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* Effects of BuShenSuoXue decoction on glutamate me-
. tabolism in retinal ganglion cells and Miiller cells co-
cultured in high glucose concentration or (and) hy-

- poxic conditions
* MA Dian-Wei,XIE Xue-Jun,ZHANG Mei,WAN Li

diabetic retinopathy ; BuShenHuoXue retinal Miiller cells;retinal gan-

Objective To discuss the effects of BuShenSuoXue ( BSHX) decoc-
tion on glutamate ( Glu) metabolism in retinal ganglion cells and Miiller cells co-cul-
¢ tured in vitro in high glucose concentration or (and) hypoxic conditions using serum
¢ pharmacology. Metheds Serum with BSHX decoction was obtained by the serum
pharmacology method of traditional Chinese medicine, Glu intake of the co-cultured
* cells was determined with intracellular[ *H ] labeled D,L-Glu concentration by isotopic
techniques. The content of Glu in the extracellular fluid was detected with a full-auto-
matic biochemical analyzer. Results The release of Glu of co-cultured cells in the hy-
poxic group and the combination of high glucose and hypoxic group were increased sig-
nificantly in comparison to the control group at 48 hours (all P <0.05) ,and the release

+ of Glu from co-cultured cells in the high glucose group was decreased significantly com-
* pared with the control group at 48 hours (P <0.05) ; The serum of BSHX decoction
¢ could therefore significantly decrease the release of Glu of co-cultured cells in the con-
¢ trol group (at 24 hours,48 hours and 72 hours) , hypoxic group and high glucose and hy-
8 poxic group at 24 hours,48 hours and 72 hours) (all P <0.05). The Glu intake of co-cul-
¢ tured cells in the hypoxic group, and the high glucose and hypoxic group were signifi-
s cantly reduced compared with the control group at 24 hours,48 hours and 72 hours ( all

P <0.05),the Glu intake of co-cultured cells in the high glucose group strengthened
compared with the control group at 24 hours and 72 hours (all P <0.05) ,but was lower

* than the control group at 48 hours (P <0.05) ;The serum of BSHX decoction could re-
" markably increase the Glu intake of co-cultured cells in the control group and hypoxic
° group at 24 hours and 48 hours, the high glucose concentration group at 48 hours and
¢ the high glucose and hypoxia group at 72 hours (all P <0.05). Conelusion The high

glucose or(and) hypoxia can cause Glu metabolism dysfunction in the co-cultured reti-

. nal ganglion cells and Miiller cells, this may be one of the protection mechanisms of
+ BSHX to the retinal ganglion cells under high glucose concentration or( and) hypoxic

conditions.
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fﬂ@éﬂfmii@j}u(iﬁﬁ P<O 05) 7 & M Glu B F LR F TR BRI (P <0.05) ;b B & fo o 25 o ;
FEMHT(24 h48 h\72 h) BB A S4B AL T (48 h\72 h) 2R3 @m e B2 (394 P<0.05),

: B Ad 22 3 m fe e Miiller 2m B 8- 2055 ( glutamate Glu) R#ted %, Hik AAR MK
3 M 2 ) 35 2 B g P Glu B3k %, [ “H] 479269 D,L-Glu A 2| b £ B 32 F g fty Glu
BRI 2 P E TSR (R)SREIRES TR R &SRk Glu #9851

R A48 h B BAER SRR R Clu Bk g3t
NEPAY g};]i[(%,f&

" e
#£24h 48 h 72 h

FREANE,

Hﬁ;’ié‘kiéﬂﬁ\%%%iéﬂ Fl 3 7 am fe 6 Glu AR B3 W B aF R 2LA B IR (39 4 P <0.05) ; S4B 4L 2 Fl 32 J m it Glu

BB EEAE 24 h F= 72 h BT EE 3 L B 5

RN IR (3 A P<0.05) ,42 48 h BF B Glu BN W I3 2 BB 4E 4K (P <0.05) ; 45
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EhPH AN ERGEFTABASLFT24 h 48 h ot B S &H T 48 h B U A H MR (H) S ALEH T 72 h st LR

