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A New Consideration of the ‘Liver governing the Wind’ from a

Metabolic Viewpoint

Miso S. Park, Junghyo Cho'*

Department of Cardiology and Neurology of Korean Medicine, College of Korean Medicine, Daejeon University,
1. Department of Hepatology and Hematology of Korean Medicine, College of Korean Medicine, Daejeon University

The liver is a major organ in human metabolism and is responsible for systemic circulation and metabolism. The
traditional concepts of wind related to the nervous and motor system have limitations in explaining the role of the
liver in human metabolism. To overcome these limitations, it is necessary to focus on the physiological activity and
pivotal role of bioactive gases in the metabolism of gas flow. Additionally, the action of bioactive gases occurs in the
presence of chromoprotein, such as heme protein, which acts as a photoreceptor between the eyes and the liver,
ultimately involved in the circadian cycle and metabolism. This series of processes demonstrates that the unique
theories of Korean medicine—where the liver governs the wind and the eyes—are accurately aligned from a metabolic
perspective, suggesting that Korean medicine physiology can be integrated and appreciated from a modern medical

standpoint.
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SAUANA 7P 7120] &= A2 H(Fe)zt Fl(heme)o] =
e oA 2ot & 4 Qith. Hlo]lQ ETtAE Fad AR
g ot 23 282, uolo BAHstAY SHu B E A
5o Bl AYL £ A= AT S AL, £, vlole
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| A= vpolQ FYTTA = ThgRt 99 AL agolA AA
A2 ggstA Stk Table 1),
e Hxo] Yoli 47 2= xR CLOCK, REV-ERB



176 M. S. Park et al

o gEArgstol At 259 U%7] AMOIE FFL UAE o 9, HPc AF Eoigle] A B ohet NO, COZF AFH 4 9
2 WoA oIt Freeman 5 Al9] CLOCKOIAl @ 7&9 4 o6, 1 2w o3 7ba ot 25 et opld 2 Yok,
$A85H PER-ARNT-SIM(PAS)-A % PAS-B =u]Qlg Stelst 2 Sold B9, dlo] A¥stel REV-ERBY HAt 35 oA the
9tk @ CLOCKo| E-boxo] Z@she 2 Asistel CLOCKl 50| S¥slo] REV-ERBY E& $AAES] 2d oA oloja
o AAt 2] YT UL, B w3 A%57] 5 APl o) W, REV-ERBBY AJE AF ol Fe-alo] ula)
9ol Q3 FMAF AAAFel REV-ERBa ¥ REV-ERBRO 2j7tc2  Fe¥-alo] oF 2208 A& o 7at Mstzioz AFst: g uks)
£ g3k Pardee So| oI5k Fo| REV-ERB] 7ldMoz  COU NO% 2 dlolo Yrtr ¥AISS Fe¥-Aw o ohga
At AS A EUjge C-po] ERfFICH?. °2 A CO U NOE: Fe'-3B9 #¥L Uor Fe'-3 4

AL CRY vlolo WYstxe AWstel AT 2 didl, ElRY AFL SEs] @R, AZ U9 CO L NOY HE0]

CLOCK, REV-ERB So] oJ3t M} x&™o] glojM& I2jslth.  wea} Fe®-REV-ERBR] &Hijo] xAgch. o|4d a7 CO9t NO

CO7} aol Agsle CLOCKS] & Fojue] 357} Walsts Ao 5o vole F7lasl A%7] 25 220 o] 303 7158
2 AqARG. ol2jet X WHept AEsfHoz ojHit Zuz o] k= AMdol AR WAL Qlod, I A 7172 oA Wy
ofxlEAlE ofx 2AIMoR WalA 9lx rh®. REV-ERBY] 7 17| Al&eh: ©Alo] QIck?.
Table 1. Roles of bioactive gases in metabolism
Bioactive Gas Source Key Roles in Metabolism Physiological Effects
Essential for ATP production through oxidative

