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Fig. 1. The Mn”" enhancement of
the rabbit optical tract at 48 hour
after MnCl, injection. The struc-
tures showing enhancement are:
(1) right optic nerve, (2) optic
chiasm, (3) left optic tract, (4) left
lateral geniculate nucleus, (5) left
brachium of the superior colliculus
and (6) left superior colliculus.
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o] v Z(contralateral) AJX173 7
EZ(ipsilateral) A|AA AEE 2=

e FzENLH
A& HolA ¢k
Fig. 2& AJAA A27F axpsle Al4axiel 748 F5
) )5 At Re] Fdd(coronal view) 3T g =
E9 7lZd(axial view) GAS HolFEa Qi) 71&E H&
Ao A7kl wpE 2AFAE B FY F A
z9Z7 o] Ho|A| ghrhrl 247 & A As] 2 F 77
A Abstod 48417y Fof) o 257 JEb R h(Fig. 3).
Z, o] 1% wzbo] 12X AR = 7135 FEHel &
FslA] ekrhr) 24417k o] FHE] A A3 Edsly] A 2slod
4841 7ke) kgt ¥ A FEE 2AES ¢ F Yk A
7ke] Aatoll mbE XA A4 FQ FREEY =

7 g doliy] AR} T TR
Zeu 5 vlagt Az AJA7A 9 A5 2447kl
SH7E H o] o] & vh3 A A%] Frazsle ubd 7t

Fig. 2. The coronal views of Mn**
enhancement of major structures
at (a) the level of optic chiasm,
(b) the level of lateral geniculate
nucleus and (c) the level of su-
perior colliculus. The white lines
are the corresponding axial slice
locations.

Fig. 3. The serial signal enhance-
ments of left lateral geniculate
nucleus at (a) 12 hour, (b) 24
hour and (c) 48 hour after MnClh

injection.
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Fig. 4. The time courses of signal-to-noise ratio (SNR) for optic
nerve and lateral geniculate nucleus. The data represent the
average value of SNRs of five animals. The error bar shows the
standard deviation. The optic nerve, which is close to retina,
showed reduced SNR from 24 hour after MnCl; injection by
suggesting the Mn”" transport through optic tract.
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The Study of in Vivo Visual Pathway Tracing using
Magnetic Magnanese Tracer

Yongmin Chang*’, Sung-Jin Bae*

=*Department of Biomedical Engineering, Kyungpook National University, TDepartment of Diagnostic
Radiology, College of Medicine, Kyungpook National University, Daegu, Korea

Purpose: To evaluate the tracing of optic nerve tract using manganese enhanced magnetic resonance
imaging. Materials and Methods: After injecting 30« of MnCl (1 mol) into the retina of female New
Zealand white rabbit, the contrast enhancements at major anatomical structures of optic nerve tract were
evaluated by high resolution T1-weighted images 12 hours, 24 hours, and 48 hours after MnClz injection
using 3D FSPGR (Fast Spoiled Gradient Recalled echo) pulse sequence at 1.5 T clinical MR scanner with
high performance gradient system. Also, for quantitative evaluation, the signal~to-noise ratios of circular ROl
on anatomical locations were measured. Results: The major structures on the optic nerve tract were
enhanced after injecting MnCl.. The structures, which showed enhancement, were right optic nerve, optic
chiasm, left optic tract, left lateral geniculate nucleus, left superior colliculus. The structures on the
contralateral optic pathway to the right retina were enhanced whereas the structures on the ipsilateral
pathway did not show enhancement. Gonclusion: The Mn transport through axonal pathway of optic nerve
system was non- invasively observed after injecting MnClz at the retina, which is the end terminal of optic
nerve system. This Mn transport seems to occur by voltage gated calcium (Ca®") channel and in case of
direct injection into the retina, the fast transport pathway of voltage gated calcium channel seems to be

responsible for Mn transport.

Key Words: Manganese, Magnetic resonance imaging, Optic nervous system
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