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Metabolism of Clt-glucose by Ascaris Iumbricoides
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—fke R FAhEMEHEY SRS BEE 44%
o et T2 B FHEeIvh o1 E WEEL fiik
el sba Vld 2 Rl YA R A% mEd
quirlffios YA eled, s 2E HREN o
Ze] FEREBEL v AFEeR FBAT £ Jodss &
e gL wheba ERie] BB gl ARRER
Biel HET 2R Jehie Ao,

s gl e 2 Hime WEEY 4B 4859
&% Fairbairn % Passey(1957)V 7 #i455k¢ o
TLOBEEAS SR fhat MR girdadd £4 =
A4 13.6% ¢ 15.4% °lztm ek, Cavier 2 Savel
(1952, 1953)502 o} i PEFEM A glucose, fructose,
sorbose, maltose % saccharose 7} BELZF-S- #4EsLYy
I R 2 e BEFESRA MESE mE
phosphorylase & 3§ Ha+91 o,

MDA A MRS RS AkIRERLY) T B
BIgE7E Al om ™o fmdie] WAEAYEREY] el
ol A et o] Embden-Meyerhof scheme 2 #2588 5 52
MREg el KT Ao ek 721-¢ Rathbone 3 Rees(1954)
19 S0l FEF v T, EE o)FL EE EEA
hexokinase & # Hs}4 o, Bueding, Entner % Farber
(196507 WS FiPgel A succinic dehydregenase &,
Saz @ Hubbard(1957)1®% malic dehydrogenase &
F& BUTo 2 R BBl Krebs cycle ¢
EBE srob HTE Aclzhe AL HES 0 g
Entner(1957)19+=  mad e
BRE  #HAsST Rathbone(1955)0-&
oxydative phosphorylation & #BElg wk  glow
ATP.= ma@EAed de S4=¢ ¢<o] Chin =
Bueding'®ell ksl oa) ™o},

olehzrol dmmel glol A fisEsel Ak BhEsra 2 A
ERERGHREC e s Iux 9= EBs my
Aelebs RE #WT + Qon =a mamREeme
KEpge] FEFEC 2 Bo 2 wolim ggime] Bm
AR Ee s fEHY Aoty 4 A",

Bl stA RATHE FIAS auattke] mims:
A REGERFR EAD wet ChgsEs HHs

Juigy

pentose-phosphate

o=

pathway ¢]

*

AlH>
2]

o HEABTmAS BREARY SR MENE)
RESHA =] gl les 2,

AFEEC A CU-HZRS FIfstY Bl Cu-ihz
FEERE) BT 5 IE CO, U PWEES do o
o S WETC 2 HEelA o o] 1A mEe
AdARe R deld g wAEe] AR 9lelA
AT HES # 9etg shea g wge
Ehshel

EB H5 &%

I B

FRIMER (Ascaris bumbricoides suum)-2 BAFE A
Watel ER REE @EH 2o BERZA gt
Aeh. old HEWKOEE 200mg% WS A Krebs-
Ringer phosphate #%(pH. 7.4)¢ (HAIst =, &Eol
GEAE R o] e Bea" AL Bitsto E
Dytee] FHetn B2 A& W@ Y HH(2.9~6.29)
157k}, RER(1.7~2.6g) 5vlelS AEBA
9 ok,

TEBN WRS WEEENAEKE %59 fRike
% P E(penicilline 1,000 units/cc--streptomycin
1.5mg/cc)-& A T 200mg% EEMESH Krebs-Ringer
prosphate el = £ 183 38°C o) ‘EiBSA ) e
=1

II. CU-BEEEHILM(Cl-glucose medium)

Cl-mizgiarivie CU-U-#%i5 1004C e} non-
radioactive carrier glucose & ¢ 100cc = ek
o 40mg/cc ¢ 50 mg/cc 9 WEBHLE S g H o,

BB WEE gehel o] H A 2~2.5cc o FrIS
Krebs-Ringer phosphate # ] f#8sh} 50cc & b5
200 mg% CU-%#i%5HE &4 Krebs-Ringer phosphate #%
(pH. 7.0 2 4 RERHS Bm= @A . SR
= AEBEE B #BRRRY BEE nE 9
o HAYES g 4y

