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Changes of the Blood Flow of the Lacrimal Gland and the Volume
Proportion of Secretory Granules by Stimulation

of the Preganglionic Trunk of Superior Cervical
Ganglion in the Rabbit
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Abstract

The Present study was undertaken to investigate the role of the sympathetic nerve in relation to
the vessels and acinar cells in rabbit lacrimal glands. After the preganglionic trunk of the unilateral
superior cervical ganglion was stimulated electrically, the blood flow of the ipsilateral lacrimal glands
was measured by the hydrogen clearance method and the quantitative changes of the volume propor-
tion of secretion granules per cell were analysed by applying stereological technique on bilateral
glands. The results were as follows: 1. The blood flow of lacrimal glands was immediately decreased
after stimulation. 2. Volume proportion of secretion granules per cell decreased in stimulated
lacrimal glands, as compared with non-stimulated lacrimal glands. These results suggest that the
transport of water from vessels to the lumen might be inhibited by sympathetic constriction of vessels
and secretion of granules might be facilitated by sympathetic stimulation. (Acta Soc Ophthalmol Jpn
91 : 1030—1035, 1987)

Key words: Rabbit lacrimal gland, Sympathetic nerve impulse, Blood flow of lacrimal gland, Secre-
tory granules, Hydrogen clearance method

AIRIEERS © 700 MILHEAET2—5—1 MIUAEEFZMBEHEHE BEM  HIX

Reprint requests to: Norio Masaoka, M.D. Dept. of Ophthalmol., Okayama Univ. Medical School
2-5-1 Shikata-cho, Okayama 700, Japan

(FBFN624E 5 A21B%{}) (Accepted May 21, 1987)



6211 H108

I #

FHT WO TECY B BMRIC L 5 bz oiEx
BHT 5 - &1L, wHAREEA R L LD~ 0ERE
EEROERE~DIGHCZEISLE 2 RS, LAL,
B2 B R o VR S o U TR BE AR B MR A AT
Loz hERCHREERTETWLE095, 37
RO RO T 5 EE SR IC LTRSS
TE L HAE G, Ty FOBHE~M D=2 v E
BALT, ERIEX D ORBSWMEESERL LT
BEREMEHEENDE L 5", d=a—1E
PRV EBEERNSIVCESERENHRED
IV ARG ETRIEN O M, 5 -
fa, MEHMRS L OEE EEMfRoWThicERT 3
PHEETLZ LIIEEETH S,

T, FEZ, TREEOERIFCETLHIERT
¥ X ORI W ER 2T 2 By T, E3Riic
BT/ AT F L) AR miEs g & B
BT 5 2 & 28E L',

&6, ZREMEOME L REMR~OEH LB <12
A5 ERT, EWEARMERThEEIRML, &
BRALE N R & R MR o o ER AR L, &
OFER, ACREFRERIME O MBI IE & O E 3 X O
BAlSBEN O RS0 THRE TS,

II &Ik

1. RAFAES MR ORE
%H2.3~2.9kg D 3 FomBHB v+ FLHEHL
fz. sodium pentobarbital &5 FC, EFRAZREA
BE Oy BRI MEE (SEN-3201, HAXED
BIUO71 v vr—%— (85102], BANXE) A,
20C/S, 50msec, 5 ~6V T 2 HEESHIB L 1=, ¥8K
FMTERL D15 607# £ T o R Bl R O E %
M /xR AKFEZ V77 v AEPCCRIEL 2, MR
A v I T e A v R EBEE, TREERAUEL
B LR AR R B #2300em @ £k B R M
(UHE-100, ==—2 A F 4 AA)&H A LT, MER
BAERE (UHE-001H, ==—2 25 4+ a1) #KEE
T L, BIEEE R KEY V77 v AR
et (UH # —# —PHG2018!, ==—27 254 A1)
& UH # —# —H LOG-AMP(LOG-100%!, ==— 2
AF A BMERAL, £ ERAEEETEST (U-228
B, BAETES) w2 )75 v AR L R
L7 LOG-AMP 7 L #ERICFEEE Lic, KFEH R

i

55—(1031)

