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Effect of Green Leaf Extract from Ginkgo biloba L. on Peripheral Autonomic
Nervous System in Adult Rats as Measured by Microdialysis

HiroTakA SATO,* WATARU OKaAwA and HIDENOR! YOROZU
Tochigi Research Laboratories, Kao Corporation, 2606, Akabane, Tochigi 321-34, Japan

(Received September 5, 1994)

The effects of a green leaf extract from Ginkgo biloba L. on the autonomic nervous system were
examined by using iz vivo microdialysis and high performance liquid chromatography equipped with
an electrochemical detector to measure the extracellular levels of catecholamines in rats. The
animals were anesthetized with sodium pentobarbital (50 mg/kg, 7.p.) and the thigh was shaved.
The microdialysis probe was inserted intracutaneously into the rat thigh through the insertion hole
made by a 19G needle. During the infusion of Ringer’s solution at a rate of 3 xl/min, the extracel-
lular levels of 3-methoxy-4-hydroxyphenyl glycol (MHPG) were monitored (20-min collection
period). KCI added to the perfusion fluid at a concentration of 100 mM increased the extracellular
MHPG levels to about 1.9-fold, whereas tetrodotoxin (50 M) added to the perfusion fluid, reduced
the extracellular MHPG levels. These findings indicate that the extracellular MHPG levels
recorded by this method are derived predominantly from peripheral neuronal sources. A green
leaf extract from Ginkgo biloba L. added to the perfusion fluid increased the extracellular MHPG
levels to 1.7 times the control level (p<0.05). The present findings suggest that releases of neuro-
transmitter from peripheral nerve endings may be stimulated enhanced by green leaf extract from
Ginkgo biloba L.

Keywords——Ginkgo biloba; autonomic nerve; microdialysis; 3-methoxy-4-hydroxyphenyl glycol

4 F a7 (Ginkgo biloba L.) 134 F 3 7FHET 5 1 BET L 72D THET B,
Fr1)g lEnEEroRkEARt, FEEETHY, THE, = B o
BAEREO»IZ—o o McHEL TS, H5230m, ££2m
2L, BEIEMTRAEELER TR TWD, 4 1. # LS}

Fa BT AMRBECIPED [FREMEIV L
ERWENTEY, EEICBNTUIA F 3 7EOMHEWICE
L CORFEN 22— v s THRACITHh I, RO mATHE
R mATEEE, B LZ KBS TH B 2 & DHERE X
NTW3Y EnMHWhofa & LT, T/ 4

FR7IKR/AF, ZE77R G EPFMLNLTEYY,
ZFOHRTHLI TN THL Xy T FEHOEBEEEER
PHEHEN T3,

ZDE A F 3 VEDHBHDORIRIZ DTk 2 2 F
THATTHLIN T 5D, KHOMBER~DIERBICOWTIEH
FOHESINT L, G0, /1 F3 TORE,rLELN
2 XX ZDNFRIZOWT, WNENTEEZHWTT v PRI
EREMICHE T X 2 2ERL, MERErMHENL S
TaA—NT I REE L RMHRE RIS I TREIC DN T

453 VEELX ATEHERLE ) L O AFLE.
Talry 7 ) a—WIRERGE AV, ) oI H
Jgdm (147 mMm Na*, 4 mm K*, 2.3 mm Ca?*, 156 mm Cl-)
w72, NaCl, KCl, CaCl,-2H,0 (3 & THIEHE T
¥ (BR) oRBBRRAELHVR, F, True Xy
(TTX) 1ZSIGMAMHD L D%, > b XAESZ— )L+ |
1) v7 213 Abbott Laboratories it % > 7% — L% Bl v
72,

2. # &

AT aA—=NT I OBlEE, (Bk) =4 2 2HB0WK
saw 772 7Ry7 A5 4 (EP10), Ty % —
(DG-100), A=t 4> x75— (AS-10), =4 7a
) >Ry 7 (EP-50), HEIEKEERSZ (CTC-100) M O°
‘R (ECD-100) #Hw, 7=t 7774 —