I EERRE

YEER 3EE o] & 250 cc &Y Erlenmyer flask jy sk
o ER 1.5cm, ¥°] 5cme f-21%& flask K
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WAl 7 HEkE EEE % (incubation flask)E @MY
o gk CO: & e flote BEShLEd CO:
-free 2N. NaOH ¥&% S5cc 2 ¥ 50cc®] HFigs +
D AEY 2o oo M ERRFSTEE WRE
gobel 4 S 2ol TROAR BERE WY <
£ 38°C Eiume 6Ef BEISAT. &3040 17
4 g COp kS (B 7 7 $13kel 89 T4
o},

15 el o] jEEEmE el Behol Wi 6RFHER &%
#“EAe RLELS CO; absorber 44 COz & Mk
& Na:COs sample & Hgtz wel #gl COz 4
A g e COz o) MhthE S Mk slvh

a3 JEheBmE Yt B 4% & 30% KOH
vEel 98 o 3T APk e KOH=
A A BEEES Sueln o BEFEES BE 2 A
GRS WES AT EREREN A 671 M
el Bl s AMB(TE 2 O FoA #Hock
ool HR)-S AEEY £4 ©LE JIESY HEEER
srooh. WakEe Wik (uptake rate)E JUESHA ¢
dhe] EERATHY B HEEAEE WEStd

e s} HZibRNY MBS FHRHE BE] 4
gl otz 5ulele) jERE BESHE Bdd &% #3
Bfe] A 2% i 2 CO, absorber & 25&stel 1
A ORERE o WEEstg e, wEY o d WM
u) e 1 CO; sample & Zrfpetel BEfel ot
2= Rz BERES Bistdrh

IV, {E8RiRdE 2 MSHRERIEE

B A Bl s Somogyi(1945)% 4k Nelson
(1944)7¢ Kk FEAstas. BERY hLEARC
o N. NaOH wsggel 1% CO; 7+ Biedl NaCOs & BaCly
2 Whatman filter paper (No.542)°] BaCOs 2 L
A7 BaCOse %% flEsted o2 BaCOsd 5F
Boz [kt 8 CO BAESE FESH

0% CO; &) specific activity(S.Ad+= BaCOs3 sample
& E# endwindow Geiger-Miiller counter 2 JUREst
9t

PEES L EHIE = Good, Kramer % Somo-
gyi(1933)®) FHkg ATy L WA =& HR
&) AEREEART fiRel A e BEFEE S Stetten Y Boxer
(19408 Jigko = ApEstach. SES BRES 5
#el S.A.J%E = van Slyke 2 Folch(1940)30¢] #&
CO, piEEEs A =% CO: 2 BRI
£ o]& 4] BaCO: 2 WA A Hbies endwindow
Geiger-Miiller counter 2 Fllstel =t endwindow
Geiger-Miiller counter 2 it gh-& =+ selfabsor-
ption ] & FES she] LEHEESY A

V. g2EFE
1) HE R EE(Glucose uptake rate).
EENEY B HAEEEES WESAd 9714 2
o mprste] CU-ZMZIREIEHNY) AL F8hn o &
A EREES RS 2 FERRERo 2 Frele mg/hr/g 2e
#M/hr/g = RS
2) & CO, 2 & (Total CO; production rate.)
mEmne] ol Bira 7 NaCOs sample &
BaCOs = @A oAY FAE WEstL &
BaCO: ¢ 4FBo = Bitd uM/hr/g 2 FRdgreh
3) EE CO,2) relative specific activity (R.S.A.
coz). o] A-& A 2 COp fuel gt #Bithel A iz
CO: 9 ##&(fraction)s Fomdeh. R CO: 3 Hl
o S.A. &8 e FREE ek
4) $EEe] sz8#E(Turnover rate)
a. EEK | relative specific activity (R.S.A.
gly). el A hzk® EFEEY 5EE Rrds. A
RS S.A.9F i S.A.de Kz HEs
b. 3z&aEs(Turnover rate)
EEEY wERL e Rl K Kig Ko g R
i

K= R.S.A.gly.
1= incubation period
K _glycogen pool of AscarisXR.S.A. gly . 1
= “body wt.

