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Morphological relationship between VIP-and GnRH-like immunoreactive
neurons by conforcal laser scanning and light microscopic analyses
in the hypothalamic infundibular region of the pigeon
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Abstract

The hypothalamic infundibular region of the birds comprise neuronal elements immunoreactive
(ir) for vasoactive intestinal polypeptide (VIP) and gonadotropin-releasing hormone (GnRH). By
use of immunohistochemical double-labeling techniques, we have investigated the morphological
relationships between these two types of peptidergic neuronal elements in the infundibular area of
the pigeon at light microscopic levels. Serial sectioned images of conforcal laser scanning microscopy
revealed that GnRH-like-ir fibers or button-like structures were in close apposition to VIP-like-ir
cell bodies or processes (probably dendritic processes). These results were confirmed by a method
_for combining conforcal and conventional light microscopic examinations of Vibratom sections
processed for double-labeling immunohistochemistry. This method showed that these close apposition
of two types of peptidergic neuronal elements were observed in a subependymal area of infundibular
region dorsal to the median eminence. These data suggest that GnRH fibers innervate subependymal
VIP neurons of the infundibular region near the median eminence. The infundibular regions of the

bird are possible sites of interaction between VIP and GnRH neuronal systems.
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T, MENRTF FE LT, mM&EERMEME~<7F F (vasoactive intestinal peptide, VIP) & PEER#IE
AR VE VB ANVE Y (gonagotropin releasing hormon, GnRH) % &#r= 2 — 1 ¥ OFFfE & HELEMR
2RI BNTT 2. BERPICVIPR2EET A2 — 0 Y OFERMMOFETIHESI LTS
A5, BN TOAEBEZEREHIZIZE ALY > TV (Yamada 5. 1982, Korf & Fahrenkrug. 1984,
Kuenzel & Blahser. 1994, Aste 5. 1995, Hirunagi 5. 1995). GnRHIIBK TN =2 —0 > TE
HXh, @iRNEEPERICEBE L, 22 TREBEKRER L ) TRAEMRRICEM S L TRETEAOMIE
HEET AL ShTwa, ABSREXRT 5 EbOTEELRARVE S THY, HORL S BEK
WD GnRH =2 — 1 v O 4G ICHT 52 8&i3% v (Mikami 5. 1988, Kuenzel & Blahser. 1991,
Teruyama & Beck. 2000), BN VIP = 2 — 1 ¥ OHFHFEICOVT, N MMIFRVIP =2 —1
VAMEO = 2 — 1 Y R HEXET A C L 2 REE T EMEBE TR L7 (Hirunagi 5. 1994) &
512, Kiyoshi & (1998) IZWiZNHRBENBEMRICEH L. » MMIPE—REXFHHTVIP=2—1
VASGnRH =2 — 0 VIC#EsT 22 L 23BN —F—EABEME L SABTHEREZ AV ER
PEREBETRE L. LAL, 2hET, BEHKRTHEISTOVIP=2 -0 GnRH=2—-1
v EOREEHERICOVWTIE—H®NDATH S (Teruyama & Beck., 2001)o ABFZE T3 RIEMBRILS
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F2&t 01 EVBBEEHER) 2EALESFICRIE L2, MERM L, HRTHREISZ2ECHK 7T
ZEREOVHL. S5I124%85 7+ VATV FE FEEHOITVEBRBRERICRNY 7 ) Y BAKER
15%% B L7z EEm CTHEE L 72

e L — P — R EEME A o - T EAEER D Lo T v 2 XY 50 um ORFE R 2R
L7 VIP¥Hifk (1:1000) (Cambridge Research Biochemicals #t) & GnRH #ifk (1 :2000) (LRH-
13, oAk -3 A BERELRME 2—KkHhL L. YR E2ACTR2REREL. ZRPkE L
T VIPHifkiZid Cy3 REaY ¥ % ¥ 1gG (1:200) (Jackson Immunoresearch#t). GnRHHUMAEIZIX
FITC iy ¥Hi~ ™~ 2 IgG (1;200) (Biosource International#t) ZMH\Vv:T, MEDREW TEiR 2
BERE L. WEIZASA FF 5 R EICEEF IR (FluoroGuard) (BioRad#t) TH A L. BIMEIC
B8 BEBE L7, SEEHE L7 GnREPIEDFREMICE L CTidKivoshi 5 (1998) IZEERKL T 2o
ERER I3 N L — P — B BEMEE MRC1024 (BioRad k) TiT o 7o VIPSIEREM = 2 —1 ¥ & GnRH
Rt 2 -0 v kR —RE BT 5720, VIP = 2—u ORI EEERCy3 2K
543nmAO~Y W ARt ¥ L—HP—T, GnRH= 2 — 1 > OFHALIZEOEERFITC % % £ 488 £ 514nm
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Y ¥FP~ v 2 1gG (1:150) (Dakott) % vy, MEDREWIZ AT T—HIBIE L7 K\ T HRP E#k
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(2) AR—EIRICL B RERL — Y —EETEMEE & P IEME ORGS0 & 28847