Energy production,

Oxyg%n Inhalation, in mitg?ﬁgﬁgﬁgl?;'\%qve din oxidative stress
(02) Cellular respiration reactive oxygen species (ROS) ’ Ibalancg, .
formation cellular respiration
- Blood pressure
g‘)'(tlgce Syr;;hesizgd b)(/j ntirt]rif ?xidltle Regulates vascutlar tone .(vasodi!jatio!';), rr?oddullatles im.mltJ.ne imnwrﬁgglitelggénse
(NO)'> synthase in endothelial cells response, neurotransmission, and mitochondrial respiration modulation,
signaling molecule in nervous system
Carbon Anti-inflammatory,
Monoxide Produced by heme oxygenase Exerts anti-inflammatory effects, regulates vasodilation, protects cytoprotective,
(CORD during heme degradation cells from oxidative stress, and has a role in neural signaling vasodilation,
neuroprotection
Blood pressure
Hydrogen Synthesized from cysteine by Modulates mitochondrial function, acts as an antioxidant, regulation,
Sulfide cystathionine-y-lyase (CSE) and regulates blood pressure, and provides cytoprotection in hypoxic antioxidant properties,
(H25)™24 cystathionine-B-synthase (CBS) conditions neuroprotection,
anti-inflammatory
5 z2mdy} H Hes @ATWA, Aol EIF(cytochromes), mHo]EAATHAR
] E(pyrrole)2 C4H5NO] EBX}AlL 71X @743 meko] H|f) (phytochromes), Zat2HRRl(flavoproteins) S0] T},
A ae] Ax9 YFE {U13RE2, a0 (porphyrin)2 0|3 AA oAz Hof ¥hgsto] Mg QAL N2 &52 f=
¢ mg 1z o)t 92 £ 1o 9goR JAd HEfNE sk FLEAY Ak ol FLEAL T A 9ol 9o,
(Tetrapyrrole) &t3HEo|tHFig. 1). o] EXl= 7|EX oz 247]9 ZYZt 3 E 3 E(cryptochrome)y} A}o] E 3 & (cytochrome)o 2
442 oj2ojdl FATAZ olold gov] st Aa 4k el FFol UAISHEICH Y. 1o o Aste B38AA g4 (opsin)
A EE tbadan 2FsH =Y, siZa2tn =471 9o 2 #8&sto, =FAl(rhodopsin), E-FAl(photopsin), @2hsAl
ol2i¢ HEME L2 AE W Mok w32 FAste 24 (melanopsin)?] Al 7}x] F&7F 9t} ¥ & FA2 7HEEEH
< F%0 7R 9o, ¥E FHota, MAAE AL, MAE (lateral geniculate nucleus, LGN)O|A A|Z} AZE2 Wx]:= Azt
AUNZIE HHAE xef @ 4 SIck med, ARtel ol5el @Y Ao Weldhn, YeRsle 5F W Y AR Az
oJgh Arstehd yh-gQl ThAr Wk QlojA Z2n]H2 MAX ] (circadian cycle)?t 72 A]2ZXH}38(suprachiasmatic nucleus,
e ggstl A SCN)9] HlAIZ B4 S DI,

ApAONA Lg steEAa [EATle ST SEE AL Tt URjste F48AQ Alo]E3E2 u]EZEz2|otoA o
ot AE9 Mies FAE F5cted AT FRE HOR Hxjate] Zagt S IsHA =i, w5 Sl Ho WSt
[ Ev —“. A+ 7t2E| k0] E(carotenoid)?t 7#]+=(quinone)o l g FLEAQ %Eﬂ%% SCNZ &3l 4371 g=28 &4 9
faxoly, A2E Ald iy HEEE, riLe]=(indigoid), Y. 520 & $59 IYEIFo| EAjdt. 13 Eute-
EEJr“l(ﬂavm) ol ot ol2F Mael [HFH AMAChuA A 33 i%(drosophlla -like CRYs)2 3Mgo] zgxoz
(chromoprotein)}2 X4 HRZAFAITHa pigmented prosthetic gr3ste], 9B W Ao o dF7] 252 MEAESHE 75E
group)g Egsh= B3 A2, At4stE A S A Ho|A st o "aAol, AE E9stA doju:s RAAE Hol



M. S. Park et al

177

AL FHRY chato] BolFTH). g,
E 3 E(vertebrate-like CRYs)2 Q8 9 A==
T U 34 A 282 Jsdtesn 9437 g
g g2 o], 2 Qo= N W 44 FR E DNA &4

& 23 g, FRII2EI0lE JE 2HE FF U477
At 2] Tojstd, A}7]4-&A|(magnetoreceptors)2 7]%535}7]

T 0. Aol IPEIEL AP|SEAIR Jl5ste A7] A
o whet Ae-ghd 9h3-2 UEY 244AE 285 75S
sP7l= . 3, Aol A7 EF X119 AFE AA|st
of W A S| ok Aol WAL ke, olist 7
A F15e 53 AYEIF0] WSHE 400~500 nm THgo} HAY
Bo] ojEHoe UL Hoa Lepdr?),

ok
2 mlo

)

Fig. 1. The structure of porphyrin'®.
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