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BE HN BT RLLHBABEH &4 TR0 k6940 M B 4F 2 ¥ 48 #E (retinal ganglion cells,
RGCs) # 4.5 (glutamate, Glu) B X W Hh, RAIEELFPHGTFHREA, HiE LARGRLIAY
%Lk 3% 5 #7 & Sprague -Dawley (SD) KL RGCs, ¥ AP METRMEFT &4 RXEBLHABADF

CHTRIAER, ARNARELFEHLS BT RITTH, FRIAEFABRA EFTETHREAE, R
EHA BEERYETRABAHA BADTETRA; 2 HNARRTFHR24 487206, AL AHAE
BN E A A& T Glu ¥4 ¥ (mg/L), R A SPSS 13.0 k4 st AT KB Tt 204, R
#eik 348 24 h B RGCs 8 Glu #3F[ (256.33 £25.73)mg/L ] FI M E ¥ s B[ (134.22 £9. 14)mg/L]
AT EEMA[(141.17 +22.13)mg/L]1 A 2 ¥ M(P<0.05), E¥FTHTHRAHGCu X ETAL£24 N
[(124.50 £10.30)mg/L]1& 72 h [ ( 30.17 £2.97)mg/L] M & & EF A BAKIK(P <0.05); 8L H BT
3% F 4 24 h[ (127.50 £16.94)mg/L] 48 h[ (26.17 £3.99) mg/L] & 72 h[ (27.67 +3.49) mg/L] 8 E 84
Clu BAEHRBEZHABK(P<0.05);H K3+ 2% FF4A RGCs #9 Glu 4 F 4 24 h [(228.33 £
18.41)mg/L] 72 h [(28.00 £2.41)mg/L) B BE HAEIK(P <0.05), Zi HAFDFHERALHE M
RGCs 8 Glu 8% &, $A A EClu AmMish B, MBI HRKE Glu BRZALF L RGCs 4% 2 5L 5 W &1,
MmEEERE AR SR TERE- A REIRRBEEZBABAID LA T RCCs ¢§ Glu £ E, &% Glu#
Bt AW A A RCCs 693715, X THRAANE S o B854 % &k &AW T (diabetic retinopathy,
DRP) ¥y 2 F kB2 —,
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Effect of Drug-Serum with Chinese Drugs for Nourishing Shen and Activating Blood on the Glutamate Re-
lease in Purified Retinal Ganglion Cells Cultured in High-glucose Conditions MA Rong, XIE Xue-jun, WAN
Li, et al Chengdu of Traditional Chinese Medicine University, Chengdu (610075)

ABSTRACT Objective To investigate the impacts of steady high-glucose or fluctuated glucose conditions
on glutamate (Glu) release in purified retinal ganglion cells (RGCs) cultured in vitro, and the effect of serum
contained Chinese drugs for nourishing Shen and activating blood ( S-NSAB) on it. Methods RGCs of neonatal
SD rats were cultured by antibody combined two-step purified method in different conditions ; the simulated normal
condition, the steady high-glucose condition and the fluctuated glucose condition, and they were intervened with
S-NSAB. Thereby, the experiment was carried out in 6 groups, i. e. the normal control group (A), the S-NSAB
intervened group (B), the steady high-glucose cultured group (C), the steady high-glucose cultured and S-
NSAB intervened group (D), the fluctuated glucose cultured group (E), and the fluctuated glucose cultured and
S-NSAB intervened group (F). Content of Glu in the exiraceliular fluid was detected at 24, 48 and 72 h after in-
tervention with a full-automatic biochemical analyzer. And the data obtained were statistically analyzed with SPSS
13. 0 soft ware. Results Release of Glu at 24 h after intervention in Group E (256. 33 +25. 73 mg/L) was obvi-
ously higher than that in Group A and Group C (134.22 +9. 14 mg/L and 141. 17 +22. 13 mg/L, P <0.05); at
24 h and 72 h in Group B (124. 50 +10. 30 mg/L and 30. 17 £2. 97 mg/L) was obviously lower than in Group A
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respectively (P <0.05); in Group D at 24 h (127.50 +16.94 mg/L), 48 h (26.17 +3.99 mg/L) and 72 h
(27. 67 £3. 49 mg/L) were lower than in Group C; in Group F at24 h (228. 33 +18.41 mg/L) and 72 h (28. 00
+2. 41 mg/L) were lower than in Group E respectively at the corresponding time points. Conclusions Fluctuat-
ed glucose condition could obviously increase the Glu release of RGCs, to cause extracellular large amount Giu

accumulation, which induces the exciting neurotoxicity to RGCs and finally to aggravate the injury on cells. S-
NSAB could reduce the Glu release to some extent in the steady-high or fluctuated glucose conditions, diminish
the injury of RGCs from exciting neurotoxicity of Glu, and it might be one of the intervening pathways of Chinese

drugs for NSAB in preventing and treating DRP.
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and activating blood