CHEHERLLET I F—agh (BEE50 um) RGBS L - EEEMEOBR I Lb

1.+0.0xm Q2.+ 1 0 /t/_‘m

3.%‘2.0,u1n

Fig. 1. Conforcal microscopy of the infundibular region. Figure panels are conforcal scanning projections of
4 serial 1 um images of tissue double-stainned for VIP (red, arrows) and GnRH (green, arrowheads).
GnRH fiber contacts with VIP soma.
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Fig. 3. Light microscopic photomicrograph of same tissue
of Fig. 2. Arrow indicates infundibukar region of
Fig. 2. IF: infundibular region, ME: median
eminence, III third ventricle (600x)

Fig. 2. Conforcal microscopy of the infundi-
bular region. Figure panels are con-
forcal scanning projections of 2 serial 1
um images of tissue double-stainned
for VIP (red) and GnRH (green). Arrows
indicate VIP soma. Large arrowheads
indicate VIP process (probably
dendritic process). Small arrowheads
indicate GnRH fiber. III: third venteicle

Fig. 4. Light microscopic photomicrograph of DAB im-
munohistochemistry of same tissue of Fig. 2. Arrow,
large arrowhead and small arrowhead correspond to
those of Fig. 2. EP: ependymal layer, Bar: 20 ym
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MERTF FTHLVIPOBEBMANTOEBRZHNZEIZ T ZHMAINATH RV, B, VIPEBERA
THEROZERCEECHES T A TREIRBEN TV S, 19884 1ZSilver 525, BOMEITFE & -5
T, HYEHERICBEREE R T/ MR -0y 285 L, Sh S EIICE S 3 2 BRIt A
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& N7z (Teruyama & Beck, 2001), PLEIZEIFMZEIE. GnRH = 2 — 0 ¥ 2SR H A2 2810 &
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—7 BRTEHRIERTH, VIPm2—0 VOFRERIBRESRTVS, ARETIEX, VIPZ=2—1 v
GnRH =2 -0 »o0RHEZTAMERERAB L. ChETOMEICLILE, VIPZa—1 v}
GnRH =2 —1m ¥ & ICIERRERICERI TS (RS, 1997), EFERICIRET5 GnRE=2—1 »
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&y GnRH =2 — 0 Y OWMEROBEEPICNETSAGrnRH=2—0 D VIP = 2 — o v o#gh. VIP
22— YREGIRHZ 2 — T Y REDZODROBENEBO LT, 71— PNy 2R EKEBRT
LHEHBEZOND, ZOZ X, ZODRFEFIKICHIET 5 ERRERTOBRBNMHEEIERD L I35
BHbHIEZBERLTVS, BKRTHBREIERTOZOZODOZROERIIOVTIE. ABOKRE K%
WHkE D H 5, Teruyama & Beck (2001) & X5 DRFHB T FBEMHGILFEIC L Y GnRH B R
PEORME & VIPRIZEBEOBRKE L BRETEI L2 ME Lo SORREFBHOBRLE —HT 2 KO0
WFFETIEGnREMME & VIPHIRL & OBfE R BIZRON RV E LTW5, FRIICHE S 13:E% O35
RICELBNTHB, —T, BADBETIR, JVEREORENL —F—EEBMBEL VT, ZXT
B AT ORER, TF IS D 2 W2 R L. S MU LEOWE DR BR OB 13 62T
FOMRZBRA2DDTHY ., BEFHEMEIC L 2HMBEREOBBIEROBIICL SR ITMEL S v, &
BROBTEREEBTICBV TR, AR THWAZFEICEY, €79 b —20FofEA L —F—E 5%
FREROFAB L FHEMBCHEL, FIEREAFA-PH > OBEYF 2R, ZEETFHEMEB R
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