incubation period
Ki & fgmfe s5me] Cu-isghst sl & glycogen
pool o &Ee vehiln Koe R AR & wet
weight g% i5hel CU-gimpE 8 & HRES
&S Frdrh
c. glycogen pool zxHN U ML ft:i@,iﬁ(i_é_)
g e] glycogen pool & 1/2°] #EiAY CHU-Fi%HE
3} Zegshed LB R OAD %‘ﬂi@ﬁﬁ(t%)% —RRIE
AFE B Bhgat o) FHEsHA

¢ = 0693
K

5) B CO, 2o| EEEiEakE
(Relative glucose disappearance rate into
COs; R.G.D.cop)
el A tEete] Wld Cu-EAgEsl i COz 2
sEnwRE S FoRstel Thest o) FER
total CO; production rateXR.S.A.coz
glucose uptake rateX6

Ak HTE SRS CU-EEREANA G
COx ¢ BaZe nolw 14T #fl CO2 Sz
Wb 64F8 CO: % Fkstmz CH-HapElA
HED CO, 9 A 6oz Kid CO2 2R
R HEES BE AT 5 A5 © IR HE
EpRe) g okshd Eel A ol CH-AERE

R.G.D.coe=

/134 — 592 —




— HEE mad CHU-EEERH WY Fr -

o] CO; = HaMita 5L HiRdch
6 BMREEEC hEEEBLLE
(Relative glucose disappearance rate into
glycogen; R.G.D.gly)
B A el il CU-Eizge] #iRER &
KE T 58S #Rse ook 2o HEsch
glycogen poolxR.S.A.glyX%
R.G.D.gly= glucose uptake rate
RN ¥ i C FagpEl A thaksls B
o HEEEY £S5 vEhie o) i EeigdEs
o HE Rebd EHel A Buleml CU-dEEEel BRE
2 AlE 5E3E Foaigkel
B ORKE
MESRAL 5 whel B 4 ghebeld sEREEe] Yo 3B
mheh A 2-E el it CO, absorber 91 2N. NaOH
VS 3 Aot E )l 92 CO: sampl & S.A. 2 JligE
3kl R.S. A cop & FHEistel b, 1flel o2& R.S.A.co;
= EY FLBY 2o 5 sldA & Eieic

REA co,
8 b
sor e
40

............

30

20

1of

| 2 3 4
Fig. 1 R.S.A.co,—time curve

R.S.A.co; increases gradully during the first
6 hours of incubation period and reaches plateau
value in each Ascaris lumbricoides (5 cases).

2 RS.A coz® RN YA HS GHHTUL B
fddell wher #pnsho 6F5RASel= HEmM —FS pla-
teau - 2ot R mEY] 2k CO. 28 52FE:
R glelA FHipgS C4 fhdgkEe] 6% )
24 MAMHRRY TERES o F+ EHERBE(steady
state) FAALAEHESS 2 olvh. olebRe] £ WumY i
Mol ERf BET o CU-HiEY BMaRBEERd
lA —ET RPEE vy A Bz 6EH
o] pEstg vl 2emg AERAAE GREMLUE IF
et e CH-FiZgkle] Tofige) =l o) —Esr RE
g vl oo (IRRRATS Berd e &k Ci-%
e BERES B&shy o

15utel o] gEmel A 3R CU-Zagss) ik

Mg COp 20 EEMNHIREC MY HREHS Bl
o 2o}

mEd R B HEERLEL 2d Ty
1.144-0.19 mg/hr/g B Ty 6.32+1.07 pM/hr/g ©)
Sk 8 CO 3% F5 6.58+0.61 uM/hr/gg
o Fha 2 COx el iRl CU-FZRE A hfk
= CO:9 44 B RS.Acor = R Edte 10.3%
~73.7% 2 T35 33.9+4.7%°| gt @B IR
o Cu-mgaghie 2y fists CO: 9 BWaEL mh
of el #COFEaAS] 33.9% o1 4y 2.42:+40.41
pM/hr/g & 32 molich

gEae] Kol A o CU AjgsEe] efpg CO, =
SEEEmARA 54 B R.GD.cos = Zi5 6.8240.96% ©]
R

Z& 157hel S sadiel EEre RENEE S ek
iy e] Cl-pgggkiel MEHE ZEst glycogen
pool o] ZEEER S WEes)gl e,

