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A simple method for visualization of neural structures in the cut surfaces of the
human midbrain and pons
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1) Department of Developmental Neuroscience, Shiga University of Medical Science

2) Department of Anatomy, Akita University Graduate School of Medicine

Abstract In brain anatomy lab (dissection training) in medical schools, it is essential to learn localization and shape of neural
structures, such as fiber bundles and neuronal nuclei. Students learn these from not only text books, but also from observations
of real human brain dissected from cadavers. Although some textbooks recommend to carry out these observations just in the
cutting surface of the brainstem, discrimination of white and gray matter is difficult, especially when the size of the neural
structures is between macroscopic and microscopic levels.

A staining method invented by Mulligan stains cerebral cortex of the human brain for macroscopic observations, and clearly
distinguishes it from the white matter. However, reproducible results of staining were not obtained by the original protocol,
when brain stem regions were examined. Here, we propose improvements in Mulligan staining method to be applicable to
cross sections of the brain stem regions. Because we aim to use the method in training of macroscopic brain anatomy in
medical schools, we made efforts to reduce steps and time for this staining. The images obtained by our modified Mulligan
staining and Kliiver-Barrera staining were compared in the midbrain and pons, and found that our method can identify some
neural structures, which were difficult to identify without staining. Because our method use only three solutions and comprised
by 6 steps, this method is useful for the training of macroscopic brain anatomy for undergraduate students.
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TETRTIAT 2 —a 0P L CTRIZICHEL
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b FIERIL, 36% ethanol (v/v), 6.5% formalin (v/v),
13.5% glycerol (v/v), 7.5%, phenol(w/v)% 20 VU » kL
AWTRKEEBRNSER®T 2 —F T, EHENIZIE, Lk
FKRFRIAE EORE»OREENICHEKETICET D
ZEfL & ERL L 10%formalin # BHZ NICIEA L7z, [EE
SR E T OBEORAEBRIZ 10 » B 26 7 A
UNTHD. BITRBEMHNEEDO —BRE L THENL
DM, ETMAPTIHL EEEL, BEERRK
NEBRELE.
2. RBiE

Mulligan {EH R @ 72 8 O FAFBRFHI D W Tl T#
#9- % (Taki et al., in preparation). Y2\ B DO
BT SCER[3CHE VY, 4% 7 = / — b, 0.5%Hf &4,
0.125% ¥/ (AIK), 2%% v =@ (BK), 2%HkHE
BT oE=v L (CH) ZFRLL.

N B M E 5 2810 43, I T 2~3mm &
DFPEERFED L)L THRIMH O R 2 FR L 7.
Mulligan O HTHE 1 - BB THFM L L IEHBO
SR oOUIWmEEZ AR 1 RELZ®R, HAKB T4
Ve Lo, RICBIRICOIMmE 2 1 2R L, Sz
RSP T M OBEEEZ1T > 7. B2 C KIZ I
maiRl, BAEIHL., CRICEBELTWDMITHRA
DHEAT L, RHEAICITHBEOUME O RN BR G FE
STLEILED, BUYRRIOBOANEOLNTRERT
RIS &1L Le., BRI, SIS RI0O¥RA
Z1F2 FRTTHAKFICHE L L, WAKRESEPICHE T
HKENEALRIFa Y T A M oo a2 SRR
THEZIT-o 7.

Mulligan YA D& Bk 2 @ BrmtE A o ik i % —
AT o 7. WiamiEAR % 10% F /v~ U IR IZ 8 IR LA
FRELEBEELZ. fib>T AK%E 60CIZL TR
X, JZICHRBEFAEEBELE. BIRKIC1LHMEBEEEZ O
KVEH % 1 AT o 7. \BIC C IRICUIW | 233 L 7.
HONHYRRBREICLDIETRELE.
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BROLETHELE. 95%T X ) — LTI +&, REK
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)=V T 7 ARNTNL—TCOYRERGHNEEDOI R T
ANEBEDLOEBEMBE CHRERLZKZIC T0%= X /) —
SIT 10 43 iR, EEAKT S HIRIEL, 0.1%7 L L
NAF Uy M (RS, 688 a0 B R
m) T 37CIs pARIR L, 95% = % / — /b (200ml |2
10%MEER 2 W) THB L. Zo%@E ok -
ER - HAEZ¥ % 1T - 7=, Kliver-Barrera %: 414 &
Mulligan (I X2 9B O G H 2 il L, MY
D[R E % 4T > T Mulligan LY DA %M % 34 L 7=.
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1. #BZEICELT