¥ FR % 11 4L ¥ g 9% 28 ( diabetic retinopathy, DRP)
VE J7 85 FR %% ( diabetes mellitus, DM) £ B3 K iEF H R
FEMMOLEREZ—, RRERZBREABENE
EFE, £+, DRP MMM RM A 5ZRER",
DRP BR— M E&MmEIRE, E4MERBILHMNE
BWUIER, MLABRBELRAANMDRP EE X
WERM., BERANEABRFREBEFRENRE.
BB AN GBE(R4) mBEKFAHERE, B 5
Ry shtE (RE T ) BT X . B A R W K 3h
YIERHRY ZEDRP KA KBS RS, UMEME
WHENBRHETAMBERDERTEMEEY, 858
B (glutamate, Glu) fE AR M A K ZHH LA K
NEHIBEIE, S+ FE W2 T 40 (retinal gangli-
on cells, RGCs) B {5 B 538, FIRF N R MEHHX,
ZHEBAAMESZ, BE RCCs EEARBHE
B BTEIN R Glu Y75 4 R 5% A WL 1P B Bk i 44
RGCs MR BR BB EENE"Y . Hit, LK
RSB RGCs A B FTRERE BEIRE
HRUTHTESR, HUNBEOLFHEF S A MF
HHTHE, WERRKHET RGCs A9 Glu B E MK
T, URMEEmFPEEFEHLEOTHREM, A

i A #h B 7 LR 25 2 07 B i DRP 591 TR B8t -

FETTREHT RSB B
MR 5% E

1 %Y HKEFAAR LA | X# Sprague-
Dawley (SD) KR KA BEMFHMEHSHAKE
K120 ~150 g ) SD KR, BB RBFEHKEZHY
RO EE, BER.

2 25y R TE o o 2 T A s AR (9) .

3 EMRILES  Neurobasal 3 FFH A & BLM B
HAM, £E GIBCO AF; MR ARFERAYER
(SIRP,CD172G) B4 ik ( RS :MRC 0X41) 3%

B, Thy-1. 1 B BN K (RS .0X-7), £HE Chemicon
A4 MmMEAEAE(BSA), Hit Roche A8, HEEX.
HER, IR ARG AR BRI ZE K (PBS), b
RPEA 2B s EER ML HL L8800, HA),

4 LRI

4.1 MTF4itk RGCs B HMAE  FH 0X41
bitk(1:100, PBS %8 ) a6 fLik, £ 2 h4CE
™, PBS i, £F. A OX-7 Hiik(1:30, PBSH &)
6 FLik K 96 fLif, ERMWF 2 h4 CEH, PBS
B¥ 3K, 0.1%BSAME 0.5 h, PBS BELH,

4.2 RGCs MM RFEMIER FLRMELTA
BEMOln Y SRR, DHER L XK
SD AR, BHBREHBI, MRBBKE, T HERR
B, H& 100U/ mLEFEZX. 100U / mLEEEHN
PBS k3 K, THHEMETHEUMBERLE,
BT 0.125% R+ 37 CHET 20 min, THKT, &
MmEEFREL LW, 200 BERERNMTIE. 800 1/
min 8.0 5 min, FMEEFEELAN, HHEARE
BET OX- 41 wiiEFmF, 37 CHEF 30 min,
BIOmn BRIKBRREXFHOARIBEE T
OX-7 gk 6 fLEFRP, FRME 30 min, RITHM
B, PBS #Pyt 3 K, & 0.125% [ 8§ 4 K M & 55
FREBRYE 6 TR, HEMT 6 fLRM A E T
BarED, SMENEFRELIEHEL, 800 r/ min &
L5 min, FMFEZFHELMM, 1 x10° 4/mL #
GRFEEHETARTM I ARURTESEFH
6 FLiR, A& MG F RHEITHESR

4.3 RGCs RERPmE HEFRIXNWARA
4% L EPREEEFEE 30 min, BIEKGE, ABihER
W, 60 CHMA, $60.5h, HBEKHEK, H 5%
R, MMEBE, BTEH, dEKRK, —H%E
B, WKEE.

