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Recently the measurement of biophoton emission has attracted increasing attention in the study on physiological state of
biological systems. We report the measurements of biophoton emission from the mouse fatty liver induced by carbon
tetrachloride, CCls. The hepatotoxin, CCls in olive oil, was injected intraperitoneally into two groups of ICR mice which were
made of 6 mice in each group. The control groups corresponding to the treated groups were prepared with the injections of
olive oil only. After the injections, livers of two groups were extracted and measured biophoton emission in 24 hours and 72
hours later, respectively. We aiso extracted the plasma in the blood and measured the transaminase activity. Results show
that biophoton emission from the livers in 24-hour treated group is 69.3 + 21.2 counts/minjcm?, which is two times more
larger than that in 24-hour control group, 29.5 + 5.9 counts/minjcm® Biophoton emission from the livers in 72-hour treated
group is 37.0 + 14.8 counts/minjcm’. These biophoton results correlate with those of the biochemical assays. We conclude
that biophoton emission can be used as a biomarker of mouse fatty liver induced by CCls.

Key Words : Biophoton emission, carbon tetrachloride, fatty liver, enzyme activity

N E

Atgatgae] gAFde 285 edA 1 249 s
dodle fdes gy 4HA glaoy FEddcdM= vl
Hay g, 34 3 2ge) R ol=r7hA. g
AHEESL ATKD). Atggteiel s Frse i H4e ¥
4L FAs dolle vhyzol A ERE 24 Yol
Fostd Azlel HEHI Fo & 24A7ko] Aupd A
e AR wEHn. 23 Adses £o Fovhes9
gEGAE Fof F 24X3F ofliell AT 14 o] #

A 24 AR S AR ARk

[o s By W

f89y. o

+ Corresponding Author : School of Physics, Seoul National
University, Seoul 151-747, Korea
Tel : +82-2-880-8144, Fax : +82-2-880-7697

E-mail : jade@phya.snu.ac.kr

$20) AIGHBEE FoIT F 4BATE ool 2 vk
A ghe AHse] B TABHES FHPOR A3
a4 ARE G 5 AdE Aol

Adsigzol g oo giolde] ARFARHL W
24 QAR ool RAERlZeR BAE £ Y H4
wgoz AAsel 37 ¥ 3% WugesE  wol
st EF Adsigsd od vEEsl, 3A49)
e BE ZRATANNY Bus FHEY, BW 4¥
Aol E (disamay) Fol BAHUL o AHLRE Poja
axAe] 4L T ool A FHe 28 w9 §

2+3} &4 (mixed function oxidase)®] A
71% gthe Havh Aok2). 53] 53 7
AR sl WhAlE TlAL (reactive metabolite)
g H7reg A el os) B U] HIYE
s, vEZEdo}s] F5As S8 Yotk Al o
n BaE vb I).

ot

Hl
29 3



Lim, J. K., Biophoton Emission as a Biomarker of Mouse Fatty Liver 13

Atdsteraol 9§ 4 9 73S AR P450¢] 9
8t C-C12%9] &2 (initial homolytic cleavage)oll <]l Eg]
2=y Zglgt)Z (trichloromethyl free radical: ®CCly)3}
224 =Zzgr)Z (chlorine free radical: CI®E AYAs= 3}
sphgol AR dojitie). o] TTIRE Bast wEs
o EIFEvE HEAFHZ  (trichloromethyl  peroxyl
radical : CLCOO®)Z W43 3 AL ZAjste Bxs}
AWk (unsaturated fattyacid chain)Ql ®Wig#l Q4R
(methylene bridge)E FZ3te] 2}=u]3 (autocatalytic) |2
S (ipid  peroxidation®  fEETHL B 15 ITHS)
CLCOO®=HE  Aztgl  Aute Adaplsie  &¥A
(endoplasmic reticulum)@] Hej¥H3l, AJEZE (cytochrome)
P450 °oFE AL A (drug metabolozing system)2] 4 A3}

