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The Glucose Catabolic Pathways in the Various Tissues of the Rabbits
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Table 1. Composition of incubation medium.

a Subgroup b Subgroup ¢ Subgroup d Subgroup e Subgroup Amount
glucose-U-Cl4 glucose-1-C14 glucose glucose glucose 100 uM
gluconate gluconate gluconate gluconate gluconate 50 uM
lactate lactate lactate-1-Ct4 lactate-2-C-14 lactate-3-Cl4 50 uM
Na-acetate Na-acetate Na-actate Na-acetate Na-acetate 50 uM
K-R-P K-R-P K-R-P K-R-P K-R-P 10 cc
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Table 2. C14Q; yield by liver homogenate,
Radioactivities of CHOz Radioactivities of C140. from lactate
from glucose
Rabbit! G.U.ci (a) | GICH ) | a/b | LICH (O \ L2Cl (@) | LgCu (o | SEdte | E
unit cpm cmp cmp \ cmp cmp cmp ', %
1 119 181 0.66 270 193 196 1.12 51.7
2 176 252 0.70 417 277 240 1.30 47.0
3 222 452 0.49 534 450 336 1.31 28.3
4 90 117 0.77 987 211 330 1.50 45.3
5 90 192 0.47 975 238 298 1.69 19.7
6 60 137 0.44 877 240 306 1.55 19.7
7 94 208 0.45 1030 334 408 1.43 22.6
8 27 78 0.35 500 143 460 0.80 28.5
Mean 110 202 0.54 699 261 322 1.34 31.8
Table 3. CH10; yield by kidney homogenate
Radiofa:rtrir\; igﬁsc :sfe Cl0, Radioactivites of C10; from lactate féﬁfgx{%lcgf
Rabbit| Gu.cu (a) | G1-C4 (b) \ a/b | L1CH (@ | Loou @ | Lacu (e | <Hite | g
“unit cpm cmp ‘ cmp cmp cmp cmp %
11 176 263 0.67 3720 2080 2430 1.13 52.0
12 181 270 0.67 3680 1730 1670 1.41 40.3
13 179 263 0.86 2460 1830 1420 1.34 43.7
14 323 294 1.10 3300 1840 1170 1.14 96.0
15 188 188 1.0 2700 1460 1140 1.55 68.5
16 595 700 0.85 3220 2420 1740 1.41 55.0
17 351 546 0.64 2860 2000 2120 1.11 50.0
18 228 272 0.84 2070 1220 1215 1.23 66.5
Mean 278 350 0.83 3001 1823 1613 1.29 59.0
st 2xwke] g ARG AEY A% 2 4T 9L 259 30%7 £ CO 2 A5 +E £ 4 3
oA wAF CHOol H@ AFYHE A3 ES Ak Gvh dY exFold FAW CHO HATE AA

a £79 CU-U-zed vk Ade] e AqCH0z o W
Ao FAE PBF 278cpm, b AT Clu-1-z =}
wWok AgolAe HF 350cpm 2 & Az, RSA

B 1823cpm, 1613cpm el #HE AT ¥ #HE
wzto]7l gl Aoz Mol lactated] awl § w@aE
vl S ALE HAe i B 4 Ui+

A3FAdE £ 89l HEzAE ol g X

L AR 278%, FAAA 35% i & T a7 CH0; s WSS F4 @e HYso
xR gz oA gt Zo] C-1-F £l A 72 EMP-TCA 7 2ol 73l zxde] CO: = Atstdd
H CUOel wrll ol a £ 79 CH-U-25 oA F2 2ge Al2EY TREAAA o 59%2 A AT

=

CHOz .t} Zgte nyloy Al 1 FelAst 22 dA
3 Aeole Rk & k7o CUOz o wabsel A4
o] w]&(a/b)& 0.83 o]giet. c.d¥ e 4T ¢ Cl-lactate
wjor Aol caTolA lactate o C-1e]4] 7]l
5 CHUO, A EL dAFRT 1.65(c/D), e AFRT
1.85¥(c/e) 7} 2z wabse FA4E HE 3,000
cpm < Bgd & AF JEs & Cl4-1-lactate 9
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Table 4. CHQ; yield by brain homogenate,
‘Radioactivities of CMQO; from glucose | Radioactivities of C140? from lactate
Rabbit No. 1G~U—C14(a) G-1-C¥(b) a/b L-1-C4{c) ‘ L-2-C14(d) | L-3C-14(e) | c+d+e/3e
Unit ’ cpm cpm cpm | cpm cpm cpm
21 350 115 3.03 2680 2100 700 2.60
22 369 150 2.46 2380 1890 687 2.40
23 136 89 1.53 1560 736 588 159
24 91 59 1.54 1350 1600 672 1.80
25 310 148 2.10 2160 2830 925 2.13
26 172 87 1.97 1380 1030 470 2.04
27 86 36 2.39 2130 1720 545 2.67
28 216 120 1.80 2450 2110 935 1.92
Mean 216 101 2.10 2011 1752 690 2.13

Table 5. The comparison of oxidative pathway of glucose in the liver, kidney and brain tissues.