4.4 DEARBAHGTE (1)EEIBHE20%%
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B i & # Neurobasal ¥ ; (2) IE % " 25 T Hi4H :20% P
255 25 1M1 5 9 Neurobasal ¥ ; (3) B EE B4 .20% =
H Il & £ 50 mmol/L % % ¥ Neurobasal i ;(4) BT 5
BT HAE 20% H 2 & 25 1549 50 mmol/L HH
¥5 Neurobasal #; (5) ik H . FH M BASEES

BABFETEESF, 12 hH 1 K (6) B3 -

RATHA . EXPAHTRASBERRHPETHA
BARECEHEER, S22 1R,

4.5 RGCs iy Clu BEMME #HWESA
W LW, £ 8RR E MRS R P
G &g,

5 it bk A SPSS 13.0 itk i, £4E
BRIz es ik, SHRLBRARREF LM, £
HEIHF LR ¢ B8,

g R

1 4i{b# RGCs A KAFME IEH KM T bk
F£ B9 RGCs 4 K FR1E : F7 4 SD K BUAY 4 ) A5 40 1 B
% 0X-41.0X-71 BH AL REAE, BRHTI0E
) Neurobasal #{/5 3 h, FHZ BT (x400) W45
HARELEKAR(EIA), U h FHARAKRERE
Ak, ENRERE(E 1B), KEAREEZHFK
K, K#l, 2 h GREHEEHMK, HFALANL X, 5
REEZHAZMR(E 1C), 1 FSFER RGCs &
Feam b, SXE12,13) EMREEEL B,

2 RREGHER ZHKKRSWEALELgL,
¥ 48 h g, W RGCs fuikifuifi £ 2817, Nissl /ME
ERE6, MEEREG, §RE0, EXHEAR
HHATHKR, MR 80% (H ID), KIEFMRA L
s AERE AR AR G R H k&
iR RGCs,

3 &4 RGCs # Glu B B

3.1 RaE B VE RO B T I AR A% ik Ah a4k 1%
FRCCs W) Clu BAEMEM(E L) EEXNHEAK
BEBEMRGCs  Glu BB 48 h & 24 h W/, &
FHBERITFEX(P<0.05), BEHK Clu B
BEBhE2 W, 2hE48him, £259E%
HEBEX(P<0.05), BEREALHERK Glu #
HESEFMBALKR, ERIXEHEEX(P>
0.05);WiKsNA24 h X712 h ) Glu B EHREF
XRAMBEREAEN, ERYAFETEEN(P<
0.05),

®1 E% BEREREEDEHET RCCs 4 Glu

BB (mg/L,its)

Glu B &
as n 24 b 48 h 72 h
EXE 6 134.22:9.14 36.24+7.20" 35.50£3.09
BEHEE 6 141.17£22.13  35.50+3.10* 40.67 £3.30

IS 6 256.33:25.73°4 33.0043.40°  48.33:5.39°°4
EHAM2M 0 R, P<0.0S; SEXNMBARMILE, “P<
0.05; 5B E HEARY LR, 4P <0.05

- i

H: AN RGCs 4 Thyl-1 Ll WM /FRENEE; B A RGCs #5524 h FH A RER
H; CHRGCs 3t 5 RRREKERS, MRERTEE; D HEXGELE RGCs, &
B RS

1 Hifki RGCs A KIFE (x400)
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3.2 MEEMPHEYME N ER&KEGT &5
e33R RGCs 1 Clu B E W (R 2) EHEME
HAREEHTHARCGCs B Glu BB 48 h 5 24 h
HEL, ERHUAEITEEL(P<0.05),72h 5§
48 h g, ZRBERKITEEXL(P>0.05), EHF
ZTHA 24 h 72 h #9 Glu B BB F W IiE & Xt B
BB, ZRUBARKIT¥EX(P<0.05),

F2 PHSHMEN EH KT RGCs B Glu B
K%W (mg/L,xzs)