ALY Glu BAZE (354 P<0.05), 4it

B F () BeRAR 4 7| AR I 3k R 38 JR 09 AL I JBEAY 22 37 2m JigL e AL B JBE Miiller

fm ety Glu ARIBIE AT, 1X 7T Ak 2 AN B o 3t @ 4 Ao () B BCR & T AL A 223 20 e 69 R 47 A A ALl 2 —

FLTE 20 4 90 4REAX, © A 24 A L I JiEE 11
Pz TN (B) P G o 240 L P R R S 1) e I b 2
M) AR o B, el L T 8 5 S -0 ) A o B 5
FENE AR , SO AE P 3 A s LA AL 4k
Aio A& (glutamate,, Glu)) 7y #1L W B J& 52
i UUHR 4 oA 28 A0 P b e T, A S
PR JE st 22 240 M ) ) 5 S A, A 70 e ) AR BRI R
Glu Ty RE M8 TE 47557 58 T 10 D9 RSt 22 15 248 L reti-
nal ganglion cells, RGC) Glu &l & B9 =45 35, i
T B IR AR 2 R B A P B PR T fi i pp 22
) IR S S P RN b EZDIVE 0L 6 ) A
1) B Je L % o il LI A8 A28 R 28 TG e T 2 AR
o) H AR R AR TE OB PRG35, e & B0
O o 28 G AN 45 24 % A s A B .
AT B 1k B A% 2R s 1L I RS A2 ( diabetic retinop-
athy ,DR) &4 & gt #2 v RGC (1 Glu #5473 DR
A — A B Ay Stk FATTRE ] b 24 il s
LY PRAE T DR AN B 3 I 24 5 24 I3 X v
(55 B FCIR S SRS L [F] 15 57 19 RGC TR 9
Miiller 21 it Glu e S A5 A HE 1520, IF-45 5 Hi I F
FEMLE R B A S AL, o T E 253497 DR
PRI BB AT

1 #R5FE

1.1 SEEZhY R REH I AR SLE ] Sprague-
Dawley(SD) # 4 7 d KB (2l Ak 15 372 40 M i Miiller
i) K 1 d KE(2lifbBE 3% RGC) 45 30 H, A A
B, 257 by AR v B 2 R 2 Bl S 6 v B AR S
GG, SIRP( il 'S :0X41) Thy-1. 1 (7l
OX-7) ¥ Chemicon 73 7] ( £ ) ; % D52 4 2R
sk R B (R st R E Y TR N F]) 5 [PH D,
L-Glu ( H R} 24 B _E 1y P B 5% ) o

1.2 RGC Hy 2t & 54 M & Miiller £ i1 # 3£ [5]
B RGC 12tk K 5L Miller 20 it i [ 5
FESF K3 -7 K P2 WL JIEE Miiller 20 4250 75
96 fLEFFE M P, % Ry 10° L7, AE4L 200 wL, 3 3
W BT EHARR 4 5% CO,. 37 CHEFRA P Ak S %
7% 24 h, HF4lift RGC W5 IRk iy b #E . F 0X41
PriR(1 : 100, PBS k) fudk 6 FLAR, % 2 h,4 C
I, PBS B2 A H . F OX-7 $if4 (1 @ 300, PBS #i
)k 6 FLAR I 96 FLAR, EIEMFH 2 h,4 Cil7,
PBS %93 %,1 g - L™' BSA §#% 0.5 h,PBS %2 4%
o RGC itk Fs A= J5 1 d # SD KRRl AR AR
IIET5% L FER M 15 min AT, Jo R BUIRER, &
100 x10° U - L' 82 100 x 10° U - L™ 4 H 21
PBS Whigk 3 ¥k, T 51 S A B T ) A 0 I e 5 £F

g2, BT 2.5 g LT REAMP,37 CHEF 20
min, FE5FRFT . I BRI AR AL, 200 H ARG
B3 g€, 800 r - min ' B0 5 min, AR A EL
20% JiEAF s i DF12 VR B A A0 M . K 40 I 2 &
F OX41 kgt ,37 CHEE 30 min, 45 10
min 85— R, 5250 W AR B B 0 20 RO B T
OX-7 g 6 fFLEEFMR T, FIFEF 30 min, a4
JaE I, PBS ik 3 W, & 2.5 ¢ - LT REE B
TJoli i B TR R R R vh ik 6 FLAR, BB T 6 FLAR Y 4
R 7 T35 2 v, 5 M3 P R IR A 1R Ak . 800
v+ min~ B0 5 min, LIS SR IE HE AN, LI40 x
10° L™ B 200 i 23 B R T A i B A I B Miiller 241 g
1 96 LAk, A & IR 53 8k 20% Jig 4 1L i 9 DF12
WHE TSR 5% CO, 37 CHFRFA I 5 24
h J5 37 52T 44 .

