DOI:10. 16016/ j. 1000-5404. 1987. 04. 010

384 BEEEAPERINTELIBEIM

ERWE R RITE S MBI AL HRP XML
FRIZHRE LS — SR G

o BRER 2EE RiEr (BIEHD

B E AREDEMA, ERHEEETHEMEGHEY S HRP, BEREENNE L
PHENAHEHLREHRP, ABDHC, TMBRDABR&AERF .. XETENLE= X MEH L
HHEg, WEARESTRCHED, ZHEGRNREDHBRERR, ASXHB Y NE
T AR AT 4 £ TTARE Mtk 4, BDHCAITMBE 5 K4 5B DA BR & 31k ik
HARD . BETHICARENERTFEEANBERNY ,» SERTESHERRP ENAERE
WRRBEBERRZ NG s ERHFCUFERSEETEE NN RLY, RRAHRE 2.
SEIRIRICRIST 4, BRNE /MR —HIBEEIB0RE, A BB bt oA 3 B R

XRR@E HRPE:, MSUEAR; fREH

BARHE HSS KB (HRP) 4%
MBI, ROIEAAEBERSRIEE HE B
fE FJHRPR, #7789 2 40 M v 18 B4 LY
WIED, h#E—BTHRERRE, k86
TG — R LE,

W HHE

FRAELR/NG, (CsH) 34K, XEL B -

R, RHAEBTHHETANE FRSMET
SMURITE AN, ZEMERIWRR D 45 R HRP
(FRRGRZ=3.0)s DENREETFIREEAIL
THOE #STIHY, BAEERKEHSHRP, 5
FRERERRE, JFLS, CRNINETER
EENTANEERSRRES LHR & LG
LiRwE, MRS SRHRPR. RIEEA
RSN 1 —2 R, RHRTFRE. SN
85, WOMmBERKE S, fEDAB, BDHC ¢
TMB #2&0®, GARTR—-AERREEES
W, —dE Y, 7e—¥% DAB Bapih,
TRETHSHRTS WL C 6 R REH
5y BIEVKURAD AR SUBUR 24 S R R BRLF (100~
1200m) #EDABE®, BRAMKTL0min, &
BRAEWGLK, 618 WIREEE, BWH&KA, WHHE
BOANREER.

"’ & R

- AEHR

. RS, REJEKFITNAS X0
SEHREBNSED, BUSHSERELNRE
Hlatk, £#H£R—, BDHC, TMB RIDAB
SR B EENR SR SRR, B T, BDHC
MR R TR, B, TMBRIIEN Sk
e, BHETIKRE, DABIR D FRERAREDR
&, BRGNS H (H1~1) | BEkRFD
WRE DR —, FIRRON S FROEE, 8
ERTRABREL, BNTREEORK, M
CERRSTIREN, W %A B RIALE
K, BRIEERD @1, 2) . SEERSK
RZRAR, RENTLHABRTEY @) .
TMBE &R F Lk EIRIZ RS, BERCHRS
S8 RAENBI= XM SR SR R BT B
BILHK. , ‘

FERAERAES WA, HASsiiaHRP
RRBEBELRE Y, BEFERIEEREAR
By, BSRTMAGEA B BN A IR ID A SRR
Rk, FRINIR R Y —RBIE S mRAL AT
FHRRE PR NIRRT B /5 3. 3 BIBDHC
RTMBIER N, RRN Y R E ARG S
B, FIEGBRICAIMES] (B 6) (TADABAER
BHN, NEFEERT @7 , I MRR



HeEREYRRengER, ERESR, BERT
MKEBEECRBOBE ., —LR R R
TRARHIEAKE, SULEBRRIERERL. %
FAE R ST ERIINRS @e, 7)), =
X 5 R B R A A A AR . — A
XEENRS, BRSERERERE, THRER
THED, BRMARERNE. DABRNA,
BRERRTS RS DE X,

SRR A I REEE, —RTEEE R
IO RSRTE, FDMRGRY. iR
9, T T SR B B PR R B BT B R T B
MR R R B . AR & H R R
W RID. X 2 B AR R R R4, R BDHC
HTMBE @i iR BRIL (B 6) , i/ DAB
BRI AEEEE @) , SENSX
BYHF BRI,

=, CHRATL

TEE RO HRPR, 4 = X 29 RAE $ 51
HiR e ik, TERFSHTHEE K 1 DAB
Wit RS s FIREA, DUERARNE, K
F— (H9) | EFREHNERREZHEBRE
BBk R, TENES . EHAEEERER
B, RNWERY. LFBREAL @) . #H
MEBLARES, ANEREREHEEILD,
A T B R SR Y % e — RO A R
Rk SEK, MEIRENE AL RBEGHEER
ReHIAFAE.