Glu B &
A5 " 2 h 48 h 72 h
EXIE 6 134.22:9.14  36.17£7.20° 35.50 £3.09

EHPHTFR 6 124.50£10.30° 28.33£3.39° 30.17 £2,97°

HoHAH 24 b IE, TP <0.05; 5 E % A R4 8L OP <
0.05

3.3 HBEMFHATANENRERERAET
AL 3 RGCs B9 Clu B M (K 3) BE
FEARBERBE P TH A RCGCs i Clu B E
48 h 24 h B/ (P<0.05), 72 h 548 h HEBER
HEGTZEXL(P>0.05), BEAEHHTHAE
it Bt RGCs & Glu B B 848 E MM 4w > (P <
0.05),

R3 P MAEXEEE R RN THFR RCCs 1

Glu BB (mg/L,zts)
Glu R ji i
ax 24 h 48 h 72 h
REAWE 6 141.17£22.13 135.50+3.10°  40.67 £5.61

BEMBRETH 6 127.50£16.94% 26.17£3.99"2 27,67 £3.49%

WA 24 b 8, TP <0.05; SR M4l B HL 8, OP <
0.05

3.4 FMEIE P 25 A 2 i X R Bh T ARG
TSRS RGCs 1 Glu BIXME i (F4) W
FEhH RCCs B Clu Bk B 48 h 24 h /b, 72 h &
WBhZ, ERYAGITFER X (P <0.05) ; ¥k
AT A Glu BALE 48 h & 72 h MR FT— BT R
WA (P<0.05), BiEzshPATHA24h R72h i
Clu B EMEBEGHAB D (P <0.05), 48 h #
HELKEFEFEITFEL(P>0.05),

F4 PHZHODEMBEHEDRZHET RGCs ) Glu
BHEMEH (my/L,xzs)

Glu B #&
A3 n
24 h 48 h 72 h
P 6 256.33£25.73 32.9723.10" 48.33 25, 39" %

Wb TR 6 22833 £18.414 44.83 £2.69° 28.00 +2. 41724
W LAM24 h 4, "P<0.05; 5464 48 h t8,%P <0.05; 5
o150 3 40 L3 b 2, AP < 0. 05

W ®

1 EMRRYG Clu TEFHETHZ KRR M
N, AMBENEEZRTHRERARENKE,
B RGCs M EFEM A% M, 1'% RGCs KI5 B 143%,
FEEMAEEEE: (1) PREXEEHLEE;(2)
yEETRARMASYERAREEEMR A&
HKkE G REEFRME, REMLTEKER.
Glu DIREM E #1764 8 F B A 8 6 ™4 R 7 A4
WAERMBTE N (R @R mAHSHbMHRT
BR. B, XidR BT & S e 1E AR o] 5 8%
wEEFHAER,

2 ALRPUWES, BERHEEMHT, RCCs 1y
Clu BB SIER KMHLLE, T A, MK
%1 TF, RGCs #9 Glu B B AN LLIE® & T,
HWBE&SBAGTY EMM, Bouvier M % g 42
HClu ERKEME A ER TR (1)RGCs & Hi,
YR REE B YEXE N, Glu %8 B IS ; (2) BF RSB T
) RGCs B MU Wk BE Glu 3|40 4h, & B RGCs 4k %
B, XMIERT Clu ME AT LT,
RIMMABMLTRLEROER, BESIEHDEK
RGCs MMM ENE, HMARBEEE RITER
KA RS T HAf R ZEK 2] 72 h 6f, RGCs HEH
B Kk HER HRRE, HERES B SR E
BA¥msE", ik, EEANEBEHEET,
RGCs Z 81, MM EvE M,  Clu KE%H K
S, HMSNEIRE Glu BB A 5| & RGCs # 2 4#
HEd, MBI AR E, XKERT Clu XEHEH
TERR BRI, BAFH RGCs KB, XulhE
£ DRP 22 i %5 7% 75 & 4= LA Al 90 Y 2 0 4 &
ARMREREZ—,

3 AREE P, FFIE A M REREAL 24,72 h
BEE&GLBERHAET RGCs 4 Glu B,
BB BB s R IF T8 Glu BIKE (P <0.05),
RAIMEMLRERBER, HEELFHEET Y
1 7 AS X BE R A AR i 0 W BB I 3 & 14 T RGCs B9 48
MEEENE, REAREREH, AR H BB
BESHURBIESDZGET RCCs MRBES %K
AU B EEINN S FE M PG E S & g
fE 2B i3 1 RGCs ) 40 o M R | I 41K 3 40 A
WEVE, AME D ERE SRR %4 T RGCs
B Glu B, E—ERE WP Glu HEXNEHFMHE
F, X ATRER 405 5 L P 2585 14 DRP 459 T Biig
BRZ—o
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