1.3 #SEmAPAmENSE #MESE T 2m
&S5 3Gk 8 ] AR & 120 ~150 g 197 d
SD KB 20 H Bl AL 43 A PR AL, A ol R A O I
(BSHX) H 2y fiLif 2 .25 A% BR 4 . BSHX HH 24 13
A2 R 11.67 g - kg™ - d™ B RIEH 1
WIS T do 25 O BB R 45 T S5 RR ) A B R
Ko FERIRGZ))E 1 h, 8 ESPKCR L, R4 19 1%
4 °C #% 24 h,3000 r » min~' Z.0 10 min, 43 2 0L
IH T HILIE LA 56 °C 30 min KA EE, FH A% 0.22
pm LIRS JERR T 5 mL 433%¢, —20 CORAFA o
1.4 SKIG44H BB 2 25) LG R4 r 40
JfL TS AR 5% CO, 37 CREFRAAP R 24 h
Ja B A RS 20% iR A LT A9 DF12 5748,
e HICMLIE /) DF12 35530, W5 24 h J5 F 580
MR PIEE TR, $5F 5 43 A 0 40 & A8 AN R8s 77 4
1 B EEFEW B = AR B L5300 24 h 41 48 h 4 |
72 h HIEASEFFEIREEG SR, 0 724 h 48 h 72 h
JE AT LB FR AR o IE H O B AR B 5K
20% 75 F LG B DF12 W, H 25 FHE w4l & AR
SE20% 2y E 2N 1Y) DFI2 Y, AL 1k
B 80 20% 25 1 I3 B9 DF12 W M 2 Wk
50 mmol « L™"j 454k, 25T W B AL A R B
¥ 20% thZ) & 2y a3 19 DF12 W A4k B
50 mmol - L™" Rj45HE . B4 S IARF KL 20% 23
LML A DF12 &K 1.0 mmol - L' W AR
o T A A A RSB 20% H 25 2 0
% DF12 Y A& EE 1.0 mmol « L™" & — W B ik
o R AL AR 20% 7S LY 1 DF12
WK JE 50 mmol - LA % B AR W 1.0
mmol + L™ " WARERAN . 2T B BB AL &
RFU K 20% rh 2 & 25 1T Y DF12 % AR E 1.0
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mmol - L™ P BR R AN I 29k B 50 mmol - L'
%W

1.5 4hfe Glu BN T E IR MR
W TH I, IR AT AR I A0 Jf A Glu 5 4, It
P i B 00 2 B R 28 B IR o0 T A ) B - 2 4 A
B5 SR EEOT A O, FEE A SO
TFEEIE Glu &5, i mg - L™, ZIEMbrEH
Hitachi High-Technologies /3 & $24L

1.6 #f GluBNEWNWKRNFE EAEEE SRR
A LPHID, L-Glu (23R 1 pmol - L7") S [7] %
B 15 min Ji5 FH UK B9 242 BRER K W8 T2 0k v I %
U, T 0.1 mol - L™ NaOH Z4f# 41 Ml , 5 J5 5 0o 0K
S EVEWR B TR ASUI 2 40 g %t [PH ] D, L-Glu )
PR, #A7. [PH]D, L-Glu/10 7" mmol + min~" -
mg ™' pro, FEARIME . MIEAR S ERAS
e 24 e E