’ Ra;li:gt(gssizities of C140; from Radioactivities of C10; from lactate}
Tissue | I‘L"a-sgfl&U—cu(a) G-1-Ci#(b)| a/b | L-1-Ci#(c) | L-2-CH4(d) | L-3-Clé(e) [c—d—e/3e1 E
Liver 8 110 202 0.54 690 261 322 134 | s2.8
Kidney 8 278 350 0.83 3001 1823 1613 1.29 | s0.
Brain 8 216 101 2.10 2011 1752 690 2.14 | 96.8
o] wiabge vlg(a/b)L HT 2.109 e Bgch At ABSYSE & 5 QA ol dH Fe] 7}
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Abe2 HE 2011cpm, d&elx 1752cpm, e &£T e el A5 4 48 e 2 A A
A A Az

A 690cpm ¢ e APt AHEA YAM= 2 A5 dzAs) e E4 &

lactate 8} C-18ta7t 5F COz Aol 27 i@ g Euad Bxz9e EMP-TCA & 2e #Azs 2=

2 4 dh d £79 TF COzel walse cadd F kg AR e F44 4gE s AL AF S

ok 88%2 WAolE B & gsiovt eaTolAE c& At

T o 34.5%e] £ Row pol hHxEA T

Argl FA el zxwd C-1 % C-6vks F2 L a

lactate 9] methyl 7] &% COz o] Hed st} A 2AYe ARE Ay 95 e WAl Aol

+€ AAE & gl Felsteiol vk, & EMP-TCA A 2o] A% 223
ol A awelAd & AR clEdHd HHAZAA o 2y sge A 2849 38 HYET F pyr-

_9_

zxwd 43 A= glelx EMP-TCA 7 =] oA uvate = lactate T a5 3 olw) 233 lactate 9
5% CO:9 2 EE A 2 (F4] 8) T C-1,C-2, C3: 2= 3% 4, 295 1% 68-+&
A A COM HTE 96.8%7F EMP-TCA 7 =] ¢ 9 dRFE=E ¢,dY exF9 CM-lactate ] oF4 & ol
A 2.2 lactate o] 7+ BlzofA rlal® CHO, ¢ uvlAbs-
A 7t zAe) zEwke] COp 2o 4bs A < Euu &t} 'lx7t EMP-TCA 725 uto} 4rs}
v mEes A5 Hiwisl o] A1F  CH0: 8] wabs s 2ds Zgsigl e EMP-TCA
A Zxde a3 FHFe] F33s A= o] Atz Aol T HMPAE AZE =

53

o S
Y

2,

38

[+3

-l

d z2x9 C-1¢] $A48ec2 &% CO: 2 A3sE

=
=
Las!
-
(@]
ol,
fu
A
e
£
e
(@]
@
o,
o
=
o
IU#"
tlo
O
L
Lo~
no
o]

st ot A2 FL 2AAAME 46

o, X A Lo |w

: [
o
b
2,
2

5

o & 0% AEE Ut
zxwod AsE 3% CO:7F EMP-TCAA=% 72 ggoll Yot C-1 ZA 2 J] Ao A A 3 CHO;
shol AtstsElgla A 3o i zAe] M E A4 o Wabse CH-3 A 7143 &7 FZae FIAAE
9

