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