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SUMMARY

Various tissues and follicular components were analysed for the determination of lactate de-

hydrogenase(LDH) isozyme patterns by electrophoretic technique with chromogen reaction in

the pig. Optimum conditions for the tissue homogenate and the storage were finally established.

Small quantities of follicular components were analysed for the typing of LDH isozymes by

microelectrophoresis. Microelectrophoretic analysis showed that only LDH-1 was visible in the

oocytes, all isozymes in cumulus masses, and LDH-1, 2 and 3 in follicular fluid, The results pro-

vide critical information on the LDH activity of various tissues and follicular components. Fur-
thermore, the developed methods should be useful for the analysis of LDH in the small quantity
of samples, especially in the oocyte, and easily applicable to the oocyte and early embryos of

other domestic species,
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Lactate dehydrogenase(LLDH, L-lactate :
NAD™ oxidoreductase, EC 1.1.1.27) & #+&3%F ¢
WA qxe g oe] F 5L FuloA] BolstAl
wEEE A2 2 ¢eld ok LDHe &b oF
135,000 daltone@ titiEe] FolA ThAl7}A €]
isozymeo] Ea13}E Aol ¥alx vk (Moss, 1982).
2 oF 35,000 dalton = A, B 5 7}x¢] LDH
subunits7} Zt7] 23o) 8} tetramerE FAISEAL §lo]

subuinte] /g8 & ujg} 5709 isozyme HElZ )
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el &3k oA i AR-E-3 e ste] tHAME R
o o] F23d FA, T SR lactates}
pyruvatee] 43 HES Fojste 715& 7ML Aok
(Auerbach and Brinster, 1967:Bergel et al.,
1989). LDH= 2789 th& subunits, A9 B2 &%
o2 olFojx lom olFo FAulgol ulet 7tz
LDH-1(BBBB), LDH-2(ABBR), LDH-3(AA
BB), LDH-4(AAAB) % LDH-5(AAAA)¢]
isozymes 7FA lon, B-subunit tetramer<l
LDH-12 AHAJAR A Z o} 27l A 713 dubz o
2 Jepdri(Everse and Kaplan, 1973 : Stevens
et el,, 1982).
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T ol Mxel 73 Ao

Al S lio] Atk 53] FAhs g
A Zoll =A(maternal) &) m-RNA 2 ghill g o)
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W 719950l o] g9 A2 Sigma Chemical Co.
(St. Louis, U.S.A) = Bio-Rad Laboratories
(South Richmond, CA, U.S.A)ellA] o83 o
wzke] wijeF A FHge] ol&Ew= HH °k91 “35"8
BDH Chemicals Ltd. (Poole, U.K.) =& Y& i3}
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A AF] Ao 2, A A, el 7
£21& =gl AHE] 0.9% AT 74
T, A ER(-196C) ol Fol dgdr ksl
otz 239 FEES A=) ffste] A e

A ZAEQ) Z7-G ZH4(distilled water, DW) ¢} )
&t vlgs TSt 0cel WA el =

213 & 7] (tissue homogenizer, Ace homogenizer,
58%F 5,000rpmo. 2
A3 710 microcentrifuge(Vision Sci. Co.,
Seoul, Korea)® 15,000rpm, 4CoA 557F A&

2AIZL F GRS oha) 53] whaste] Helskal

Nihonseikikaisha, Japan) &

ZAFAEL 0.22um  membrane fllter(Mﬂl—
ipore US.A)=® Oii}’\]?i 1% bromophenol blue
(BB)& 7zl ¥, 4 dae] aakste] 7|

% Algg o8 6}014( Ired and Keutel, 1968).
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IU /ml, type IV, Sigma)& o]-&3te] A 7]5t.on)
2rdlE acid Tyroded< (pH 2.5) 0.2 A A3 &
4mg /mle| polyvinylpyrollidone (PVP, BDH) ]
Eold= akekEg-ol (phosphate buffered saline,
pH 7.4, PBS) (PRS+PVP)o=z 33 M&stx
Eppendorf tubeste 2 WatzE &7 PVP7} gl&
PBS(PBS-PVP) & &7 2,000 rpmell A 3812+ 914
EHAA ke PVPE A AAZT b4 50703 544
o} ZHTE Fol WY s g HAIE7] #ol 38¢] &
A g gl g whate] dxrt ds] dag A