(200)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

DT — FENTICIE (BR) HILBUERTH B T — & LR E
(D-2500) # w7z,

3. K %

1) HEE SAL LI TNEL 2 AFED
£ 5 37 (Ginkgo biloba L.) DWIENEIEL S 50% T ¥
J—NETCHB L, ABEBELNHHYE BEE T e E
Ly 7 a— KERIC 35%ERL, MESTEWE S
WAL 2 X 2 ({F 3 VEREZXR) 2EDE
BTE B LJOAFLE ZoA4AFa7HEXAL)Y
> 0.003% R L A T2 ViKEL X AR AR
L7z, £/, AFavBELX22%F L 0w ERliEl %
WREW & L 72, high K+ ) > #—i3 2.98 g » NaCl,
7.45g »KCl, 0.44g ? CaCl,-2H,0 % 1 [ DFEBKITHE
#2172 (51 mm Nat, 100 mm K*, 2.3 mm Ca?*, 156 mm
Cl). 72, TTX ) > —#IZ TTX 2 ) > 7 —HICE
L 50 oM VA A B 72,

2) WM/NEIE EEBI, Wistar REEEZ » + (KE
247421 g, FHESEM.  HEZ ZZ Ve — () 2258
AL7Z) 2HW, BE25.940.4C, HIEE 29£5% D
BETCIT-72. v boS)LEg—)LF ) 7 A2 BN
2545 (50 mg/kg), THKRBIBEHELEREZHBLL
72, RERERIE I TSRS (19G) T7u—7HEARM % %17
BE 7 0—7 (B 220 ym, BHESOES 3mm, &
+ 747 F& 50,000 Da ; BDP-1-8-03, (#%) A 2 »4t5)
BWALY—UANT—7ICCEELR., 7u—70—F
ol rsal )Ry ictoo—FHE2F—r 4> 27
g—lizF7arFa—T7TEHTERL, )y —lEE
A3 ] TEEGRL 72, BEREEIZ 20 oI B L (60 k),
F— AP 27— RWTEEREK I 2w 7774
—CEBEEAL. HEH 7 2403 CA-ODS (5 um, 4.6X%
150 mm, (k) =4 2 2% 8) 2 Hw, BRI S
2 kD IERE 4550 mV (vs. Ag/AgCl) THT a—N7T
Y EANL . BEHEIC I EDTA (2Na*) ; 10 mg//
F7H Y ANKRIEEF P 7 100mg/l BN 1% (v/
V) 2 F—NEEt0.1M ) EREEW® (Na*t), pH6.0
HV, Wz ms 1. 7mlfhiE s Lz, S8ES 7 ARE
EKIEIB 2 % VT 25ClcfR - 72, FEEREE OWE %
Fig. 1iz/RL 72,

elution { | HPLC auto || ODS ECD ||
buffer pump injector column r detector

microsyringe pump

integrator

Fig.1. Schematic Drawing of the Experimental Device
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Fig. 2. Typical HPLC Chromatogram
Catecholamine was separated on an Eicompak CA-50DS
column (4.6 X150 mm) at 25°C. The graphite working elec-
trode was set at +550 mV vs. an Ag/AgCl reference elec-
trode (EICOM, ECD-100) and the flow rate was 1.7 ml/min.
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Effect of KCI Infusion (100 mm for 40 min) on the
Content of MHPG (2=3)

Each sample represents a 20-min collection period.
The average of the last 3 samples before the drug
treatment was considered as the control and was
defined as 1009. Values are expressed as percent-
ages of control and represent mean+S.E.M.

Fig. 3.

120+

100

80

% of control

60

40

2'0 4I0 GIO 8IO 1(;01210 14ID 1EISO18IO 2(I)0 2I20
Time (min)
Effect of TTX Infusion (50 um for 100 min) on the
Content of MHPG (#=3)

Each sample represents a 20-min collection period.
The average of the last 2 or 3 samples before the
drug treatment was considered as the control and
was defined as 100%. Values are expressed as
percentages of control and represent mean+S.E.M.

Fig. 4.
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Effects of Ginkgo biloba L. Green Leaf Extract
(Closed Circle, #=6) and Placebo (Opened Circle, %
=4) Infusion (40 min) on the Content of MHPG

Each sample represents a 20-min collection period.
The average of the last 2 or 3 samples before the
drug treatment was considered as the control and
was defined as 1009. Values are expressed as
percentages of control and represent mean+S.E.M.
* p<0.05, Student’s ¢-test, when compared to control.

Fig. 5.
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Effect of Ginkgo biloba L. Green Leaf Extract (G.E.)
and 100 mm KCl Infusion (for 40 min) on the Content
of MHPG

Each sample represents a 20-min collection period.
The average of the last 2 samples before the drug
treatment was considered as the control and was
defined as 100%. Values are expressed as percent-
ages of control.

Fig. 6.
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