(R #)

141

P LR B EE 7 v NI T H TV F
VAR A DY g2 e NE—2 DR
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HBRRTH
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EE mifkiREE (CCly) MR X 2 EBRIYFREEREIER T Glucose (U-14C) ic -3 { IR 1CO2

fedkilt S 7 — o OZELE,
TR 2T, KOT L ESHREBE.

COMICBIT HLE N T VAT 7 —EiEER X U REERE L) & BhEA

1) V94 vAE R X MY —i2BWT, Peak time (PT) T CCls AL3E{% 1 B BICALERFTIC 8 ~FI1045 LA
EN, SHEIZELLREED, Z0%4H, 5 HECTIEFMEICE SV, —J Peak height (PH), Yield value
YV) 31 HETELIWY LA, 3B CIE#ERFRLE

2) ;53U RT7IF—+, GOT, GPT iEiddtic CCla LB & I FFMfaREEEIc X v LH Likw, 1HE
26 2HBOMTRAEELZ TR L. 3HE LD Likd 4 HEICIE, MHEMOEZRLE

3) fEFEREEE, PK, HK, G-6-PD Zn¥hd CCls A% 3 HBICE LEMHLEh, FTORIERE

EiRL7.

4) ZRhASHTVAVARER AN w7 e RE—V X Ty FOEEND B WIZEFENEE X RBRL,
FVF VAL R A MY P HRBOBRKEZEICE RS, FRERY S LEEDIhD.

L & E

UC kIR FEL A R EENICEE L, 1%C
Oz OITFRHEHE N &, ZORBORBEHEL L S
&3 % % Tolbert!-¥ jz & v B X Wang?
512X v “Radiorespirometry” & v\ 5 (LR 4y
Frik e LTRsLE Nz, bAEIZB W TIRE®,
HIR® LIZX VREBRDHLORTHS. ZDKik
DR, TERMRER CO22E ) =57 / — 1
T IR ETERM%ESE S trap HEITHEL,
B SRR BRI HCO2 2 e TE, WBEED
B O TP A7 — OB L BETES LW
i B, 7z, intact BT, Ui F—8)
W TR G % ORRE LS BRI RE L 72 5.
ABIZBWTIL, 20% CCls Ik 35 v hEMRTF
* AR KRR
BRI
Zf:S34E9HASH
BT ZAt 1 S34E9 A5 H

RIRIFERSE © PRI B A SRR ~HRE 1091 © 1
(8199-01)

N EBOE =

RFRLRICBIT 2 FEEREER TOLL2Glu-
cose (U-14C) ##HE iz, “CO2 DIPREM & —
v bR L, R Z ORI B ME T v
27 R F—ER XU REEHRTEEEE) L BES
iF, EERZEICERERERET SRR G
DT ZITHET 3.

. #/ &

1. B #

Donryu %5 v b (A&7 » b KK, KEL
180 g & 1 BHefR{%, 20% CCls 2R ENI N7 7
1 VTR % 0.5 ml/100 g AEZEOHEET 5. 5,
WENT7 74 v DHERELILORXREL L
7z. CCla#&E#%1BHENSSHBXT, Radio-
respirometry 33X OLIE b T v 27 I F—+, &
PEREERTEMERE 21T 5 o 72,

2. Plastic Radiorespiro Scintillation Counter

(P-RRSC)

P-RRSC i1 Fig. 1 IR T3 20% L ik S h
TWwa. Thbb, FRAFHEER BHENER,
CO: R TH 5. Glucose (U-14C), 2.5 pCi %
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Fig. 1 A schematic diagram for plastic radiorespiro
scintillation counter
A:109% KOH B:Silicagel C:Animalcham-
ber D: Water trap E: Flow meter F: Plas-
tic scintillator G: Counter H: Recorder
I: Air pump J: Bottle preventing K: CO2z
trap

pea‘k/;mg

Peak height

Radioactivity(cpm)

Yield value

1
o] 60 120
Time (minutes)

Fig. 2 Analytical parameter of radiorespirometric pat-
tern
Peak time (PT) is the time which reached at
maximum radioactivity after administration of
14C-labeled carbohydrate. Peak height (PH)
is the radioactivity at peak time. Yield value
(YV)is the percentage of total respiratory 14CO2
radioactivity to administered doses for 2 hours.

