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Experimental Observation of Morphological Traits on Striatal Patch-Matrix
Compartments and Their Neurons in Rats

LEI Wang-long, LIU Bing-bing, MU Shu-hua, LI Ke-yi, ZHU Ya-xi
(Department of Anatomy, Zhongshan School of Medicine, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To explore the morphological traits of Patch-Matrix compartments and their neurons and to provide
experimental mainstay for the study of Patch-Matrix nervous pathways. [Methods] Striatal Patch-Matrix compartments were
considered to be involved in neuropsychiatric and somatosensorimotor actions. Adult male SD rats were fixed by perfusion fixation
and the brains were removed according to the routine and electron microscopic requirements. The sections were conducted either
with a Semiconductor-frozen microtome or with a vibratome, and then were single-labelled and double-labelled using
immunohistochemical PAP method. Soon after that, areas and percentages of Patch-Matrix compartments were measured and
calculated with Photoshop software under light microscope. The structures of positive neurons were observed under light and
electron microscope. Experimental data were dealt with SPSS software. [Resulis] @ p-opioid receptor (Mor) positive Patch
compartment was seen in a heterogeneous patchy distribution in striatum, and a constant positive zonal area presented in corpus
callosum. The Patch compartment area accounted for 9% of striatal area, and was bigger in rostral striatum than in caudal striatum
(P < 0.05). The positive structures in Patches appeared to be filament and flocculent and no positive perikarya was observed.
@ Calbindin (Calb) positive Matrix compartment appeared in whole striatum, and was more intense in the medial striatum than in

the lateral striatum. Iiregular slightly stained area was observed and its shape was consistent with the adjacent Paich compartment,
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but the area of Matrix compartment was obviously larger than that of Patch compartment (P < 0.05). Positive dendrites and

dendritic spines could be obviously observed by high-power light microscopy, but positive perikarya could not. (3 Both Mor and

Calb positive immunoreactivity (IR) were predominantly localized in dendrites and dendritic spines which were observed under

electronic microscopy (EM), and the majority of synapses formed with positive dendrites was perforated postsynaptic density

(PSD). Inhibitory synapse was rare and positive perikarya was not obvious. [ Conclusions] The morphological characteristics of

dense distribution of Mor IR in rostral striatum in Patch compartment, intense Calb-labeling in the medial striatum, formation of

asymmetric synapses for positive dendrites and dendritic spines,

and present of perforated PSD on positive dendrites indicate that

Mor and Calb positive neurons possess the special nervous pathways and physiological function respectively.
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Table 1 Comparison of the area and percent between striatal Patch and Matrix compartments

(area & %)

. Rostral striatum
Animal

Caudal striatum

Whole striatum

Patch Matrix

Striatum Patch(%)  Patch Matrix

Striatum  Patch(%) Patch Matrix ~ Striatum Patch(%)

W 43+12335+82737.8+72 1206 2.9+06” 43.0+ 1.9V 459+ 1.8Y 6+0.1 3707 36940V 40633 9+03
2 42£09277+58731.6+54 13+04 27+05” 422+28" 449+26” 6+01 34+05 347+3.8 381238 902
3 37+1.0364+459 40139 1003 2.4+072 41.7+2.99 441329 5201 3.0£07 39.1+£25Y 42124 702
mean 4.3 +0.1 32544936544 12£0.2 28+0.1% 42620.6" 44505 6+0.1 3.6+02 36922V 39418 9x0.1

1) compared with Patch P<0.05; 2) compared with area of Patch in rostral striatum P < 0.05; 3) compared with percent of Patch in

rostral striatum P<0.05

2.2 Mor F1 Calb PH1%EH42 T BT S S 45 4E
B 545 T WEE  Mor A Calb FHESE#9 2
SFUEARER, RPN R R B, Calb FRAAELF S
Sk, AT LRSS 2 A,B,D,E) R EE T
7N , Patch 71 Matrix 8] X #) Mor 1 Calb PR S5 &
R M2 TC R SR S, IR AT LA R

B2 2o (XS AR AL ZE e A (B 2 C,F), B
B 5 ERE R Mor F1 Calb PR 28 B XA
G R BN ZEFLA S M, T 7 PH A 22
RUZE il 2L (8 2 C,F), BAN, 5 ILE 5 Mor
I Calb BEAHAR 28 Fnv 2 IO J5 04 100 il 44 (W B2 )
Z i, 3R 03] Mor 1 Calb FEEREAA



124 oA (2R ) %30 %

1 gUREESLMFNEM Patch 1 Matrix B SRR 10 FOE RS b 8

Fig.1 The labeling and comparison for restral and caudal striatal Patch-Matrix compartments

Images A and D show Mor-labeled Paich compartments (black asterisks) at rostral (A) and caudal (D) striatum, respectively. Images B and
E show Calb-labeled Matrix compartments at rostral (B) and caudal (E) striatum, respectively, and these black asterisks represent Patch
compartments, which coincide with Mor-labeled Patch compartments in the images A and D, respectively. Images C and F show dual-labeling of
Mor and Calb at rostral(C) and caudal (F) striatum, respectively. The magnified times above images is the same.
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Fig.2 The structures of Patch-Matrix compartments and pesitive neurons at light microscopy and electronic microscopy level

Image A shows Calb-labeled Matrix compartment (white asterisk) and Calb spared Patch compartment (olistherozone, black asterisk). Image

B is an enlargement of the box in image A, and numerous fibers can be seen (arrow). Image C shows Calb-labeled dendrite (+D) and spine (+S)

at EM level, and two asymmetric synapses present in the field, which connect with Calb-labeled dendrite and spine, respectively. The synapse on
Calb positive dendrite can be clearly identified as a perforated PSD (arrow). Image D shows Mor-labeled Patch compartment (white asterisk), and

Mor spared Matrix compartment (olistherozone, black asterisk). Image E is an enlargement of the box in image D, and slender fibers can be seen

(arrow). Image F shows Mor-labeled dendrite (+D) and spine (+S) at EM level, and two asymmetric synapses that connect with Mor positive

dendrite and spine, respectively. The synapse on Mor positive dendrite can be clearly identified as a perforated PSD (arrow). The magnified times
above images is the same between images A-D, B-E, and C-F, respectively.
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