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The Effects of Cholera Toxin on the Axonal Regeneration of the Retinal
Ganglion Cells After Microcrush of Optic Nerve

LI Fei, LI Hai-biao
(Department of Histology and Embryology, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To investigate the effects of cholera toxin (CTx) on promoting the axonal
regeneration of retinal ganglion cells (RGCs) of optic nerve after microcrush in adult hamster retina.
[ Methods)] After microcrush of optic nerve. CTx was injected or (and) a small segment of autologous
sciatic nerve branch (SN) was inserted intravitreously. Animals were randomly divided into regenerat-
ing control groups (MC group and MC + solution group) and experimental groups (MC+ CTx., MC+
CTx + SN, Effect and Dosage) . Animals in each group were allowed to survive for 3~35 weeks except
for the Effect and Dosage group for 4 weeks. The regenerated RGCs were labeled retrogradely with
fluorogold, and the number of regenerating RGCs in each retina were observed under fluorescent micro-
scope. [Results) The mean numbers of regenerating RGCs in CTx different dose groups(125, 250,
500 and 1 000 ng) were (130 £46) ,(189+91) (358 £84).(94 + 34) respectively. All increased and
were significantly higher than those in MC group and solution group( P <0.01). The best does was
500 ng each eye. At 3, 4 and 5 weeks, the mean numbers of regenerating RGCs in MC+ CTx were
(503 £123),(345 £ 98) . (57 +25) respectively, and in MC + CTx+ SN group were (771 £199),
(432 £105), (160 £ 76 ) respectively. All increased and significantly higher than those in MC group
and MC+ solution group at each time point ( P <0.01). {Conclusion] Our results indicate that injec-
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tion of CTx in combination with insertion of SN intravitreously can remarkably enhance the axonal re-

generation of RGCs of optic nerve after microcrush.

Key words: cholera toxin; sciatic nerve; retinal ganglion cells; regeneration, axonal; golden ham-

ster
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Fig.1 Illustration of operation
1.1 The optic nerve was removed from the sheath before crushing
with 10.0 sutures; 1.2 The optic nerve was transected behind the mi-

crocrush lesion, then labeled with FG retrogradely
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Table 1 The mean numbers of regenerated RGCs in different

dose of CTx groups 4 weeks after optic nerve micro-

crushed (cells, T + 5 )

CTx Regenerated RGCs/retina
(ng/retina) " (FG labled)
0(control) 5 11+9
125 5 130+£46 D
250 5 189+91 1
500 5 358+84 1):2)
1 000 5 94434V

1) Compared with the control group, P <0.01; 2) Compared
with the other 3 groups, P <0.01
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Table 2 The mean numbers of regenerating RGCs of experimental groups compared with control

groups in 3-3 weeks survival

(cells, z & 5 )

Survival (weeks) n MC MC + solution MC+ CTx MC+ CTx+ SN
5 5+4 6+4 503+1232% 771+ 199 -
4 5 1149 g7V 3451982 432+105 99
5 11+10 9+9 1) 574252 160+ 76 2

1) Compared with the MC group at the same survival time, the mean number of regenerating RGCs in MC + solution group P >0.5; in this

group at different survival time P >0.5; 2) The mean number of regenerating RGCs in each experimental group at different survival time, P <0.01;

compared with control groups, P <0.01; 3) Compared with the MC+ CTx group at the same survival time, P <0.05
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The Effectc of Cholera Toxin on the Axonal Regeneration of the Retinal Ganglion Cells After
Optic Nerve Microcrushed (Text in page 7)
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Fig. 2 Retrogradely and anterogradely labeled RGC axons detected past the crush in longitudinal sectlons of optic nerve

2.1: Retrogradely labeled RGC axous with FG, show that no xon extend past 8 microcrushed lesion. Just connected with sheath
(arrowhead); 2. 2: Anterogradely labeled RGC uxans with CTB, shows the rrush site {asteriska}, nu axons extend past the crush site.
Scale bar 100um

Fig. 3 Regeneratig RGCs In experement groups (labled with FG)
3.1: Only small regenerating RGCs in MC + CTx group; 3.2: Show thal small and big regenerating RGCs exited in MC + CTx + 8N

group. Scale bar: 50pm
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Ultrastructure of Rat Marrow — Derived Mesenchymal Stem Cells Cultured in vitro {Text in page 11)
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Fig. | The results of immuonohistochemistry of rit mrrow — derived mesenchymal stem cells (MSC) cnltured , indoced and differentiated in

vitra

a: Staingd with Desmin| x 100); b: Stained with Myoglobin( x 100)