5B S & HR PR BIAR DM = XA BT, W &
47 40 M kA1 BT 4 PO FL T B KRR R I
¥, A5 EEBRYE I TR AN BT S
6o 47 e PR RO VA IR B4 B TR B A AL (R
1), kBKBHBEBRPEY, SHEREN,
A % 22— B AR AR, 255 R A
B (E12) . B — NG R HU e i
SRR RN Z . 455 XA AW REATIEN
WA ERETRTE, TEHRENEFEMME
RREER, FRAL, X5 B R 4N T
S ERBIBRRE, T R H— S BORT 4 4T AR MO e KO
B, AR U R T, b R
i, DEHRBEMHEEATRNS (B13) | 54
MO LR R R R, DR MRS 4
EREREILIRESR (E13) .

BB IS AR B AR, BB R R

385

I AEL, ERBROTIRARA (EL1D |
W o®

B AR BKS T RHRPH A M2
M EMRBRELUR, ROANS AR
THEBFEC 2 . — A HHRPEE S 2 &K
abﬁaiiﬂai$ (endocytosis) A, W, 18

S H B, R 8% FGolgise
Wﬁ%ﬁ%&%%%ﬁ°@¢iW%mT§
N HRP B EHRLR GG, XTFERN
DU AR, AN e A %
@A o Z DHUMRI B BT =R R
G, BAGAEREEE A, HRPY B ARE,
W TR PO T LU R MRS R M 4 e
o AELIE 3T S R B T MR R A
P, FFREEE, %% kNHRPH A7
WRAEEEE SN AREAN®, FEwHRP
IATHE A B A M S P, HC R AR AL R 0 o
RiRSHMEE, EEEEOH 2 H R,
FIR P43 fil M o 28 W7 i 0\ H: 2 ok — B2 B 380
XBRARTIHEE, TUERYEET R
A KK E Y, HRPE 52K
] R Y B, M AR SR P B RE B 4
MAFRNNT BIEER, EWNBTENK
P#, AT R R, HREE AR g
Y EHEE, HFamelrang, x2
BRBENAG I OMENE 26 B T
HRPAE 2§80 4807 45 103 L 697K 5395 3t
bR AR 8 R U A A e~ B

Bishop#il King(1982) UVigd;, HRPE
30 ONOL = I AN 7 bW X TR, it 0}
FRANZERE AR, YU . A% AN 45l 0 i B R
B, EARGEABAN, RITERPIEFRC
BT BTk AT BE AL, R OT B M B4
4, HRFEER R T2 HA A HRPH
UL, AEAR IR B M i A R
Y1, DTS R—MUARRMERAE, X
& WHRPZERI R A 8 k- 8RB, Ao
BETATFHENSERTERREZY?



386

BiNGHaigBANEERE, =/
SEERNENMBEBER, 3E 5 iR ic A
BDHCAITMBE iy 5 9 R Uk, 2
FADABR Gt b IRk Ry, ABEASF.
Mesulam % #5 i, DAB KR BB IREBENR
OB EHRPE KBRS A, E18 2B
BRAFIEHARRIR R BRI, A
HFAHRPRIMIRE AR . FENESE,
fa WHRPRRE A S WA fadsss, DABR
AR BIFRBHEAR T ® 0, fIRBIFRF
B AR IE R RAE S LR B AR IRBUE
iE—#, BENXRRISWEESHRPR
ABBXMRT. MBI RNEREE FE.
PE B bk % i, FISERE SRHRP I M BRIZE
BWEARR. BN REERIZRHRPRE
HAETRARBFANER, NEABHEN. &
XEERIEE R RN, AR XHET,
BDHC X TMB 2 5 ZBURRRIT, T DAB
2 ATEERIE. AR EHRPERR
HEWHTIRENETRENZI. FAR
EEEHRPRMEREEA, 48 O-tolidine
B EREYERREENC, HLER
BRFRBERIE, BSHRPRRY BEAR
*, WE5HEARFRZERER. RI\AILE
W45 E, L. DABZ @B R3REEIRID
AFETEY BAE AR R R

E R BT A HRP, ERRiC a2
g, REHRCAEETMARKD, X
ARER B R T HRPRBAF BRI £ 3
EX, #ARKNESTEEFENND, 3L
JEHRPRYBAME AL, ¥LBABGL
Ffiake A o8

(AXBEVAERERARREARLAET
BT #AT, fpb R

$ F XM

1. &, %, BRSELYBESNEE
BARPNEE, B=ERAFEFRI8I,
3(4)126~29

2. ¥k, &, BRRd s aie

10.

11.