ILERBEIC 0.3~0.6//min % 20~60F0 R A X 4,
LOG-AMP i h o & HARRCHA T 5859 TKRFE
BEEE o0 i A sk b, Kety OB % H T # Mt
BREWM L, NFEHER, 29752l
& Lot FEAr R R AR BT 3 ~ 6 [T, F
OFHE 2 R DRIFATORKAE & Lie, MmE 155
BICEHII LAz, RIBGETMAR R & BB T EH#, 1598,
305, 4598, 00 HEomiiE & TFRFEhIED
HHEtEERT -T2,

2. FuEHOREMREA TOSMEDRE

HE3.3~-3.8kg D 5 PO AE Y FAMHEHL
fz. sodium pentobarbital &M FT, Ko LTE
A2 R B A AL AR I R FE o0 B & ) S CRE S
L, #I## T 5 4412 sodium pentobarbital iz €
L, EbicmfiloTREREART L,

1) TEFUAMET BE

L HBIEDIR2.5% 742 —A T AT E ¥
W (pH 7.4, 0.1mol HEEAREEWE A ) WRE L, 30
SRS SR MY L0 1 BHE30 0 EE LA,
ZD# 1 %0s0,(pH 7.4, 0.1mol BEEEHEME#E A (HFE)
i 2 REHEEE L, BERREEETR&HICRS X
31, HOHLUBDFR L DR S LTHER LR,
BE#=% / —ARFNZTHAL, =£ v ic@E L1,
—DoORBEIY I Ty 7HEDHL, SORVALL
MT2-B Ultra Microtome = TH#EV 2 L, &
My o=—nBit7=vBHio_FHEFHEL, H
V. HS-OME THEMESCCEE L. ETHEEMER
IAEE3,000T 1 7Y » FOPREEEAICED, —>
DFERFIZD & =0T R 2 bAWURE Lic, B#
BT, 3005w 7Y v~ L7,

2) AT rArT—

RO L D =R T — 2 18 B DIt AT v
AL =R AW D T Y v EDERER
OIRFEM & 2 oz B - ER O ER T I,
iz7e gy B —=F4RZEFw b U v 2 —HARL
132KB D=4 7 r 2w a— % —(Seiko 5900, T
&) FLTv=y254 %1%~ (GRAF/PEN gp
3 T 2)DrFI_vEHES-THEL, Thih—
SOREMEE ORI EETh 3L TOSWER LD
HEE LA R 7:, Delesse DE IO (ELS5EOTEED
WEICH b 2 EERO T hEhol SO, %
BRICEEhAThThoRFEfTs) £h, =
OEELE 2 BREMEE Fodicsd £ h b SiER O
R RDL, ChEdfD 7 ) v FOTRTORE



56—(1032) HER&RE 9% 115

T TITTHRTHTTHH H

+F

R

Fig. 1 A typical hydrogem clearance curve and it's semilogarithmic line (LOG-
AMP output). T,, CAL indicates half of the tissue hydrogen concentration
(logarithmic scale). T,, min.: The time in minutes for the tissue hydrogen
concentration to be reduced to half of it's numerical value. F: blood flow per
minute per 100g weight of tissue.
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Fig. 2 The change of the hydrogen clearance curve and it’s semilogarithmic line
(LOG-AMP output) by stimulation of the preganglionic trunk of the superior
cervical ganglion. The flattened curve indicates the decrease of the blood flow.
ON : The start of electrical stimuration. OFF : The stop of electrical stimura-
tion.
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Fig. 3 The change of the blood flow of the la-
crimal gland after electrical stimulation of the
preganglionic trunk of the superior cervical gan-
glion. Pre: Pre-stimulation. Post: Post-
stimulation. * : statistically significant decrease.
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Fig. 4 The volume proportion of secretion gran-
ules per unit volume of acinar cell (Vv). ST:
stimulated lacrimal glands. non-ST: non-
stimulated lacrimal glands. The difference
between Vv in ST and Vv in non-ST is statisti-
cally significant (p<0.05).
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Table The volume proportion of secretion gran-
ules per unit volume of acinar cell in 5 rabbits.
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