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Staining of the Brainstem by Using Copper Phthalocyanine Dye
in the Course of Neuroanatomy
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Abstract : Brainstem seems to be one of the structures difficult for studying and dissecting in the course of
neuroanatomy. It is because the diverse nuclei including cranial nerve nuclei and many bundles of fibers are
packed in the limited space of the structure, and the cranial nerves from III to XII emerge from its surface.
A method using plastic cup models has been already introduced for overcoming the difficulties of students’
studying the brainstem, which was useful for expressing the components of cranial nerves, but had limitations for
expressing the structures inside the brainstem. The empty space of plastic cups made it difficult for the internal
structures to be fixed at their proper positions. Hence, the copper phthalocyanine dye was applied to stain the gray

matter of brainstem, which showed effective educational results.
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Fig. 2. Students’ digital report showing the results of copper phthalocyanine dye staining of 8 slices of brainstem.



A EhE] (inferior cerebellar peduncle), $F&Ad-F-w W2}
(decussation of medial lemniscus), 3 2}0] =12} (pyrami-
dal decussation)of|A] A3} o] & 87 AHL copper
phthalocyanine dye S ©]-8-5}o] G35}t

ol Hoe & FFY &Ho] AHEHU=T, o5
Mulligan’s phenol solution (1} F4)3} copper phthalo-
cyanine tetrasulfonic acid solution (22} GA4e)o|c}, 12} §
Aoy o] 2L phenol 40 g, hydrochlorid acid 1.25 mL &
cupric sulfate 5.0 g &, 3745 0|83 HF §FS ILE
THEQIh gh, 23k P2 FF4= 1 Lo copper phthalo-
cyanine tetrasulfonic acid (CPTS), tetrasodium salt (catalog

Copper Phthalocyanine dyeE 0|2%t =|Z7| &M 157

#274011-50G, Sigma-Aldrich, St. Louis, MO) 30 g& €3
A W 7] (magnetic stirrer) g 01§34 4 602 52t A
ofFHA Z3GAS WE HE7] FHE, 60°CE &
A9 12 GAHof 587 AA £, 10°C FHRFE &4 o
= A 2= £RERE oF 187 A o] F A2
27k GAHof 10~154% A F, WA 32+ +REE J
2 158 o] ARt dAE HE7] AHES 72 2R
digital report 402 W5 — GMEH HE7] ARE
1, FZE #7|%- & E90]x]2] TMDR (Touch Man-
ual & Digital Report) =H 1S F3} on-line A &3 T}HI].
o]% AHEL, 3]A4H acetic acid (0.5%)°] EB35}F ).
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Fig. 3. Students’ digital report showing the stained slice of midbrain at the level of superior colliculus.
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Fig. 4. Students’ digital report showing the stained slice of pons at the level of trigeminal nuclei.
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Fig. 5. Students’ digital report showing the stained slice of medulla oblongata just inferior to pons.
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Fig. 6. Students’ digital report showing the stained slice of medulla oblongata at the level of decussation of medial lemnisci.
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Fig. 7. Evaluation sheet for digital reports which students submit in the neuroanatomy lab course. Scores of brainstem staining performanc-
es are represented in italic font. Teacher’s comments are inserted in the memo boxes of each cell marked.

YA T2 9‘1% U, 42| th] (superior
cerebellar peduncle)?} o]&& FASt= AGE59 A}, o
Z A 2t (medial 10ng1tud1nal fasciculus) 52 GAE

A T (2) ", © AR ol; ZH2oE] AR

nerve)<

(transverse pontine fiber)$}, 0| &3} 2|2t &2 Fafsl= HA
425 the (corticospinal fiber bundle)d} 22 344--ohyt
(corticonuclear fiber bundle)©] F3lo] FEE St @]
oFz Azzoko] 2)x]3t the] |3 (pontine nuclei) G = o]



160 2R3, 5{0|M, 2N

32

Ag, §& Sl §1Ag uEA-R-A (trapezoid body)
Ao} 91 ko], 1 AR 2T 4 Uik 1
P4 e= 25 At (Fig. 4). @ 4243 =

A AT ZHEZH A1 (nucleus of abducens nerve)
EE ST 3) w4, © thEjx] viZ offjet SHEd F

o|; o}g-22] 2.3 (inferior olivary nucleus)} 9H&5-&
B8l (medial accessory olivary nucleus)2 W= Boj& QL
DA FEEHRAAT 2EA] (reticular formation)$} 2174 3]
JE TE HAE -5 591, |54 H (dorsal nucleus
of vagus nerve), 3241738 (nucleus of hypoglossal nerve),
=3 (vestibular nucleus) — 2 EA3H7]7} €A &t
HE GAEA = FAAT, YA g2m]E (pyramid),
ol Ak the], Q271 (medial lemniscus), @/ &42
(tectospinal tract) 5= & 4 AR (Fig. 5). @ B+
w2t 9 "o =Enz} o|; 7] (cuneate nucleus), 9
B3 (nucleus gracilis), é‘.’X]-*]ﬁZL.—Di] (spinal nucleus of
trigeminal nerve)< & TEEL, AL Fuw ], 12}
N EXte GAERE FRAT I A2 & 5 AT
(Fig. 6).