BERENES %, EbHICHYHE animal chamber |2
B, M2 REHEKPRE CO2 7 — o 2 iids
®i-. HURTEMET radiorespiro plastic scintillator
(ALOKA) 2 FlnCitkL7e. £/ 24/ =17
I VT LR MCO2 o URTE I IR A Y v 7

1642 % (1979)

v—vavhyrg— (ALOKA LSC-651) (2T
WE Lz,
FUAXVAERANY v « NE— U DORETIZ
Wi 5 D EICfE, Fig. 2 1273 Peak time (P
T), Peak height (PH), Yield value (YV) ® 3 >®
NI A= TITR -7z,
P-RRSC DREFRMHFIUTICRT LB ) THS.

HUE SRt

Full scale 3 kcpm
Time Const 30 sec
Air fiow 0.2 //min
Chart Speed 2.5 mm/min
Animal Chamber Volume 3300 m/
Hight Voltage Power

Supply 1700 V
Gain 0.5x10
Lower 6.50
Higher 8.10

3. BREEOME

D b7y RA7 IF—%

Stanley Reitman? 4 EIZHEVy, 20% CCls £
E4% 4, 8, 24, 48, 72, 96 B[l H iz Glutamic Oxal-
acetic Transaminase (GOT) ¥ X U Glutamic Py-
ruvic Transaminase (GPT) OiEMHRIE 21T/ - 7z.
Thbb, HEL LT, GOT nH4EITiT a-keto-
glutarate+ L-Aspartate, GPT D& 12i% a-keto-
glutarate+DL-Alanine 1.0 m/ % 37°C, 3 4D
oA ¥ ax— g, BPMmE 02ml 2Nz
GOT T 1 B, GPT T304y A v % 2 X— F T 5.
X 5|z 2,4-Dinitrophenylhydrazine 33& 1.0 m/ %
Nz 204518 CHkiBE#%, 04NHCI10.0m! 2Nz,
+or@EL, 505 nm COWNKEEWETS. &
B ¥EYEEE 2H13 Beckman Toshiba Specta 20 %
iz

2) fREREEFR

20% CCls #: 5% 1 B~ 5 A H £ T HICEERE
EHEEE L., BR% Ebicm 1.15% KAl T
#Fi%, 1% Homogenizing Buffer (pH 7.4, 0.15
MKCI, 1 mM EDTA, 20 mM mercaptoethanol
15 mM MgClz) & 3tiz Potter-homogenizer Tk
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EVFARL, 20%FEYF—bEERTS. 2
DAREYF— b EELICHEEOHE (Tomy) T,
30,0008, 1D TEOMHEL, kil EREH
EHEDOWBIZH Wz,

Hexokinase (HK) {3 final volume 3.0 m/ §1{z
42 mMTris-HCI buffer(pH7.4), 6.7 mM MgCl, 2.7
mM ATP, 0.73 mM NADP, 1.4 Units glucose-6-
phosphate dehydrogenase, 222 mM glucose %4 e
X OIZRREEL, 25°C T3 HMIA v 2 _— M,
340 nm {2351 2 W DA &, BAALRERH (53)
bz Y DEMMF KD Unit 23R 7z

Pyruvate kinase (PK)% Pfluderer® & 0 512t
v\, final volume 3.0 m/ #1iz 87.3 mM Triethanola-
mine buffer (pH 7.6), 0.53 mM phosphoenolpyru-
vate, 2.5 mM MgSO4, 10 mM KCI, 4.7 mM ADP,
0.2 mM NADH, 11.25 Units Lactic acid dehydro-
genase (LDH) Z&¢e & 5 ICFA%EL, 25°C T34
MRS S ¥, KIS# 340 nm (233 1F 2 W% RS D
WD > & BALRER] (43) 72 Y » Unit 23R 7z,

Glucose-6-phosphate dehydrogenase (G-6-PD)
1X Glock® & Fkizftyy, final volume 2.5 ml

f1iz 20 mM MgClz, 50 mM Glycylglycine buffer
(pH 7.6), 0.2 mg NADP, 10 mM glucose-6-phosph-
ate xZ ek O ICFARE L/, 20°C T 3 pHIRIEHE,
340 nm {235 1F 2 WICEE DIINA &, BAZREH] (5)

H1z Y @ Unit R 7.