fifi {8 72 Mulligan Y A8 L 1 TOYMA TIE, BE S
NTWELIICRMRETIZIKAE S AE D503
BWCThoeh, R—MREDOHTORE -7t %<
. 5 X 72 (data not shown). Z DX 5 @B L bR
KELTHMOBEE EZEDZDOKEIZHIT LR —M%E
ETEETDOILENRDH Y, Z D7D Mulligan ik D JF
BB THRETIMEEZIEREBICHBET S 2
ERHERINTNWD.F 2T, £ EIT o IR,
— B DO EE, 60°CTO AR, BIKIZIER DK
Ve MM 10 2 & 9 5 Mulligan Y0 Hik 2 %
RWEL, o7 barTikbEFRar T2 b
NELNDZ ERN Do (K 1B, K 2B). &I
Mulligan Y B ZE 75 2 24T o> 12 HE A %2 FH W CHEEIE A
% {EpK U Kliiver-Barrera £ THefh L 72 & Z A, Mulligan
ROZERE2IZBWTHELNZEAD Y T A MR
FEEOMBEMBEEZ R L TVWDL 2 EAHRTE (K 1C,
X 2C).
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(1) FRvr~u
TELVNALO PO O E Mulligan 4 £
(M1B)TEHLIKAE EWRZEN T>E Y LesER %
Ho TG E o> TV, BIREE & b /I R R HE 58 Ik
OBERIIROEITDRZVEM THL LN T3 0 (X
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2. #& (R#) VUL CcoMBrm. A: Yefni, B: Mulligan s (B 2) @k, C: MUEAD
Wi a»oER L2 U a— N— e N T RGaEEY . SMEEEOREIC SN TIER 1 & R

1T - 7.

GETDROE I TIEMRICHI T 5 2 LaTE R,

HLIKEEOMMNCEREIC X0 RSB E D /EERN
W5 7228, Kliver-Barrera Y (X 1C) & k3 %
L, TINBEMRETHLIZIENDNE. TREL
BEHEEIPTREORARL LN, FTREOIMUIIZ YA
PEDS HERE 5 W JEENC 2 > THIR WEA R T &
R, ZZEAMMIEETHDLZERTIBEND.

By in’ﬁ%%ﬁf_ T MEHRE RIS BIN
72 (B 1B). N REEESU S ANDHMUEHR & &bl
HMAEZ B OMET LR LIKAEOHEEZR ST
WL TRORALS KT 2HmAH - 7=(I¥ 1B). HE TIX
K, E/NMBRZREORESREEDR Lo LD
Qe tEn s < PIRICHBEEZRET 22 LN TER

EROEHEORAEHEDOENPBEINFEET 5 &M
T& (K 1B). WRIEHOF RIS HENR R Sh
DUNGEIR R Tz A, I = [ £% #% (parabigeminal
nucleus) THd EEZE2x o 5. T-HBEREMRE L EbNn
LEEBBERE TH -T2,

(2) 1L ~<v

B L ~UL oW ISRV TR, IR IR SRR AE &
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TE. MEBMMEIIRBMAMEIC "D LR B E -T2
2, RO R Y I N TG & XIS KB AT AR
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T ERMBLTWS (X 2B). LK AE, NS B
B8z, MRS G B, SR A S0 G i 25 7 1308
SPFVRITEAMRETH > 7= (¥ 2B). IEFREREZE G Te
PRI 43 O A HERR 1T S W TUZ B A M 23 55 WV 23 & B o
BENLBHFICERTERL. —F, THLHOLEEN
BRI, HBETIER 2o . R SRR
B, AMUIEH, POLEER &V o A/ S fE bk
EFHODMBRECHBERLEBHBREZIRxOUR
Mulligan J 4 23 72 WEI T IRT (X 2A) TIEBLER Th -
FLbORUEBENTWVWD. ZOEIICTHMTFEL L,
L~ ofE b Wim <, YeaniT b [FE A HE 22 iR
8 (X 1A,2A)13 2 B Mulligan (X 1B,2B)IZ & - T,
SEHICHBICBETE T TRL, MNEVEED S
SHPEEORBEOENIHDLILDODFT-E Y LFET
XD Lotz

EE

AL, REEEBICETE LeEERN LR L
MR 2 — B K VEE LI RICHBEET 5 &V ) Ak
BEITHZ LICL Y, ff#E Mulligan IEx H W72 B H &
IRAEOHBE AR YOI NAREICR2 D Z 82 W5
Lz, ZoXkH1c, WAL 2Mou Mm% 3 FiED
WIRICIER IR LT B o 72 e 5 k1%, fig
FEBICBWTCFHTFTERERERMTELIFETHD
EEzbND. WMEHEHIZIZ 0G4, A 20T
TH Y. IE<BAIN TV D MRS FE F51FE [9,10]
T, P TOB L, MEgxd KNS 60 0%, 2
DAT v TOBICKMOBEEIT> TV DHMIC, MM
WE O Ve L P E & AT A, W I[E o BK AR O R T
Fox DAERL L 7Z 8 8 72 Mulligan e A 2179 Z L N T X,
WFEOEBFEDODRA V2 — NV EELT Z &30,

TN b, AR Lo TERINLZEET
o ha LV EMBHTFEEFCEATLILITLY,
HOMUOABEINTWIEMO 7 LT — N & B
THETHIEVSTEEFOREFEEZERES 5 2 &2
T&5., AROEZH N~ o RN RBERE21T -
7=, WSR2 W C Kliiver-Barrera 572 Sl X -
THRBEINTEM T VAT — N 2BET DL LICL-T,
ELICMMEOBMBIEEDLZ ERMEEIND. 5%
i, IS EEREHXEZLOMRBENZLEE
NDIEBMLE B OMBEIC L > THER I A HE, H
RFHIZBW T AREEEEZRD, COBREOMRE
EOREWCLHEDR S 202N DDIVLERND D .
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