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Enhancing effects of Herpesvirus hominis
on sodium glutamate neurofoxicity'

WU Juan., GAO Jing, ZHAQ Xiao-Ning, WU Ying,
ZHANG Zu - Xuan ( Medica! Scheol of Nanjing
LUniversity« Numping 210008, China)

ABSTRACT The neurotoxic effects of sodium
glutamate { MSG , 2. 5g = kg™ sc ) and the
enhancing effects of neurotropic Herpestirus
hominis (HVH, 0.2 ml/mouse ip) on MSG
toxicity were studied through histomor-
phological ohservations, together with detec-
tion of the concentration of both mitochondrial
protein bound Ca®t and intracellular free Ca®*
([Ca**]) by the Th*" fluorescent prohe and
It

was found that in 10-d-old mice the neurons in

Ca’” indicator Fura-2/AM, respectively.
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arcuate hypothalamic nucleus degenerated
severely after treatment with HVH 4 MSG,
showing swollen edematous cytoplasm. dark
pyknotic nuclei as well as a decrease in the
amount of the neurons. The hypothalamic
and spinal cord mitochondrial Th** gelative
flucrescent intensity increased from 20 + 3
and 20 = 1to 28 + 5 and 34 £ 6, ie, the mi-
tochondrial protein bound Ca*' reduced signifi-
cantly. MSG elevated the [Ca®* ) levels from
11 = 0.03 10 0. 69 & 0. 19 pmol-L ™' by not

only stimulating the Ca®™ influx but also re-

. leasing the Ca’" from intracellular stores.

These findings suggested that MSG neurctoxi-
city was probably related to the overloading of
neuroplasmic Ca®t, the destruction of neu-
ronal abilities to deplete or sequester the intra-
cellular Ca®t ,

neuronal mmjury and death.

as well as the irreversible
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#WME MHEZEHE (HVH. 0.2 ml/mouse ip)
MEAEABPH (MSG, 2.5 g-kg™ " se) T
S RIS, s, TRES 82
B R PSS SR B REAE. Fura-2 40 B 0
U, MSG L a] 5| M Catt k. X e[{E
HRAGER Ca®, B Cal i, Bt
SFHEMMEIET. HRER. MSG (5 RER
Ca'" BE MW MR THEEH B TF Ca* Bl
fi ATR{EAERR. W HVH ]38 iR iR{E
o T

X7 BHEHBEH: ARZRE; NKFERE,;
Fura-2; 5; Wk

7 B R B (MSG) TR F R B W 7T
52 LA R R AR B AR R - BT S R AR U
(I RIRTE7A D R & TG k3 F 3|
bR E R WSS MR (L5 %
BES AR ERMSEEEAMLY, |
1 45 B B Tl R AR A F1 R, 3h S i R R e
MM EEREERN. ST EM
B AN IE I B (Herpesvirus hominis, HVH)
EEMREREES, Lo REEHN s ERE
B, XX F I HVH WEEE Sk T WS
MSG M EEN. IRTHES SR
BT Y B R, RS S
S 5 Y B P4 458 T

MATERIALS AND METHODS

B8HEE BRALA/RI0E, 2L E%E, 1058
60H (FEH 7.0 £ 50.2g). 18H#10E (HH 15.5
T sG55, [HEVSAMEANELTRA ZRES
BHMSG 2.5 gekg™") 3%/ HVH (0. ? ml/mouse)
. HVH —&KtE ip. H M5 % 5 8 (dssue
cultured infection dose, TCID) 167°. MSG F ip
HVH B30 sc. LUGHRR sc FFE MSG. 3.

XRMEE BLS—KEHIE24h HI0 BERY
FRIE . RREL YEBSOHERPEEL

wk. OEEE. FIREELE G pm. ElRRE.
HWEHW A 200 em A TERSKRELRUE.
.

St STGRNE TV RAEME RER
B—RAWM HVE G8S 2t h fFHLE. 0%
HTERTER, § Telon BRI KESFFTLES
0.32 mol-L7' B A 5T, AR ERECETIERER
HEExFmEROERE". SEFRANEEDIO k.
MAEEELKE 2.2 ml, EMAEFLEMERFHE 0 0
ml {¢.5mol*L™". pH 6.2). BEM 0.2 ml T L,
(0.2 mol«L~"), 37 ( F#1 h. H Huachi RF-540%8] %
FEFEFERE{XME Th'" 2. An= 515 nm. A,
= 295 nm.

Furn-2/AM M RMEMRICa* ], H1-—-2H ¥
B. 278 T kR, o2 BF 8 ¥ Hank t§ #f (NaCl
137.0, KCl 3.0, CaCl; 1.3, MgS80, 0.4, Mg(l.
0.5, KH,PO, 0.4, Na,HP(}, &. 6, NaHC();, 3. ¢, glu-
cose 5. 6 mmol-L™'. pH 7. 4> F7. {40 %I B 5% i R A
Mm% . H Hank RHMFE3I— UK. WFEEMA 0.125
VHEHEE. 37 C KEPHRETESwR. Hit—
BB )5 HkS DMEM SE3ER ( 10 Yoh
A EIERIE k. iT200H M. B L300 g WL
5min, F Li#. AIEHBL Hank %K. ¥MHE
B3 TF HEPES @b Hank ST MoBEMWS
MM S Fura—2/AM ( #2792 umol+«L~') 7E37 OB
H45 min. BB LIZ0 X Bl FLiEFE H
HEPES-Hank [% # i 8% 21X, %5 0 B8 H HEPES-
Hank [GREEEY. £ AR-CM-MIC HETHNE £
MR ENLERE. A= 340 nm fl 380 nm; A
= 505 nm. I FEEE F 4T 3L AE Tk
WBE S E. B DM — 30008k #F 5t $E(Ca™t 17" .