1.7 ZitFEHZE AHREIRIL x £5 Fom R
SPSS 13.0 SEit2&k it gt b3, Z 4110 Fh
ZHE T 25007, P <0.05 KhEFA LI #E L.

2 #R

2.1 Glu BHENE GClu B si K%z 1,
1 G BEHENELER
Table 1 Glu release in different groups (x =s,p/mg - L")

Group n 24 hours 48 hours 72 hours
Control 6 739147 8.82:1.61F 14.30£2.847
Serum with drug 6 5.46£1.26  6.75:1.62 12.90+2.31
High glucose 6 7.23:1.69% 7.19:L62** 971231 "%
Serum with drug + high glucose 6 495144  497:1.12 4.94£1.30
Hypoxia 6 7.52:118% 12.80+1.64%% 10.481.45%%
Serum with drug + hypoxia 6 5.90+1.22  9.67+1.54 8.86+1.48
High glucose + hypoxia 6 8.29:1.25% 10.50+1.51*% 9.87+1.26*%
Serum with drug + high glucose + hypoxia 6 822+1.30 8.29:1.23 7.80£2.80

Note: Compared with control group at same time, *P < 0. 05; Compared with serum with drug group at same
time, * P<0.03

1 1 ] DL Bl (B0 Bl TR R : (1)24 h
B, B2 B AR A 5 0 B LA, Glu Bl o
ZE TG B (2 P >0.05) 5 bl S 4
HIEF M IR HOEL, Glu B s, 22 A e il
X (P<0.05);(2)48 h i B, b4 5 1F 3 % IR
HEEL, Glu B /D, 2R AR FE X (P <
0.05) 5 Bl S ZH K Wk S0 2H 5 1E 10 BRAH EE A, Glu
BRI, 22 e A it B (B P <0.05) ;
(3)72 h B, sy A A K BB A I
XFRRZH HEAL, Glu Bedcit i), 22 A geit 2 X
(¥°k P<0.05),

2 T B B (B BRAARZS T 45 2R :24 h 48
h #1172 h i B 2 T BOE AL R G SR A0 Glu B
JHCE B R BRZH B e b, 2 S A e i X
(¥ P<0.01), gy b2 5 m b4 AR
7E 24 h 48 h F172 h IBL R AL, 2T T 2 3 )
IR ANM Glu B it S B B s/, Ho2e g A 53t

SRR P <0.05) , 145 R v 2451 i ik 4 21
SR A RS R P T IE A S &
PEGRAEZH A .24 h I BRI LA 22 S G F
M (P>0.05),48 h.72 h B} B 24 1 Fiil i b e 4 4
LR FR AN Glu Bk & W] s b, Ho2E e A 456
AR (B2 P <0.05)

2.2 GBAEMNE ClufEAENELIRILE?2,
x2 GuEBEANEWNELER

Table 2 Glu intake in different groups

([’H]D,L-Glu/10 " mmol + min~" - mg~'pro)
Group n 24 hours 48 hours 72 hours
Control 63122.57£71.77% 9079.52£38.96 * 10 146.49 £124.53
Serum with drug 64135.08£99.59  9725.2091.23 9925.46 +315.98

63360.79£92.92%  7387.06 £61.35 % 16202.13 £145.34 " *
Serum with drug + high glucose 63490.19£22.75  8856.11491.23  10957.38 +315.98
Hypoxia 6 701.9624.25 % #4559.79£99.79 *# 213,83 £326.49%
61263.4629.86 57273014822 6631.39£152.93
High glucose +hypoxia 6 1176.88£39.67 * #7314.62.£200.07%  6995.22 +104.35 * *
Serum with drug + high glucose + hypoxia 6 733.31£24.45  7591.28£102.99  8155.66 +125.87

High glucose

Serum with drug + hypoxia

Note: Compared with Control group at same time, *P < 0. 05 ; Compared with serum with drug group at same
time, * P<0.05

H13% 2 n] DL A () SR TR . (1)24 h
B, R bEZH 5 1 M IR LU, Clu SR A B IS 22, 22
SR (P <0.05) ; SR A BB AE 415
IEH R IRALLLEL, Glu SR, 22 R A GL it
BESL(HH P <0.05) ;(2)48 h B, mblidl a4l
Lo s 20 5 T IR LA, Glu A Rt b
ZESFEA G L (38 P <0.05);(3)72 h i}
B, e S5 IR0 BRA LUAL, Clu SRR HE I, 25 5+
A G (P <0.05) 5 BACAL AR Bl SR 5 1E
WO IRALLLEL, Clu SR AR, 22 R A S B
X (¥ P<0.05),