f'-’.‘-lL

1009 zxgdlA FeiE CO7} EMP-TCA 7 =] o] 7o} A CH0:9 BAEL 2 w7hA 39

— 59 — 245




— AL AA AsA A3E FE A193 —

Ae o@de Aoz Ropwr aFel4 ol CHO;
o wase e AAd Fud Hjeu A EE
AP A 4 £TE vlo BRI
2o gold CUU-Zxg @ Cu-1-2= W
Agol A A& CH0z 9] BAELcd Y e &7 C1-
lactate W o APe]A g CUOEAFRt UHH
oz AL e delk: AL E AP Wik o)
= e A @ vxd 5 5 180mg%
5 8x3tz glo} lactate 5=E 45mg% e A4 A
A FEET 2 FEF FAGL go=E 399
¥4 (chemical kinetic)al WelA & w Zwre] A4k
oz ¥3ste % Fguc TCAZAZE wol R4kl
COz=z. Balats A o] A" = ¢,d W e £TFolA
DG CHO09) WAlsel & e wold] Hrh
a %@ b aFol wAF CH0: 9] BAEL W ZdH =
1% 2 A2 FAAE Otz 2ol A 243 CHO;
Cu-U-zxwte] CHO, AR 23 Al 3Fo]A
o g4e 2t elde] C4-1-2xw} 9 C4-U-Z
%o CO 2AEY g F a syl b &z €409
Ao} wla/b)e AAEA ] AL %1 TE, A
Ao FAE FrME . a/brt Ane AL X
3e C-1¢] ©}& ghaxvt HMP 9} e 43 Azxs
gtol 47 2% CO: 2 ¥al®& ujdie}. uiepe] =
Ao zE Abg HAe] 9leis HMP 43 Azst 2
o] 2x ¢ C-1 v 3F COp LAl zhesta vniA
C-2,3,4,5% 62 Ay COz LAl A A vt
AR E a/b=1/6°] 2 ol ubde] HMP Z =
= 2F COp Ao Ad A gz EMP-TCA A
28} o] zedte 2E wart $E2 2§ CO2 44
of HAGRetn AR E a/b=6/6=1¢°] & Aol
aelzz olEXon & W 7 =49 2x7Y 43 A
2o] HMP @ EMP-TCA ¢} 2 A=z7} etz 714 5k
a/bE H3 1/6014 A3 14l Fg nolA H
o] o] gkol A-&4 5 HMP 7 2o 8A T 2532 CO;

oo b X

rr

b go] FogHE om Al Eleh Al 3Tl glelME
o] Zgrg Melth: Haghe dolx glort o 2olw
& AE =hek 2ol
d
__c+3_:-e_:1 oé;q]g]

EMP-TCA 7 z¢] AT Exdeo] CO, 28 Atst #
Ao Lz RE Bart BE2 COz ol o
Fetn A RE e ghe wehn ARz ¥ Adel
QoA Z+ 79 cd @ e &£F8 CHO o A EellA
Bule} Fo] 7 478 CHUOp A Eoll Rlel7} 9le] A
AT o galh 1 ol Gg veln %4 A3 E
o g zAd YolAE Txde C1 % C6ol A%
A e 279 CH-3-lactate o A L4 3t C40, 71 7}

At Aoz uwel EMP-TCA 7 2ol g A% 2=
o] 43t HA] dAME a/brt 12 AR £+ &
o},
o] A3 zro] EMP-TCA 4tsl 7z oA 2ixd}
9] 7+ gtavl Bojsls T COz 9 4H4 &% lactate 9
7 ghdo] CU-ZAZ 7| A& o] &3ty w23 AT
9 ¢ £79 CUO. 9} g 71 Z o0& Bel= &
oz nol 2x7e] C-3 9 C47 EMP-TCA 7 =of
gdeolx 5F COp Aol zZA HeJdg & 4 Ut
Ha AAle xxpel C-3, 3 C4 el AAdon &
& = RALe C-14¢ carboxyl Bt4+ = Fo] o]&= TCA
74232 Eol7}7] A decarboxylation & o] A4 &
¥ CO & 434 4 glo vz 2 8 33HE3l-acetyl
-COA & 9¥E= TCA AzE gx 3F CO = 43t
HAlete d¥E Ak 2 G2 A FA5)
7] Wl 2o lactate &} C-2 @ C-3o4 fasl+& CO 't
g C-1 &9 CO; AR A3 HE AHE &
gt 53 WA FA ol Furd A EAA o] A
ol @A A vebdeh. A1 H Al 2Tl A i upset
7o) lactate ] C2 % C-3 gtxol4 fFald+ CHO;
WA E-2 W Rtol 7l gleo] v BF T Hele AeE ¥
o} 6] & Ela o] TCA #H=dA ZFCO: 2 A
A8 7] wf ol wl e 7hg molA e oz A3
79 dsx2x Aol A E esFe CHO; HAE
o] AlY ArtE oz Rol xxte] C-18 C6H4 3
33l Bla mE lactate 9] methyl Bl = EMP-TCA
A3t #AZA A 5E COp wAol ol st AEE A
A g4 9oy B Agear 49 & 47t gt
2x} A3 Aed gleix EMP-TCA 2 HMP 7=
7} Bej e ubE AEET] Hsle] B AYeA o] &%
4 (89 E 2 (1FE)E T4 &= 2e uied
o] 2 xtel C-1 vlzo A w43t CO; 7} EMP-TCA
Aol 9 sted 455l ¥E3 HMPo A% £&&
A%, =8 34 (8)& EMP-TCA 7=z A3
of wAd COrv 2x% 74 gadA SE2 L4
g1 At FzEgnh. 2 AR gl £ A
e c,dd e £TFY CHO: B EA Hevlgd 2
o] A2 Folrl Y& Aoz Rol T 7 w®4S
EE43E 448 4 ¢t & HMP & 22 43 #