B2 FEF269A (glucose-6-phosphatase)?] &4 3},
iz g Al w2 Fre] ATHA (lipoprotien)
g B2 At 5 Atdsead ofF 27548 o
o7le Fag f9le] fckn Hud wh gioke). & ¥y
stjell o8 AMEAbe] o]2A He HAeE FEHF 7t 9

fo rorr

e F1Ae daTsed ol AR 79 YA
) shiE deld s2ERs, 47180 9@ Hedd

H

H

HPHERS o] 88 dEYTe ATl A3 e AFolth
BoApoe AAzA 7He) E vE HJEAGAZA Fa}
o] A FES YAz Ao THsIT HFd F
Az E99EaTh on] 19206 e ARGA e v
ofgt o] QA2 7o ARHY AA F83 IS &
& AES EATHT). Hsto] wdgdl wet FAe] 2H7|E
o] MZE I o}F WGt W% % A 4 A =HEA
AAA voe ol g AFE T W fFE &
7RG ol 1REY of Fe -’Jr AN &4 71538
A HA

olg)g 7z WS EE AAFA (b10ph0t0n)«1 ks
Zo gt 0|22 AAw oSt AABAY WELS AAY o
AFEE QoA BHA (imperfections)ol] 7 ] ol &tk A}
o] AYHATKE). F AA7} & AHE o]F HH %—‘} By
SR %O}Z}gi/ﬂ HgHor Wg dos FHojth. T
HARE =Y F. PoppE 4oz A LA %Q@ E4
S3 25 A 2E el ouizt sle ARBAsE A
= Aol HuEWA A7yt BHSEHATHO, 10). o]
Ba 58 AAEANe] A zgog 1gh @eke] 6l

el o= ARt 3
Yok B 4 Stk

olzjgt AN hes FAt
oz ATHH WeE BiS
3o @S A7 #

Agd £ sdtke EXE AFe

&
shezo 2
—rf’%o}oq qL Zl W7E 22 A voe Fuek AALEy
s z4sked ARl olg madith B3 AststHel
Ax2 9ol olgsle BEEE SAzobdy Edsok
(glutamic oxaloacetic transaminase: GOT)$} &€} w7
E ) 2olu|L} = (glutamic pyruvic transaminase: GPT) &
495 SR A St AALFS S A9

\-> JZ NN ml

olg Rugth B ¥ 4L veaE o&d 4F FAn
QAT JAPAAAANE AHACZ 7+ Aeje] oz w3}
& A% F sle MENH AR AR e e
Atg €k
Nz 2y
HES=S9 Xx

MEdgta AP EAREAAA AMSE 4 78 34 ICR
vhe-27b AR AT 87 2 w2 7} euteld
S AR A¥Ee SRR V1SS WE & A
B4t 4 mijkge] FOE 5% (viv) EFE AL B T
Hoow txee 22 dvrEY gd 2dubs E7
FoAdtArk FE Fo 43 T2A F vhe2gREH hg

AEot 0FL T B2 F #FA S FANZ Y9

a H
TAM Yee B NFE

Hze vpes 239 +
A FAFAE Fig. 1] dehlsioh eHAlol 238 33
A} Zu)d (photomultiplier tube: PMT)& FAlez 1AL

FA) 2 Eﬂo]ﬂ Zm ﬁ?’l AFHE %“3301 N

5 0 nm.J °ﬂ°i°ﬂ’\1 hﬂtq THE 4=
o} 411'94 EAQAZE HEL 122 computerE E3 AAITH
. ERAAMY Ay Hie AF
backgroundA ZHAE W FA2 Yehdoh

2

d

High Voltage Data acquisition
Power Supply ! i l | System

- Photomultiplier tube

i —

; Dark Chamber
Shutter -
Sample
Thermocouple—»j»— ‘
Heater -~Q Temp. |
: ik Controller |

Figure 1. Schematic diagram of experimental setup.
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Figure 2. Pictures of the extracted mouse livers: (a) 24-hour control

mouse liver, (b) 24-hour treated mouse liver, (c¢) 72-hour control

mouse liver, and (d) 72-hour treated mouse liver.
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Figure 3. Changes in the glutamic oxaloacetic transaminase (GOT) and the glutamic pyruvic transaminase (GPT) activities of plasma of
CClg-induced mouse. The activity was expressed as Karmen units. In the case of treated groups, the enzyme activities showed maximal values in
24 hours after the injections and reduced to normal states in 72 hours.
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Table 1. Data of biophoton emissions from mouse livers (The mice
were divided into 4 groups and the values of biophoton emissions
from each subjects were presented. The units were counts/min/cm’)

subject 24-h control | 24-h treated | 72-h control | 72-h treated
{ ’ 28.6 479 317 20.1
2 321 55.1 339 51.0
3 19.2 617 384 540
4 277 65.3 42.8 37.1
5 328 78.5 14.2 40.4
6 36.4 107.2 17.6 19.2
average+S.D. 29.5+5.9 69.3+21.2 29.8+11.5 37.0:14.8
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Figure 4. Data of biophoton emission from the mouse livers. The
biophoton emissions from 24-hour treated livers were larger than
those from 24-hour control livers. This figure shows strong
correlation between the enzyme activities and biophoton emissions.
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