EEFTENE 1 BAOL (U) i3 EFRIEsRiE < 1 2 flic
3BiF % NADH & % i NADP #% 1 pgmol ig{t
NIRRT IMERELIRD . WIEHIIEAE
Img Hiz Y OFFFREMRELE Lz, B, BHE
{Z Bovine Serum Albumine (BSA) % Standard
L L Lowry!® L ohklicTRkdiz. £, BHRE
EMERE IS A v 72 £ 4 3 3K 13 £ T Boehringer
Mannheim, Gmbh., Germany 1% Fv\7z.

L §& 2

1. SCHLAREOARY—

20% CCl4 HE5#% 1 HB~5SHEETOI VAL
AR RNY vy« NE—vDFE{LE Fig. 3 1TR
Liz. M5 b7 X 9 iz CCls LEifg, 55 1 A
BIZRE—26LnwE—27@Bbond, kY
e~z —r &R L. 2 HEIZIX245 £

1800

a) b) c)

1200

600
£
S
>
+ L L 1
2 o
g 180 oy e) B)
«©
o
el
o
]
~ 1200 |

600

0 L 1 1 L 1
0 60 120 0 60 1200 60 120

Time after the injection of Glucose(U-”C) (min)
Fig. 3 Changes of radiorespirometric pattern

a) Before administration
d) Third day

e) Fourth day

b) First day
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Table 1 Changes in radiorespirometric parameters

Peak time Peak height  Yield value
Day (PT) (PH) (YV)

(minutes) (CPM) (%)
0 29.0+1.1 1623+ 30 56.6+1.6
1 39.0+1.8 830+181 39.7+8.1
2 24.0+0.6 1056+187 51.5+0.6
3 18.0+0.9 1353+312 58.8+4.3
4 20.2+0.2 1619+529 61.6+6.5
5 24.1+0.8 1437+120 60.7+2.5

The value is the means + standard deviations of 3 rats.

Optical dencity at 505 nm

N 2
0 24 48 72 96
Time after the administration of CC14(hours)

0.0 -l L

Fig. 4 Changing activities in GOT and GPT
Each value is the means of three rats.
Vertical lines indicate the standard deviation.
@—@ GOT activity. 0O---O GPT activity.

E— 7 BR 5N, 3HBICKD L18~194) L6045
BBZICHALMNC 229D E— 2 & b 7237 — Vs

2

FHlov—r £ ToORME PT L L, 1H~5HE

ETONF— 2= —DKBH)% Table 1 TR LTz,

PT i L Tid, AERRTOMEDS305R1#ICH L,
1 FE TR L DBNER L%, 3HE TR
10 3R DR Y 2R L%k PH {1 HH TIZE

12i12/EFL, 3 H~4 HH TRIER D fEZ T L.

YV 21 HAETRRET 5000, 3 HEURE
AR X VISR AR L. ik, B
RFI T4 vDRT A= =TT EHHE, ZORH
IR BEIRD bhizh o7z,

2. FSURTEIF—EFHLTH

Fig. 4 |z 20% CCls & E# 0 GOT, GPT &
TEhzxm Lz, W QLI EEHICEE BR

Bohic. 2o, WHEFOA A7 - IZLE ST

16 %28 (1979)

300

200 T

Relative value($%)

100

24 48 72 96 120

Time after the administration of CCls (hours)

Fig. 5 Changing activities in glycolytic enzymes
Each value is represented the relative value as
1009 of control and the means of 3 rats.
Vertical lines indicate the standard deviation.
@—@ Pyruvate kinase O---O Hexokinase
x---x Glucose-6-phosphate dehydrogenase.