H 2T B A () SRS TR E R 24 h J
48 h B B 25 T IE F AL 40 Glu $8 A5 1E 4]
WAV R 2, HERIAERITFE L (N P <
0.05) . 24T Himita S5 gL 24 b i Bean
Ji Glu AR LUEL, 22 5 RS (P >0.05),
48 h I Brh 2y T W M 4L 40 Glu S AR N, 22
AR (P <0.05),72 h i Beh 25 1 1l
BN Glu FEA R, 2R A G (P <
0.05) . 2y Hidh 2 5 H AL EL .24 h 48 h
B 2T Ik A 4L 40 Glu B34 T, 25 5= 1
AGET LB P <0.05),72 h B4l Z 1)
FUBZE S G240 (P > 0. 05) 5 2+ Btk S g
FEZE 5 R A H 3 24 h B B R 2 T T A
BELHZAM Glu FEA R, 22 AT Gt 7 L (P <
0.05) ;48 h I Ee 4 L 22 s e ge it B L (P >
0.05),72 h I B2y T sk S s A A0 Glu $A
BN, ZEFRA G E X (P <0.05),

3 i

I FE B A PR L Glu 5 4
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3 22 AT 3k B s O N A2 IR R B0 Ay
A FH T fish 2 5 25 240 0 453 403 9K B 1, FE Dk 2
ZRITI BAE T ) di I 3 G, B 2eflt RGC 324, 3
IR 1 JEE £ ke ot St A0 AT, RO O e 1 Bk 4
5 i MBS — AR 2 DR A9 8 ALl —"" . &
PP Y77 A% 4 B[] 52 22 4 1) Glu Yok 248 5 400 IRH) 65 P B 455
FE MRS RGC 457 Glu XAy PE M i th P 35 HA
HEE S, MM B Miiller 4l & RGC Ht Glu ()
il — e DAL ) A A e ) 3 400 B Ml ler
AT RGC, I DL BSHX w2 5 J5 & 245 1 v AT T
T, B AERT S0 i b R0 (Bl ) i AR PR T S [ 8 R
AL i Miiller 21 g F1 RGC (1) Glu Bl A8 1k,
M Glu A A BE 45605 BSHX w24 58 T I 375 % 5 i
(30 VIR T RGC B4 EHALEE, o BSHX
2576 DR 259 T Filis A2 4 s id S8 I

ARSI EE R IR 48 h 72 h BB, mbE 4l 5 I
HOC IR LA, e W2 AL [R5 52 A Y Glu Bl i
/0, R RGC A B 4y W W A 358 240 e, J4t s ] PN
(24 h) HalifeoE EPEA XS LR B R A A Glu B
B IR R A B, K58 R RGC Xk
ST aoE, Rk S I [A) AR o 2 1 B M . 7E
YA 0 I B R JE K 3G g i A P
o K-35 20 LA B B AL SRR 6 A Ak
5 A TR R 8 DR A R TR I ik 2>, SR X RGC 1yt
EARBE SR A —E B . A IR ST AR 3 I
R &4 100 ~300 pwmol « L' Glu, £ DR KL, ifi-
LI 5 S5 s il 25 32 B4 3, AT Glu 92 U 31) 40
6], 1 R B 5 wmol « L' Glu il i] AX} RGC p=/E
JEE B E, AN L BR i 2 /) Glu, RGC gl 25
T ARSI A R R A B (48 h) R HE
Y S T Glu 34, FRATTHEN 3= ZE T g A LA T i
Bl (1) BT REGEAE 1 A Glu AR S 4R LR SE 1)
YIREHE , Glu Sz 1] 42 % 21 240 M9 21, 15 40 e 40 i
Glu Zr i35 (2) AT ATP & A 2, Glu K I
55, WA A A Glu & 53 ; (3) B4 5 4i i i
A0, Glu i ik A S M RS T e B Ao 281 4 i
Hh o ARSZIGIA WA F) B Al BT B AR AR T SR A
FRANMUR Glu eI S8 I (48 h) , SR J5 w2 (72
h) , AT RE A Tk SRR 2 — Be B[R] i 40 A B B R
aCHA P 22520 Glu BB T T R, rh 25y T
Tk AR 2 L R R SR 0 ML Y Glu B it 7E 24 h (48 h,
72 h =SB BB R E A A W Bk > (B P <
0.05) ; Fhl s S AL ) G TR A Y Glu Rl i 7 24
h 48 h BBt 34 b IE H X BRAH 3 i (428 P <0.05)
T 72 h B B G IE 5 0T BE 21 ARG, R A B AR 5 G
SECARARL o 2R I3 T 0 v R e A A e [) 35 5 A
Glu B i 7 48 h 72 h By B 359 A v Al s 4 4 o
($25 P <0.05) , W] BSHX H 2} Ifil i 7E B 1k 6k %
DA ik RS T A Ah Glu 119 35 B, A kit A
PR A VR RE R Y B B T R T X

