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ARTCEREB:e Irrigation and Perfusion Solution for Cerebrospinal Surgery:
Pharmacological Assessment Using Human Astrocytes Exposed to Test Solutions
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ARTCEREBg irrigation and perfusion solution (Artcereb) is a preparation intended for the irrigation and perfu-
sion of the cerebral ventricles, and it is therefore important to evaluate the effects of Artcereb on brain cells. In vitro as-
sessment of the effects of Artcereb in cell cultures of human fetal astrocytes was conducted in comparison with normal
saline and lactated Ringer’s solution. The effects of exposure to Artcereb were evaluated based on microscopic images of
the mitochondria stained with rhodamine 123. The effects of exposure to Artcereb on cell function were also evaluated
by quantitative analysis of mitochondrial activity based on rhodamine 123 and 3H-thymidine incorporation. Morpho-
logical changes in nuclear structure were also evaluated. The results of the present study showed that cell function in cell
cultures of human astrocytes was relatively unaffected by exposure to Artcereb as compared with normal saline or lactat-
ed Ringer’s solution, suggesting that Artcereb has less effect on brain cells than normal saline or lactated Ringer’s solu-
tion when used for the irrigation or perfusion of the cerebral ventricles.
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Table 1. Composition and pH of Study Solutions

Component Normal human CSF?V Artcereb Lactated Ringer’s solution Normal saline
Na* (mEq/1) 145.5 145 130 154
K+ (mEq/1) 2.8 2.8 4 —
Mg?2* (mEq/1) 2.2 2.2 — —
Ca?* (mEq/1) 2.3 2.3 3 —
Cl- (mEq/1) 111.9 129 109 154
HCO; (mEq/1) 23.1 23.1 — —
P (mmol/1) 1.1 1.1 — —
Lactate~ (mEq/1) n.a. — 28 —
Glucose (g/1) 0.612 0.61 — —

. . approx. 1

Osmolality ratio (289 mOsm,/kg H,0) approx. 1 approx. 0.9 1
pH 7.307 approx. 7.3 approx. 6.7 approx. 6.3

CSF: cerebrospinal fluid, n.a.: no data available.
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Table 2. Characteristics and Seeding Density of Human Astrocytes

Lot No. Age Sex Race Seeding density (Fig. No.)
Donor # 1 16876 21 week fetus unknown unknown 2X10% cells/cm? (Fig. 1, 3)

1104 cells/cm? (Fig. 2)
Donor & 2 17253 21-22 week fetus unknown unknown 2X10% cells/cm? (Fig. 2, 3)

Donor # 3 17288 22 week fetus female unknown 1X10% cells/cm? (Fig. 2)

2X 104 cells/cm? (Fig. 3)

Donor ¢ 4 17657 22.5 week fetus unknown unknown 2X10% cells/cm? (Fig. 4)
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Fig. 1. Microscopic Images of Mitochondria Stained with Rhodamine 123 in Human Astrocytes Following Exposure to the Perfu-

sates

Human astrocytes were incubated in standard growth medium for 24 h following exposure to Artcereb, lactated Ringer’s solution, or normal saline for 3 h.
Mitochondrial staining was performed using rhodamine 123. (A) control, (B) Artcereb, (C) normal saline, (D) lactated Ringer’s solution.
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Fig. 2. Evaluation of Mitochondrial Damage in Cell Cultures
of Human Astrocytes Following Exposure to the Perfusates
Human astrocytes were incubated in standard growth medium for 24 h
following exposure to Artcereb, lactated Ringer’s solution, or normal saline
for 3 h. Mitochondrial activity was evaluated based on rhodamine 123 incor-
poration in duplicate wells. Values are mean +S.D. (n=3). The statistical
significance of differences between values was analyzed by the Student’s #-test
(two-tailed) . Significant difference at 7p<{0.05 vs. the control group.
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Fig. 3. [Evaluation of Damage to the Cell Nucleus in Cell Cul-
tures of Human Astrocytes Following Exposure to the Perfu-
sates

Human astrocytes were incubated in standard growth medium for 0 h

(A) or 24 h (B) following exposure to Artcereb, lactated Ringer’s solution,

or normal saline for 3 h. Cell nuclear activity was evaluated based on 3H-

thymidine incorporation in duplicate wells. Values are mean =S.D. (n=3).

The statistical significance of differences between values was analyzed by the

Student’s ¢-test (two-tailed) . Significant differences at *p<{0.05 and **p<C

0.01 vs. the Artcereb group, *p<<0.05, *'p<{0.01, and **p<C0.001 vs. the con-

trol group.
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