. Adams JC and Warr

BRARM T RSk, TR R 3 0E R
1977y 1:69~73

. Mesulam MM. Principles of horseradish

peroxidase neurohistochemistry and their
applications for tracing neural pathways—
Axonal transport, enzyme histochemistry
and light mictoscopic analysis. In “Tra-
cing Neural Connections with Horsera-
dish Peroxidase”, Edited by Mesulam MM,

John Wiley & Sons Ltd, New York, 1982

. Lavail JH and Lavail MM. The retro-

grade intraaxonal transport of horseradigh
peroxidase in the chick visusl system: A
light and electron microscopic study.J
Comp Neurol 1974: 157:303~358

WB. Origins of
axons in the cat’s acoustic striac deter-
mined by injection of horseradish peroxi-
dase into severed tracts. J Comp Neurol
1976; 170:107~~122

. Hedreen JC and Mcgrath S. Obaervations

on labeling of neuronal cell bodies, axons,
and terminals after injection of HRP into
rat brain. J Comp Neurol 1977, 176
225~246 .

. Vanegas H, ¢t al. Early stages of uptake

and transport of horseradish peroxidase
by cortical structures, and its use for
the study of local neurons and their pro-
cess. J Comp Neurol 1978: 177:193~212

. Rig, %, HRPEMZFENRAAAL

AT RER RS HROIEE RGN
ML, WAL EFFEF MR 19835 4(2)196~98

L X, RER. ARFRE. B4R

AR S REE,
1885
Brady ST. Basic properties of fast axg-

b BHEHRE,

nal transport and the role of fast trane
sport in axonal growth. Advances in
Neurochemistry 1984; 6:13~30

Bishop GA and King JS. Intracellular
horseradish peroxidase injections for tra-

cing neural connections. In “ Tracing
Necura! Connections whih Horseradish

Peroxidase” , Edited by Mesulam MM,
John Wiley & Sons Ltd, New York, 1982



387

Comparison of HRP-labeled Neurons in Living and

Dead Mice with Light and Electron Microscopy

Xu Jian, et al (Department of Anatomy, Third Military Medical College)

Crystal HRP was applied to the cut ends of the left infraorbital nerve and
branches of the facial nerve of 34 adult mice, Then the animals were killed and
perfused, and HRP solution was applied to the cut ends of the root of the right
facial nerve and the right maxillary nerve, Frozen sections of the brain stem and
the trigerminal ganglia were made and reacted with BDHC, TMB orl DAB method
for light and electrom microscopic examination,

Under light microscopy, the neurons labeled when alive in the left trigerminal
ganglion and the nucleus of the left facial nerve showed that more cell bodise but
less nerve fibers were labeled, Tﬁe reaclion products with all the 3 methods
in thess cells were granular, The neurons labeled after death in the right trigermi-
nal gapglion and the nucleus of the right facial nerve showed that more fibers but
less cell bodies were labeled, The reaction products in these cells were also gra-
nular with BDHC and TMB methods but diffuse with DAB method,

Under electron microscopy, there were electron-dense positive products in all
the cells labeled either when alive or after death, In those cells labeled when
alive, the products were found in the round or oval secondary lysosomes or multive-
sicular bodies, while in those labeled after death, they were mosily found on omne
side of vacuoles withoui membrane boundary, In the fibers labeled after death,
many large or small positive granules were found in the axons and many minute po-
sitive granules in the myelin lamellae especially on their inner surface in contact
with the axons,

Key words, HRP labelling; Neurotomy; Axonal tramsport



450

7E 2 7E R 0 T8 IS 1 B T iR 5 ) HRP XY 49 2 4 B4R T 16 R &0 tL 3R
— kB A W b LB LT H381T0)

IR (T [(E 2R K IR P E N TN FL R B L Y

S | 2 R Y111 I S VNP Y N PR (VR

I T A 1 2l ST TP Lm DAL L 1y

[l KA e 4 ARSI URE M:u < DAB L o

45 i - S BDHC L o

6 D ";I‘;‘-Jiz-,‘if’l'i‘ S T BhiHe ol e
[ G S RN [ RV Ci HIL l'fj O A TS PR PR L RN ST

(8 A0 b s, I /‘j’")h WE e e e DABY L oy
[y D LRk ;g”lﬂlulwll R EOA ) ) N PN
(10 A #BER 4 b A D BUPE R B, 0 Tl

55 000 %

L AT LA AT bAT M P S P RO A, kL. 2 0o
Fefie {5 P R IC AR e B SRR e T S

é‘;?f;", Wb, 15 000 %

(418 {52D g VY R ET AL AV IR, o ey e R
W5 f B LA Bu i, SENTFRiD, 4 000 %

@i Ani g PeEmic e R R, 4 1 . Wt e, 15 000 %




