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Chung Ki Lim and Ki Song Choi (College of Pharmacy, Sung Kyun
Kwan University, Seoul 110): The Effect of Insulin on Lactate Dehydrogenase

Isozyme in the Liver, Muscle and Serum of Albino Rats.

Abstract—A series of experimental groups has been studied in
the state of hypoglycemia caused by a single intraperitoneal
injection of insulin after 24 hrs of fasting albino rats and then
the variation of LDH activities and LDH isozyme patterns in
the liver, muscle and serum had been reported. The total LDH
activity has been elevated in the liver and the muscle above the
average level for control group, but increased continusly during
90 min and decreased in the 20~45 min intervals and increased
again in 45 min in the serum. The change of LDH isozyme
patterns had been shown that in the liver LDH; was increased,
LDH, was decreased and in the muscle LDH; was diminished by
30 min, was restored again after 45 min and LDH, decreased
about 94 percentage at 30 min, increased again to the average
value and LDH; increased to 30 min, decreased by 45 min and
increased greater again after 45 min and in the muscle LDHs,
LDH,, and LDH; were increased to the greatest by 20 min, dec-
reased in 20~45 min intervals and increased again after 45 min.
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B 170~220g Sl= BH 9 o2 entel A 6BRo R vro] 24BiRY ATl T BB (a),
insulin #584% 105 73 (b), 204 724 =M (o), 305 7334k (d), 464 7 3 (Y 604 7
B R o] byc, d, e @ Bl &% 88E 1kg ¥ 30 unit 2] insulin (Eli Lily, inj. )&
FEVSTEAP® L 15 Rlell Fel b, ¢, d, e W S &4 WEIESISoh

LDH isozyme 2} 5}%&—}?{- n KRS &% 52 5f%9 homogenate B ulE the, H
D5 #E(3, 600 rpm)E 4] 12 BB MRS Bl - mEE #& 2.5XT7 ocm«] cel-
lulose acetate plate (Txtan III Helena Co.)el| spotting 3+ % Tris-barbital buffer (pH 8.8)&
{FH3e] 180V, 0. 8 mA/cm B2 4057 pk #4585t (Helena Co; Titan, Cat. 1500) nitro-
blue tetrazolium ©.2 Yufasdl &, 5% acetic acid %o o @ FHEAA KEEdt & AFAAA
densitomete~ (Helena Co; Quick Scan Cat. 1020)% LDH isozyme 2} 7> #iii%S {EBEIL in-
tegration &+¢3 LDH isozyme | B S #HisLel v}

LDH activity 2] RiE—F 2 Hl&s%e 1000f% homogenate & 3.2 HE(3600 rpm)3sted
I RS 6 R FiBRslel ABl® THISLa Berger & Broida P19 #Esle] LDH EMERE R
Fete B RSk oF BB (pyruvic acid 100mg, KoHPO4 132. 5 mg % 552 1000 m! 23},
pH 7.8) 1mle] ANADH, (Sigma Chemicals) 1.0mg S BHEAA 37° KEdlA 2~35H]
sk & % homogenate 0.1 ml & Y1 37° kel 4] 304 KIEA 7 ¥ 2, 4-dintrophenyl
hydrazine # (2, 4-dinitrophenyl hydrazine 200mg, C-HCl 85ml % %2 1000ml & §)
LOoml ¥ o] #ilellA 2058 MiE ¥ 0.4N-NaOH iz 10ml & ol 5H5H HiEsksivhrt
254 1AF3el] spectrophotometer (Coleman junior model 6C)E. 525 nm ol 4] optical density &
wsEskgd el vle]l fERE] % calibration curveof ffsled s Iml 2 N, HaMik &% lg
1he] LDH G455 B-B unit!® 2 #IHistgd o}

LDH isozyme ¢} {52 LDH isozyme 8] R cell ks %+ A5 SEHIsh o}

Mm#ES| T8 —Somogy-Nelson :20,2De)] #a3}le] W o E 58S of.
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LDH EEE—M, X W (59 LDH SR W@k R Table Lol &5k wbsb 2o

Froll A 1= insulin #88E Nfle] 71 sbgho] wiol LDH iE#EZF RSt om | R4 = B
Beoll MLal 49 910 unit vk RRE gl el

el A %= insulin #&H16 LDH (5¥EE7F b=l gl o (5E-2 Sl Joel 13°<10% unit 7} 1Y
1] gl ok ¢ Bl 4] = BRRERL T 4X10* unit 7} {E R 3 gle

Mgl A % e $4E ERiber B BFel BRFR o LDH iEMEZE BRSBTS Y
2 {9l 660 unit 34 300 unit ZhEko]l M=l gl e FES Y 50 unit b KT 9l

Flatt 5200] ratel] insulin & ##15191 4 v adipose tissue ] lactate ZEfRZS0] ¥ Ingketi=
WS gkul 9l w, Clarissa 522 rat of] insulin #H12 gl 4 &) lactate BInE HiEst @)
ch. 7 ’E%M A insulin 82 racel BF, #Hw @ fuihol A9 LDH &M A+
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Table T—The activities of liver, muscle and serum and its distribution

