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heme metabolism
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Gaseous sighaling molecules

Knockout/knockdown methods
H,S are available.

+ Fe®* + CO

HOOC  COOH HOOC — COOH

Knockout/knockdown cannot be available for CO.
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Py3CD oo Fel'TPPS hsemOCD
E F?(,,) An Hb/Mb functional model
s Ols P, (O,) / Torr | P, (CO) / Torr
hemoCD \ Hb (T-state) | 22 -
0 co Hb (R-state) | 0.22 0.0013
Ea «— > E’ hemoCD 10 0.000015
st s sJ'\'\l)\s
h D K. Kano, H. Kitagishi et al Inorg. Chem. 2006,
Oxy-hemo CO-hemoCD 45, 4448-4460.

HemoCD is a useful CO receptor in aqueous media.
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oxy-hemoCD CO-hemoCD (in urine)
H. Kitagishi et al., Angew. Chem. Int. Ed. 2010, 49, 1312-1315.

E Pseudo-knockdown
Administration of of CO in mice
hemoCD

,4

Endogenous CO deleted state




Animal: Wistar male rat; 250-350 g;
anesthetized with urethane

[oxy-hemoCD1] = 0.63 mM in PBS
rate: 1 mL/h

L) I:D MALDI-TOF MS, UV-vis, and resonance Raman
spectroscopic analyses

Angew. Chem. Int. Ed. 2010, 49, 1312-1315.



Fe-C Resonance Raman spectra

350 413 480 urine Ex: 413.1 nm (Kr* laser, 1-2 mW power)
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Angew. Chem. Int. Ed. 2010, 49, 1312-1315.
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A CO-removal agent
in the living organisms

CO-hemoCD (in urine)
Angew. Chem. Int. Ed. 2010, 49, 1312-1315.
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Pseudo-knockdown
of CO in mice

FCOZxR2LT-%

X/ VIR I)II IR



N

hCONTE "V DEE

0,

s J_Ls

OXy-

he/moCD

(1 mMm, 0.15 mL)

—> blood sampling

The CO-Hb content (%) in the blood
was measured by gas chromatography.

CO-Hb / %

0.3 -

o
N

o
—t

0.2%

\ .~

0.03%

|—I—|

control 30 min 90 min

02%

180 min

CO-NEHFOEVDEMNIFE
AEEOIZEH>T-

Time after the administration

TCICEEEAEREL=, T4
HhECONEEMNTTHENT=7

J. Am. Chem. Soc. 2016, 738 5417-5425.



Hmox-1/b-actin
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The expression of HO-1 strongly
HO-1 increased in the hemoCD-treated mice.
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0 [Fe?g @ endogenous CO.
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induction
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oxy-hemoCD
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Measurement for biological CO
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(Y. Morimoto, et al., Am. J. Physiol. 2001, 280, H483)
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(C. J. Chang, et al., J. Am. Chem. Soc. 2012, 134, 15668)

‘ HemoCD 7‘)'&4%

HOEEDEAERRNDH SR BEANLEZ INIBENSCOZELY,
RS EREICEYEEMNDIEEIZCOZTEE A EE

s} ECOD g 77 51

ERTEDOEIHZEIEA DI Hetc.



NEMCODRZ I, FRBEDYXLEET
B v TR

51 H
1da L
> @@ 2 5
(@) s .
= E 4 T
) g
3;;
& 3
E
o 24

—e— control (PBS)
-+- Fb-hemoCD1
—o— hemoCD1

ol subjective night . Is_ul?jegtiye_da_y 1

74 9 11 1315 1719 21 23 1 3 5 7 9 11
Circadian time (CT)

i.p. administration (CT 7.5)

Sci. Rep. 2018, 8, 11996 (12 pages).



— LR FBRMEAZFECORMIZDUINT

hv, L

M, (CO),

Y

v

TRANSITION METAL CARBONYLS
M = Ru, Fe, Mn, Mo, Ni, Co, Rh

M,(CO)., + CO

A

Dimanganese decacarbonyl
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CO-releasing molecules as therapeutic agents

CO-RM2
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R. Motterlini, L. E. Otterbein, Nat. Rev. Drug Discov. 2010, 9, 728.



CORM-401
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Cellular uptake of CORM-401

Incubation for 2 h MEFD S ZCORMDHAEALZEE
Silva, T. S., et al.. J. Am. Chem. Soc. 2011, 133 1192-1195.
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Figure 2. Quantification of endogenous CO in cells after the addition
of 50 uM CORM-401 by hemoCD. Cells were incubated in D-MEM/10% or 1% FBS.
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D-10 1 mL Collection of cells

CORMs 50 pM Cell count  —
/ PBS 1 mL / Sonication '
Filtration

1 x 106 cell / mL Oxy-hemoCD
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