L, 1 H~2 HH T maximun {279, 3 HAB
ITIETRELEAYD 4 H BIT3OERi oG 2 R L
1z
3. MBEREBRIHEED

Fig. 5 {21% 20% CCls #¢5.% » PK, HK, G-6-
PD {EHORIE{LEZ R L. wWih b 30 BIiCiE
HERL, Vb PKIZELWEEIHE SR,

W

IV. #

FERIFFREEE T E LT20% CClhic Xk 54
MR Z AV, BEBICBITSI7 VAL AR 2
MY vy e RE—VERIRITL, ZOBrERA
DAY, A{LFEBE IS RBT 52 EHDb
Molz. Tbb CCls LLERE % O FFHaRkEIC
X % GOT, GPT iEtt A, Z ORHlicIk T 58
#— kDTN, PT @Eh, PH, YV OKT,
% LT GOT, GPT {HHETREHICIT A7 REEHE D
FELWEMEEARA BN, FVAVAERZALNY
—ZENTIE PT BELLEE D, YV 30y
DEX VM M ER L. U EORE, T
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WEDRIE, 55 R EEHICS S 5 DI “Ra-
diorespirometry” RWHZIEFERLEY 9B LEZ
5h5.

v. & E 3

UC Eib ey, EARNTRESh, RKE
e LTHCO2 0 CRERHICHE S D, =D
PEEHENE 1CO2 8 7 — i ERORBHEESICL D
HLNICETE. Thbh, BEoLEND
BTENMERICE Y, “CO2 DHEEE, &,
RE—VBRESTL 3. oThHBIZ—EDOHY
ARRIZBNT, dBERCAYCET 2R BRT
N — PR ENTIRAITE, EOANF—Uh
5, BEROEERIREBEENELE AT
HZLENARELLS. SHCEDET, IE8F
RAERHSGET T, BrOERILEMmICE ST
TALVRER A FYREBLATNERIV-D, A&
(LFHIE L BES T 7R EZEN T, 0@
thz, Fr=hrzs5—RLIESHERLED
NBGEELDRLLE.

LZEbhbhizs v b EAVWERNTEEES
NELT20%CClhizk 2T 2EY, Glu-
cose (U-14C) 2B L L, EIFEBABRTOI VAL
AERANY w7 RE—VDOEGHE T VRT
IF—t, MBHEREERTEMEDOEAL & S AT
R4 Tz. ZORER, Z03HEMICHENED L
h, IVFVvARERRA MY v « RE—ITE
ZHEFNREOD TRIRBILTWiz. ¥,
LRELNIZT A LA RAAZ — 222D
— 7 BR LN BH, ZhidEE T Glucose (U-14C)
PHWEDEBEZONS., BELLLE - —7
BEDICHETZZ 20, YC1 (Ei#RICES
{bntExBH, T Glucose (1-14C) % v
Bz rizkY, XVHEEELSTFEENS. &
B oDRICEL TRIT2LEND S LED
ha.
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Summary

Analysis of Radiorespirometric Pattern in Rats
Bearing Liver Injury Treated with CCl,

Shyuji Koynmma*, Yasuko SHIKI** and Akiko KUBODERA**

*Faculty of Pharmaceutical Sciences, Teikyo University
**Faculty of Pharmaceutical Sciences, Sciece University of Tokyo

Respirometric pattern in rats during the recovery
from liver injury treated with 20%,CCl, for radio-
activity from glucose (U-1#C) was studied associat-
ing with the changes in transaminase and glycolytic
enzyme actiyvities. The results were as follows:

(1) Inradiorespirometry, PT was delayed about
10 minutes over as compared with control, hastened
markedly at 3rd day, and thereafter become to be
normal level. On the other hand, PH and YV which
decreased at 1st day were represented the values at
3rd day before the treatment of CCly.

(2) Transaminase, GOT, and GPT activities
were both increased immediately after the treat-
ment of CCly on the basis of liver cell destruction

and reached at maximum between 1st and 2nd day.
At 3rd day, these activities were become to de-
crease and shown normal levels at 4th day.

(3) Glycolytic enzyme, PK, HK, and G-6-PD
were markedly activated at 3rd day and thereafter
shown normal level.

(4) These radiorespirometric pattern reflected
well the physiological or biochemical states in
rats. As the results of this study, radiorespirometry
can be useful method for clinical diagnosis of liver
disease.

Key words: Radiorespirometry, Liver injury,
Glycolytic enzyme.

Presented by Medical*Online



	0141
	0142
	0143
	0144
	0145
	0146