23NN B vleh o] e BEEESEE S
435 59.54£5.0mg/g ¢1= °] A& iR wet weight
1 6% Rl SHEY RS Aglye iy
2.574£0.49%°1= Bl glycogen pool & F#5 2.57% 7t
TR §-el hpe] CU-gZEs s gdod
Cu-gizkhel SR BEES 8= S &(turn
over rate)2 glycogen poold ZE#y 0.434+0.08%/hr
KD ®2 335 0.2730.07 mg/hr/g(k) 2% Eh = o
ok Bl fsRe) wet weight g % R T 0.27mg
o BaRy CH #zke] WREBRMEES T8I
LRI

=g IMARY glycogen pool £ 1/2 ©] #EHipyel Cu-
BEHEST sy s KR B glycogen pool &
4‘15@1@]@%)% At 11.95+2.37F o) g oF. wdsRo] Eitye
A Rie CH FEEba A BEEE: ARE $4
B R.GD.gly & WaMEKES FH 24.4+3.2% o
ek
LA 150l ) Wik 6wbel o] fEmel $fered A
AFERER Y BEEEY OEES e v g3s
ol 2ot Z-g& BEIE 9t #imel 9ol 4 glycogen
pool & 7¥5 2214-34 mg, MFMEELT T 83.24+13.9
mg/g °| 0 AR A= glycogen poole] Ziyg
18+4mg, MEHAEE T4 18.244.3mg/g o] g &k
Waoe BEREE mHe AR aesd gon
2. 2y 2oeEEk)S Rt 2 fimel
AP 04310.07%/hr Q¥ AFEBEAGSA NS Uy
0.7940.23 Bl 47828 F 914 zeBde] MmpEel
A e BT B2 e 2otk AREBEE 99
A EBARESY & HAd s ¥4 Hoy
AT A ol BT AEEEKDL 35 0.144+0.06 mg/hr/g
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AF HAEAAE F5  0.37+£0.11mg/hr/g s e
=R

ClEst 2o #EEel A mmel {£35Fe] Efie) A TR
o CMEEES SES 2 (45 IEHe) 7 6,39
L07uM/hr/g. 9 CU-E2585S Wisle o)R e g
6.821:0.96% 7t R CO: 2 S52EAE s+ T T
24.4+43.2% 7t MBEBAEEEE 4Rsldernes &
HEROl M dmdiel k3 C14 dzggse) REtel goid =
A& EHel e C HggsEe) 31.2% of ®Es
Aol HEES m CO; 29 MRE 2 BEEAR
B BT e & 99

z £

WAEMREEY SKRERH BT 2Aasgem
WGl Kehd GBS RBEL TBEY mHe
Mpnfel =hek FHTe gSEe vevn sk

Read(1956)%+= Hymenolepis diminuta o 9014 2
KEFERBE BMEFETAAT SBETIH 2 28
=& T Wov HAE SRR oA BmEEET
ol Al Bt mEAR T A HEES) MEABY) o EE
3 AT AL Sk, e v s QoA BAREAE T
AV AR T ol A Efpshe obRa Bme wa oro
Y EEE T mRe EEe) #BSn s,
Z 3 Davenport(1949)394= fERESE T ol 4] SHEjo] Rz
WEe] Tg8Ezel A oxyhemoglobin 9 42 winin
et oA ERSRE v Fo] wol fEme] 944
BARES FRERBEBRS FRY = 9. 2
By IS 100% BE T $d 2 Mgz ®gh
A 3ok 38 o wor) Hy0, 9 rioz o &
o2 KRERAAL RN B=iy) So man
Aol ABERE G CU-EEEe FEsTY dzime
I COr 29 MALMEEAR 2 MEE=Y ARBHES
Blzeshgieh, 290 mEEe QoA BiERY g =)
Ao BARRSES T 30 mmHg(BESELY 4%)
ol2hiL obm3D HERE S BESELS 160 mmHg (s
R 21%)0 0w RERAAE A BARART 85
By v Bd BRSEAA BB Aoz Ho9 0.

AER A e CU-HHEREEBRRES Hsisy
el REBREME S BE 9 S A —gid &
etz mme) Cu-gzgise) EERERIRES &
Eioz JlEsty .