T, 9N ddte 2of wt A7k AU G AL
Ae F HA=Z E6tA] ¢ Blwd dafAnt, HEr) 4
SHE AAE ohE w7hx] A SIS 2o wE A
% Aol — 13} 9 27 Golo] BUL WANIIE AT 1
Q8 T 10°C FRol Yol T AT 2 9N F 2%
£ washing A7t 5 — 7F Q& AL & HolH, oY Zpol5
o] @M Ao g3 nFHS Aolth. ¥ Fa% T_Jx_,
AlAle] 1 Aol S AR H4HTY. &, AP ¥Q
SM2E 5 Hasel 49t ¥ BE et s %x]
= 3 A oL P A2 WA A SE A
17 Aol ¥ £ AolH, ol= 2= M Z2RE 24
e S 740]71 o Zo|th AgxdE g4 A= digital
report FE|E tfE SHo]|A] ¢ TMDRZ 3 AEH ¥,
gty wao) o3 HrbEQa, AA oFAle] BrtE ®
3 TMDRe] A= ic(Fig. 7). A WsAY B4 2]
(labelling)i= B7}# 9| WEeS T3 sHYSoNA AGEHAU
o} A7 st wsago] B &, QJattis} ot SAld
Al Rt wakEo] it B o H RARE B, A7 sl Ret
AFGE)I As 1o HE7] FM 1)l EH°H R A
K&et Fio] =0 Hrt. o|H Ao A A=d HE7] 4
of tiet H=o MEXRAE A=A, nsans B

> of

k)

s

Q_VE.F_\“_‘_O._O._&FIFEQ
”F'“mzn

O

o PO B8 4 g A
o] AFoA= S %
2L vl WL A]byo}x] % |, 71 o]-8= mAh
o) 47} 45T o e AL B opet BeH 24 AT} o

Al WE7] AN A S At gk 4
L gl dEolgith. 2RA O, AR} mEHo
A B3t Aol olele 712 R, FySeay

AL o] 43t v 51 E3) HE7] THA Yot KAl
3} 0|5 Ao e thoksl RS QAF oz 43,
o &7 Wi
Zo] EH?P o5 5IE =

fle

2]3 copper phthalocyanine %ﬂ’iﬂ[ =
TEE ST, WA HE7] T

) 4 9le A0 AREL,

]

REFERENCES

—_

.Plumley L, Armstrong R, De Ribaupierre S, Eagleson R.
Spacial ability and training in virtual neuroanatomy. In: West-
wood JD, Westwood SU, Felliander-Tsai L, Haluck RS, Robb
RA, Senger S, Vosburgh KG, editors. Medicine Meets Virtual
Reality 20. IOS Press. 2013. pp. 324-9.

2. Kockro RA, Amaxopoulou C, Killeen T, Wagner W, Reisch R,
Schwandt E, et al. Stereoscopic neuroanatomy lectures using a
three-dimensional virtual reality environment. Ann Anat. 2015;
201:91-8.

3. Kiiciik S, Kapakin S, Goktas Y. Learning anatomy via mobile
augmented reality: Effects on achievement and cognitive load.
Anat Sci Educ. 2016;9:411-21.

4. Javan R, Herrin D, Tangestanipoor A. Understanding spatially
complex segmenbtal and branch anatomy using 3D printing:
Liver, lung, prostate, coronary arteries, and circle of Willis.
Acad Radiol. 2016;23:1183-9.

5. Hur MS, Jang HW, Oh CS. Learning brainstem anatomy using
plastic cup models. Anat Biol Anthropol. 2021;34:7-12.

6. Wu M, Kiernan JA. A new method for surface staining large
slices of fixed brain using a copper phthalocyanine dye. Biotech
Histochem. 2001;76:253-5.

7. Mulligan JH. A method of staining the brain for macroscopic
study. J Anat. 1931;65:468-73.

8. Splittgerber R. Snell’s clinical neuroanatomy, 8™ edition. Phila-
delphia: Wolters Kluwer; 2019.

9.0h CS, Kim KJ, Chung E, Choi HJ. Digital report in ana

anatomy laboratory: a new method for team-based dissection,

reporting, and evaluation. Surg Radiol Anat. 2015;37:293-8.



258 : W71 AR AGTRol] 7hER ojele T2 F Sttolth WA Blg Teet thort MST Be
A TSl 2he be] WalEe] 9, 3R 1287kK9] HAASe] HE] Eelolq thom gl7] wEoltt. ol
2L ol AT K] A8 olelee IuuA, Yro] EYBeraE A ol 8T WS TAWUT. o] WL,

W74 the ks WA teket JRe BHSHE s aéwl ,¥l27) Yol 95T g ChIES Bdsl o)
£ WAL AT A, Hlojol Setad A yne] B7lo) M5} 4TSS 27} o R Yol
t}. o] AT A L, o] B8 Gaje] B1E Bt Y copper phthalocyanine dyeS HZ7]o] HEHOH, o2 F3)
I HE7] A4S AT S U3

ZI0LE 7| 2t Y =], HAIF S, A7 8| 58) copper phthalocyanine dye

161