Bdp MSG., EMBEET ~H#H, MER8.5
mg+ml'; HVH. I F AL EERREYNHEY
HEVHIR A, Fir107°% Fura-2/AM. Sigma =& . B
ALl Me, S0 B0, 25 mmolsL ' &, 8 SE —
20 C #EIRTE; HEPES (N-2-B: Z BEIREE N Z 4 b
DR R -3 R (AT ) g pr &

RESULTS

HEZWE 10HEH/NR208., S,
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ZHEH, ML TENTE. 2HY5. sc
MSG 5 ip HVH )5, SiR# L 52T M
. B W k@4 HVH + MSG
HEY TS REMSTERTE, RAEER
T FFEHETEHEEE, HETHEER
21> (Fig 1. Plate 4).

18 A 8 /\f sc MSG & ip HVH 5. R
SARB MR THEHE SR, B HVH + MSG
AR ZMBEZE 0 KE/ B2

MSGHHVAM S NAF RS SEHER
MSG 2385 . 10 A/ Ry T A5 i
SRR & T RS B FIME . IRED
RNERZESGEHEB ML (Tab 1).
HVH 5. ERE R R iR 553 5
{0 HVH 43 0 ¥ fE S0h 1R B 24 & 45 9F
BERL.

EIBHWAS, BBH MSG E!z HVH #b5.
HFEHE#H*&EH*J%EW&%%%@*@JEHHE%
W, {8 HVH + MSG 15, W& & Th™ %343R
mRERETL. Hi %‘imﬁﬁ%ﬁﬂ*ﬁ{u-

Tab 1. Mitochondrial protein hound THW' [luorescent
intensities in hypothalamus and spinal cord of 10-d-old
mice treated with sodium glutamate (MSG . 2.5 g

kg™, sc) and Herpesvirus hominis (HVH, TCID,
1077,0. 2ml /monse .ip). n =5 — §experiments ,

X £ 5. "P>>0.05 s Hypothalamus, “P <7 0. 05, °P
<0.01 vs contrel. ‘P < (.05, 'P < 0.01 vs MSG
group.

Conerol MSG HVH+MSG
Hypothalamus 20+3 2a+41° 28+ 5=
Spinal cord 2041 25 2 34+~
MSG ¥fhEA[Cat ] f9fémg i AR-CM-

MIC PH & 7% 2 £ 458 M. [ 8t 7 Diapho-
TMD RS Fe M E B M8 T WEF:ER L
ZHMEETE EXHZTEMHICT ) A
0.11+ 0.03 pmol-L"'(u = 27, * 4+ 5), &
150 pl M BHFIIA 10 pl MSG (2. 875 mg)

&, [Ca®t]), #F0.69 £+ 0.19 pmol-L 7.
sfE%. Fig2 fl Fig 3+ ’i‘ﬁ%ﬁ
[Ca™ ] 9BV BT LR, A MSG 5, ZH
Mpy[Cas ] M E R ERERTHT. 5152. X At
W TR, 300s EHSTHEET.

4 -
3, 340 om |

2}
]7:6\\
380 nm

10¢ zﬁu 300
Time/s

-1

107*% Fluorescent intensity

Fig 2. FTuorescent intensity of brain cell suspension
in response to MSG106 mmol-L ',

6
.f-'-’**w..
"u-v
o / w—.uhm
2
o
|
M5G
o 100 700 300
Time/s
Fig 3. iIncrease of fMuorescent intensity ratio (340/

380) Induced by MSG 106 mmol - L™" to cell suspen-
sion.

FEM MBS AT R egtazic acid
(EGTA. 2. 35 mmel-L7") 4 lg s Ca>* &
B BIA MSG Bnf gl t[Calt ] g
#h(Fig 4, BRI FEAMETE. 59 MSG

B (2R #b Ca® Py, 3 HE S [ MY P 45 R B i
Ca®t.

DISCUSSION

LRI, HVH A E4ER T E
MR EHE, HHBWE MSG S #H%ZT
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Fig 4- Fluorescent intensity ratio (340/380) after

EGTA (2.35 mmol L' 50 s before MSG {106
mmol <L~} in cell suspension -
WA EHS. EEREREIRP. 2R MSG
CERMTEMSRKERES TR GHE RN,
HVH #i &7 55 . MSG Q5| T i 5k # #
BILIRHE MG, A MSG W BE A IV
IR TR R R R RS & A5 A AR 3R
. #x® HVH BEES s AR BT REDHY
ML 5 3% B, 385 MISG X LS I W& E
ER. MERNEEG SFMMPE AR Cat ]\
TE, sAMAEIEM Ca® HHil, A
RHEMANEERE Ca, FRASEE, B
SHMELEL WELEEHTFRES
Ca®* DI M R IR W RER MSG M EHERAN
e — B—JFrH, FREWMS TR ES
FETEEHSTE, A yFERATERGE
B2 TRE THHER, HIESEUREE
PEFT .
HEM CRENZEMNT) RHEMER
‘ . mamedE 4R i palm # palm kernel (—
PR ERER. KNS 5 B-N-F1E4
E-HEE. BMAA), BEAXAARR. EXE
. BREESERESN, WM R ER
g mE AR MEEERN . Bk, B

HBHE A FT
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