EBESAA 2t vheh o] ol Mgy Cu-
HEME Bbten o4 IEEERS BES Ei
A CH-ENER ) GRFRIRTHR N A PHRES o] 2o
—ET AHES 292 BB = mhEsln
A BEFER BfFtn 9 o8 REMpE) BEN
2= FIHE 15 HHel BERAA “wash out” =

rlr

5

OBREC] WEE fle1A) 6HRie] EH Y W Bk
7t Lee(1961)%¢) fkatel A S BTN 2l A

i CU-HhEs Y AY RIERR A gt
g ol Rl DMEE Brie) 3~45RIel dch. U i@
Hel 1A oA BT EHeld g = g0
REE mde] CU-Zmpaigizie] A7 YK
oh EHA] Zehde Aoz AzEc

SEAC] glel ) HEERE EEEY BREY ow
B gloiaeh o] Mol MBI Aol
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ABSTRACT

Metabolism of Cl-glucose by Ascaris
lumbricoides.

Han Jong Rim
Department of Parasitology, and Institute of
Endemic Diseases,
College of Medicine, Seoul National University.

Adult forms of Ascaris lumbricoides suum emplo-
yed in this experiment were obtained from a local
abattoir. The worms were selected and washed sev-
eral times in normal sterilized saline solution. These
sclected fifteen worms were then placed in special
of Krebs-
Ringer phosphate buffer (pH, 7.4). This medium was
added by uniformely labeled Cl4—glucose so as to

incubation flasks containing each 50 cc.

contain glucose concentration of 200 mg. per cent and
2~2.5 uC of radioactivities. The worms were allowed
to incubate for 6 hours in the incubator at 38°C.
After incubation period, respiratory CO; samples
from central well of incubation flask were analyzed
for total CO, production rate and their specific acti-
vity of respiratory COp;. Glycogen samples isolated
from worms were analized for the tissue concentrat-
ion and their radioactivities in order to determine the
turnover rate of glycogen pool. The glucose uptake
rate was determined by analyzing the difference of the
glucose concentration in a medium before and after

incubation period. Radioacttivities of these series of
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experiments were counted by an endwindow Geiger-
Miiller counter asan infinitively thin samples.

The quantitative analysis of Cl#-glucose utilized by
Ascaris lumbricoides were summerized as the follow-
ing.

1. The glucose uptake rate by Ascaris lumbricoides
was a mean value of 6.32+1.07 yM/hr/g., and total
CO; production rates by the worms averaged 6.584
0.61 uM/hr/gm. The relative specific activity of resp-
iratory CO, (R.S.A.cog) varied from 10.3 to 73.7
per cent showing a mean value of 33.944.7 per
cent. Thus, a mean of 33.9 per cent of total CO;
production rates was originated from CM-glucose in a
medium, therefore the rate of CO; production derived
from medium Cl4-glucose was a mean of 2.424-0.41
uM/hr/g. in the 15 cases of Ascaris.

2. The tissue concentration of glycogen in Ascaris
was a mean of 59.54+50 mg/g., and the turnover
rate of glycogen pool yielded values ranging from
0.10 to 0.70%/hr. with a mean of 0.4310.08% /hr.
in 15 cases of experiments. The half time (t}) of
glycogen turnover, which is the time interval required
to replace the half of glycogen pool with medium
Clt-glucose, gave value of a mean of 11.954:-2.37
days. In comaprison with the turnover rate of glycogen
in carcass and sexual organs of female worms, the
turnover rate of sexual organs seems like to be slig-
htly higher value than that of carcass.

3. The average value of 6.82-+0.96 per cent(R.G.D.
cop) of glucose utilized by the worms from the med-
ium CH-glucose was oxidized to respiratory CO; and
a mean value of 24.443.2 per cent (R.G.D.gly) of
glucose was incorporated to the glycogen. These data
account for that at least 31.2 per cent of the utilized
glucose by the worms participated in furnishing the
oxidation into

respiratory CQO2 and the synthetic

process into glycogen. According to the above data
of the experiement, it is suggested in the metabolic
process Of glucose by the Ascaris that the synthetic
process into the glycogen is more active than the

oxidative process into the respiratory CO,.
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