Total LDH
group gctivity LDH;(%) LDH,(%) LDH3(% LDH.(%) LDH:(%)
-B unit

a 13.9X10° 12.4X10°(88.2) L 6x10°(11.8)
b 14.1X10° 12.2X105(86.8) 1.9X105(13.2)
¢ 14.7X10° 13.3%105(90.5) 1.4X105(9.5)
d 14.4X10° 13.3%x105(92)  1.4X105(8)
14.7X10° 13.4X105(91)  1.3X105(9)

liver

o

f 14.8Xx10° 14.8%105C100) 0

muscle a 10, 6X105 57. 8 104(54. 1D 20. 1X104(19) 11. 2 104(10. 6) 9. 3% 10%(10. 6) 8% 10%(9.6)
b 10.9X10° 66.5X104(61)  22.1X10%(20.3) 10.5X104(9.6) 7. 1X104(9.6)  2.8X104(2.6)
¢ 10.2X10° 62.8X10°(61.6) 20.5X104(20. 1) 8.7X10*(8.6) 6.6X10%(8.6) 3.3XI10%3.2)
d 10.8X10° 86.5X10%(80. 1) 17.2Xx10%(15.9) 3.8X10%3.5) 0.5X10%G3. 5 00>
e 11.6X10° 63.9X10%(55. 1) 27.9X10%(24.1) 15°6X104(13.4) 5.9X10%(13.4) 2.7x10%(2.3)
£ 11.9X10° 89, 1X104(74.9) 16.1x104(13.5) 5.6X10%(4.7) 5.6X10%4.7) 2.6X10%2.2)

serum a 360 109C30. 73 16(4.5) 67(18.7 67(18.7 73020. 20
b 475 209(44. D 55(11. 9 8117 81017 41(8.6)
c 600 192(32) 120C20. 1D 13121, 8 131(21. 8 65C10. 9)
d 400 104(26. 1D 33(8.2) 83(20. 6) 83(20. 6 78(19.6)
e 310 58(18.7) 2909. 4 66(21. 5) 66(21.5) 70022. 7
f 660 142(21.6) 130(15. 6 139C21) 13921 124(18.9)

LDH ijsozyme 2| pattern #{k—iT, #jy % miFe] LDH isozyme pattern -2 Table lo] 3
IR whsh 2ok
& %ol 4l LDHy 1 LDH; 2{f¢] pattern wko] #i85¢lch. LDHs: insulin #5544 0
Hola {3 BHAE el #Y 24X 104 unit 7 ®BinE ¢l o v LDHy: %2 insulin #8145 3%
D= o] Rkl A& BRI AL 2olvh ARl 4 ¢ & LDH = LDHs 2 <t & 9l om 2 insulin
2 glycolysis o ki [N3} pyruvate 9] R AE pyruvate & o] ZA| o kS wix|
92> LDHs9| ihtke] By #in= o LDH iE#:- ?ﬁﬁﬂ/\i FERebiL A 2= o

Bl 4] 1= LDHoll /] LDHs7kA] 5f2) isozyme ©] Zfifell 4] #I%= 91, LDH,;, LDH,, LDH,
% LDHs+= insulin #8824 3050741 = A 2 iG#o] BTFE o Vﬁ LDH; = 305488k 4] = 8
oA I Ao

ERF LDH: = 8055 7 sbalell SHikel #5 1/18, LDHo: #9 1/8% 24 iEike] (£ ¥
LDHs= # 3X10tunit 7} s 2 gleh. K¥e LDHs: $E] el @ 50%0] igste
29310 unit 7} #isl 3 glvk. vk 304 7 sl LDH,, LDH,, LDHyob %5 e
7] Al&taked LDHI%E vhA] Jcs] g).om) 455 73 3Ll LDHs S [24b3r 4 isozyme o] t}4]
W 5 gl et

Hermann 5192 # ol insulin & #H& ol FFoll A 4= glycogen 4: &rke] A= vt Fride)
ol A 1= insulin B 4550742 = ¥ glycogen 4 £rEo) fﬁ)\EiD%ﬂ— OPS’i“/]-. 455y L%
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Fig. 1—The variation of LDH activities, 3 60
a: control group. 5 500
b: 10 min. after insulin administration. o4 5004 .
¢: 20 min. after insulin administration. 2 2004n-mn oo e e \~\
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Fig. 2—The variation of LDH isozyme pattern
of liver, muscle and serum.
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Fig. 3—The average blood sugar

variation of each experimental group.
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MEREE—% KEELS] MBHEE = Fig. 33 2ol WS 88mg/dl 24 F#olut b il
A8 122 BT Y o BEUBE 12mg/dl L Fe) EMmEEHES el o 9ok
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1) Insuling 3 Fo| HHst] F, HA 2 EAe] LDH #ESE 3 LDH isozyme patt-
ern 2] #{LE FlEskdA o).

2) LDH #iE#E = insulin #5Es §F 2 Gigeld Hhs v il A= insulin #E84# 20
G7kA] = M A 2057 ~455 Abeldl IEFAMIE =w 454 #el v}l iEins o o

3) K4l LDH isozyme-& insulin #8235 LDH; 9 #E#:2 24 /== LDH; 9 iEpo
B R s ol of.

4) Fr¢] LDH isozyme % insulin £ % LDH; | jG#ko] i hns] v} LDH, 9 1k (€ Fs] gl ol

5) fuFe] LDH isozyme -2 insulin 2 ¥ & LDH isozyme ¢ Efko]l EF ®nst:
iijo] vk LDHs, LDHy, LDHs = 8824 205 70x1 ZA] B{hin= 2 2055 ~45% Aloldl A= et
7t 4553 # ©hA Ens gl et
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