Al fESE BSHX H125%2 Jr B i DR 19— A Z 1259
Tl

A SCHR % B DR ISR i Miiller 40 245 Glu %
A4 2 I ( glutamine, Gln) B HE ] F B 65% , B
F L Miiller 20 fa %% 46 Glu RE 1 (T B, 10 1)
N Glu ZKER] FF- 1.6 45, P K Miller 20 fo4F Ky
PR EE R Glu e B2 (AR5 56, X Glu (1) 5 A
PR Glu Fefi iy 35 5% 42 . Glu 7E Miiller 41
ML & R i i A R s A, £
& Glu ¥ A 1,76 GS(HRAR A E) MIERT,
BN Gln, Bt Miiller 20 i B i 2 f 41, Gln J&—F
Tt 2R, o 2 IR Gln REL, 23 B &
P B it FE 22 B Glu, SR J5 A A7, 58 Jl— 635 . AR
o fiE% Miiller 20 fg X Glu £ B & A% 351 7 4 135 40 g 71
Glu ¥R FEL-YT RGC 37 Glu XA PEh &k 4 +F
P Ji55 N IS R e MR IE A AR B R i A
B

ARSI ZE R R FE A B AE, SE R B 3R
ARG Glu BEHCRETE 24 h A1 72 h B BEY U IR &
X HRZH P 308 (3928 P <0.05) . XHP S5 Glu
MR 5 B [R]85 UTAH 56, T 48 h B 4L Glu
PR S IE 8 6 B A, AR SE 80 v, 40T B4 T
AT, BAE 4L7E 24 h 48 h. 72 h W B AL [ 85 57
ALY Glu BEHR I AE FE 1 F X5 MR 20 W B B IG, 25 57
YA E L(B R P <0.05), XAl fig & T
RGC FES ML A 31405 J5 , F AL N 1 Glu & B3
A SN, AR Glu e B B B384 sh g
Glu ¥R FETF R B — o A2 B2 I, U2 i 26 400 e ) 4
A 40 L e 1) A R S Mailler 40 % Glu £ ER I fig
R s T A AL Glu S5 B BB 19 R B S & iE— 25 i)
MRS Glu R AL, WY OGP 3R . AR 2 56 25 1
7R :24 h 48 h Bz BSHX Hh 24 Wil 0E & 4 3 [A] 55 77
AR Glu 45 B I BE e 1E 3 4 HR 20 B A (P <
0.05) , %] BSHX #1245 fE W B 42 /3 I 41 F
LR RGN Glu $RERINRE , (HA — 2 B Rk, 7
72 h B L E O B 2R X 5 ARSI A 2h 1L T
T e A 2 B A 2 LAt A — B, ELLE 24 h i)
Bt BSHX 24 3 i Ml il S A AL R R SR 40 Glu 119
A B E B A AL 2> (P <0.05) ,48 h B BE R
H BTG W2 5,72 h B B 2h T e A A 2
Glu (R A 5 m B A Al B B3 (P <
0.05) . SR BSHX H 24 [fiL 7 GE WA f $2 5 1E % 451
IR IR AN Glu BRI AR, (H2 X F = % A
SR R AR 25 A T AL R IR 40 ) Glu ST R
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