N oL o

de 25 C-1 dart A4 3F CO: = A3tE +
ot EMP-TCA # 2% #e 2230024 45
AA L 25l 204449 T2 AAELE AA CO &
LT 2 F7 A AEE obvxA By AR 2

246 — 60 —




— g 29 7 £ 4 QoA CUEEnke AR ¥ae] B8 A —

o} 2A8E Zx F39 £E& o0lste Aol o
o ze 53] C-1 shiolA 247 & COz HA ol

74 A 2o 91712‘& $5¢ BAGE Aoz A
s el e £} Srizhs Aol oA

EMP-TCA 73101] Sol7t el £g2 Eud &

e volA ek

CO4 waE e pel & AAA FET B4 ®

B s AZE 8T TRE T 4 Qe 3

% A5 FAel gleiA A Ao AARE

M BAY F e Aelth F BT ol A

Hol FAA A2 F= FelA

rJ[o
i 2

b rlo
[d

9lejAlx ¥7ste] EMP-TCA o} 7--& 54159l 437
2 ol9le AR aA B FT dHzA9
Fog 543 24455 259 AF ARe RER
7 EMP-TCA 727 zA #ddsts Re =4
= AHAdE AFY 4+ sieh

x5

A2EZdvle)e] E7E 3FoE Yol Al1Te 1A
AY, AM2Te T2 AY, A3ITL U AP of &
sdeh. 4 T FA 5 ATz ke 4 AT &
] FEAE CU-U-2x%, C41-2x, CH4-1-Z4,
ClU-2-" A, Cl-3-B A Lwllof uj kst & w CHO: 9
U S-S 45 o e AE A

D C-1-2x9 vk Aol & CHO: B0
CUU-zxrloA Q& Auct g 9 FZAA &=
N Fol M= F& e ndh

2) C-Aak wiof Aol el CHO A& 24
8 C-10l4 71¢1% CO2 WA o] 7 TFoll el Y
23 C-2 % C3d4A 7" A& A 3T (HA)E A
o8l w5 HE& Hih

3 7 £TFdA 2 CH0 o HAEE JIEoR 3
o zxwe] A3 A2E AET 8 AT () oA
oA §E15 COz9 H¥F 32.8%, A 2 F(FB)
A BE 59%, A ITERHDANN BE 96.8%7F EMP-
TCA 7 =zol o7 sled WA sl et

(2 A8¢ A=dge N4 a5 o) FE zas
A 7

ABSTRACT

The Glucose Catabolic Pathways in
the Various Tissues of the Rabbits

Soon Jo Lim, M.D.
Department of Physiology. College of Medicine,
Seoul National University, Seoul, Korea.
. . Prof. Kee Yong Nam, M.D
(Dlrector. Assit, Prof. Sang Don Lee, M.D)

24 of rabbits were divided into 3 groups. e.g., the

first group for liver incubation experiment, the
second group for kidney incubation experiment, and
the third group for brain incubation experiment. The
same tissue homogenate obtained from each run of
every group were subdivided into 5 subgroups. Each
subgroup was incubated for a period of 2 hours in
the constant temperature water bath with incubation
mixture consisting of 10 cc of phosphate buffer and
20 cc of oxygen. to which were added a glucose-1-
CH in the subgroup “a”, glucose-U-CH# in the
subgroup “b”, lactate-1-C¥ in the subgroup “c”,
lactate-2-C1 in the subgroup “d”, and lactate-3-Ci#

tar

in the subgroup , respectively. The gas samples
obtained at the end of incubation period from each
subgroup were analyzed for radioactivities of ClO;
produced. Data obtained from each groups were
summerized as follow;

1) In the Hliver and kidney, CU4QO; yields from
glucose~1-C* were always larger than that from
glucose-U-C, but in the brain tissues, CMO,
yields from glucose-U-C# were generally larger
than that from glucose-1-C14,

2) In the lactate-C!* incubation experiments, C14O,
yields from C-1 of lactate (subgroup c¢) showed
largest value as compared with those from C-2
and C-3 of lactate in each group. There were
little differences in C40, yields from C-2 and C-3
of lactate in liver and kidney tissue.

3) Fractions of oxidative pathway of glucose were
calculated from C!140; yields of 5 subgroups in
each group. 32.8% of respiratory CO; was produced
through EMP-TCA oxidative pathway from glucose
in the first group, 59% in the second group and
96.8% in the third group.
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