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The Effect of Glutamine on the Growth, Metabolism and
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Abstract  Cell transplantation is a promising technology in cancer therapy, however, immunological rejection is the major
problem of cell transplantation. Based on the permselective property of microcapsule membrane, encapsulated cells can be
immuno-protected . The normal physiological state and function expression of cells can be maintained so as to realize allo- or
* xenotransplantation. The microencapsulated cells grow in three dimensions, giving a more biologically representative in vivo
model, which hints difference in characters of growth and metabolism compared to the monolayer cells. Therefore,
characterization of growth and metabolism of microencapsulated recombinant CHO cells is essential for further large-scale culture .
In present study, the effect of concentraion of glutamine on the growth, metabolism and endostatin production of
microencapsulated cells was investigated
In the experimental range of initial glutamine concentrations from 2.69mmol/L to 9.05mmol/L in the culture of
microencapsulated recombinant CHO cells, the maximum density of active cells and multiplication ratios almost kept constant.
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The specific consumption rate of glucose increased with lower inilial glutamine concentration (2.69mmol/L}. When initial

glutamine concentration was much higher (7.91mmol/L ~ 9.05mmol/L}, the specific consumption rates of both glucose and

glutamine increased while the efficiencies of glucose and glutamine decreased. The highest efficiencies of glucose and glutamine

milization were observed with initial glutamine eoncentration of 4.97mmal/L.. It was also demonstrated that glulamine had

significant effect on the accumulation of endostatin. The accumulative concentration of endostain reached its peak of 546.36

ng/ mL with the initial glutamine concentration of 4.97mmol/L.
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Fig. 2 Growth of microencapsulated rCHO cells with different
initial glulamine eoncentrations
92.69mmol/L, [14.97mmol/L, &7 91mmol/L, O9.05mmol/L.

Schneider ¥R R UE A EBEKE T HARX

T KRR SRS AR RAY . W
EXRXRS , BAABEKEFEE ML K,

1 MECEH CHO ML KB (R B ME, x 100)
Fig. 1 The images of growth profile of microencapsulated rCHO cells( x 100)
A: the initial state B: the process of conglomerating C: logarithmic phase D: stationary phase .
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TRAEARME S B ES CHOHRAER LR F
B,
23 AERBERKENREAARGEELH
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F.AEBAs S8R0 EEERY(GEELD,.E
ARBEUEREYEBSHEBRAEARKKRE T
BFEMLRAES (B 3), 808 & 508 S50
FIH B K. T 7E 2 0 Bt B & %K B 8K A
(2.69mmol/L) , i & W% 9 L I RE T K 355 7.23
x 10™° [ mmol/(cells+ d) ], 15 B3 5l 4 40 e (& 5 3% 3% Ay
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EHEIMEA.CEBREBEALEHARSHEESHES
BUWEEKRBAE. EAERBRBKEN
4.97 mmol/L B HEFHF HEE .

Glc/{mmol/L)

Lac/{mmol/L)

1d
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B kgAML EAERBKEBRKE
2.69mmol/L ~ 4.97mmol/L B}, 7 & Bt ik #4 I IH #E &
2E/N, FNENFEARKOBERBBR/NMEL,
BaMEAERAHER(E3), #HABERFAREERE
REWELRG T EABEOMAEREE, Crz FED
5% BHK 40 Ml i 7 42 3% R i th 18 B RIS R—

1 HERAENBEOLHEREEURENSERKN
BERENM
Table 1 Specific consumption rates of glucose and glutamine,
and yield coefficient of ammonia to glutamine

Col g/ (10" mmol! g /[ 10”7 mmol/ Y smeiin

( mmol/L) (cells-d) ] (cells-d) ] ( mmol/mmol )
2.69 7.23+0.40 2.5210.10 0.80+0.12
4.97 5.59:0.19 2.5910.10 0.79 £ 0.06
7.91 6.66+0.19 4.72£0.10 0.88+0.09
9.05 6.70+0.30 3.68 £ 0.50 0.95:0.10

GIn/{mmol/L.)

Amm/(mmol/L)

td

3 FRAAEBMKEGRKE FHRBEAES CHO MR P HEE S EMEMEREUEAR ANER

Fig. 3 Consumptions of glucose and glutamine, and productions of lactate and ammonia of microencapsulated rCHO cells with

different initial glutamine concentrations

€2.69mmol/L; (J4.97mmol/L; &7.91mmol/L; O9.05mmol/L.
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Y:50 1)

EN LA B A S, ¥ B endostatin $i & Al
FITC 4R ic BB (k5 M B AL A B U0 v AT i L
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¥ BE (B9 1% 111 (2.69 ~ 4.97mmol/L) WX I, 2 )5 X
B & 4% & B R 05 ¥k BT 9 38 B (4,97 ~ 9.05mmol/L)
TR/, E B R 2 W B R 4.97mmol/L i =¥y
W f K, 3K 546.36ng/mL, 380 A BT P9 B i
EREARENEW,

B4 HEALES CHO M endostatin SR 4 L3R 6
Fig. 4 Immunofluorescent image of microencapsulated

rCHO cells stained by endostatin antibody
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Fig. 5 Endostatin production of microencapsulated

rCHO cells with different initial glutamine concentrations
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