& H219 F A719%S AAshan

3. #| =z LDHe| H7|g& &4
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tris-citrate $H-&-8-ol|A] & 200k-g-& AAISIA T

4 HEIFEF| olMITIIHE
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o]-§ 3.75%2 stacking gel £ 8~10ulZ gelol
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A E38te] loadingr)7] 3 tubeE 1ml FA7]E o]
g-3}od 7 238k adaptorell 719] B
off ZHAIA 100V S AYe R oF 1 5A17F W75

»(—] x% 14 /]Oi unit
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5], #F2 02 LDH isozymed 22¥= FU geld dug z2AFAE FPRe Uyl 23, 52 4
N S ab7] AslA] 22 o] AdE, 2] # o] 2= gujEe] yEa 9 LDHe| &48

(+)

Fig. 1. Localization of porcine LDH isozymes during storage. Twenty ul of muscle homogenate
sample was loaded and electrophoresed after appropriate period of storage at 4°C. The
periods of storage were indicated on the top of the gel. The LDH activity did not change very
much during least 25 days of storage at 4C.

Table 1. Selected ratios of tissue and distilled water for the preparation of tissue homogenates giv-
mg maxnmum resolution of LDH isozymes

The ratios w/v used for homogenate

Tissues - -
Tissues(g) DW (ul)

Muscle 1 2

Heart 1 1

Testes 2 1

Kidney 2 1

1. The final ratios were determined by analysing LDH activiey in various dilutions.
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ohR7] ojei ItH(Fig. 1).
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Fig. 2. LDH localization in micro-poly acryl-
amide gel electrophoresis system show-
ing appearence of 5 LDH isozymes
separated by microelectrophoresis. Four
1 of muscle homogenate was loaded and
electrophoresed in a microcapillary(a).
By using a glass tube filled with water,
the separated bands were magnified to

demonstrate LDH isozyme patterns(b)
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gel W agarose gelol] A
\:l]j;!_ ke 27].}\] ekl z} 1SOZymeQW il—x%o xqa
FERER] 5L A ] AR Bl o) gt A ARRAle]
Datng Agke] vlg ulAsk microtute gelol] &
skl WEN L 25 0.5 % 1 4, dbE 5 10
%1078, A EE 2.5~50 % 10470 loading 8}
o] %8517 2z} isozyme s 418 52 )T
WAl e Sl v RS AR ol gslie
749 LDH isozyme 4% B9lo1} ILDH~3 42
58] o] i §- & Aoz el or(Fig. a9t
3b), RN = AGF 1~4 (dF o] &a Ao}

ol LDH—1, 2 2 39 &4jo] uj$- 2 7oz el
Wrh(Fig. 3cot d). 2elu) ks B 5] vris
o] &8 Z-9-ol% LDH—1 isozyme®] % 3 Bt
(Fig. 3e9} f). 71 % 2ol 428 2~ quj74=) Z7}A]
AX% LDH —1 isozyme o] 2]o] lsozyme/] Byo wr
)] ekekrl. B x) 9] Al M m ke o] AE

il
0 ¢

TEollA Uzl dx EE LDH  isozymegl
LDH—1 wte] stk A& & 4 1lvH(Rapolla
and Koskimies, 1967). $+H, E7]oA vl 2}
YrAREE BulA)7)A) ok o83 dddnel =
LDH—-1, 2 '3 3 isozymeo] Weh}x|qt W a 27}
Helg E7 Jxt Ao A= LDH —1 2 24bo] e}
yHE Bed 521k (Schultz and Borwder, 1975).
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Fig. 3. LDH isozyme typing in cumulus cells, follicular fluid and the oocyte using micro-
electrophoresis. Three isozymes (LDH-3, 4 and 5)are major LDH in cumulus cells (a and b). In
contrast, follicular fluid demonstrated LDH-1, 2 and 3 (c and d). The oocyte showed only
LDH-1 isozyme in the microgel using 5 oocytes. Microtube gels (a, ¢ and e) were
photographed under a magnifying device (b, d and f). Abbreviations are CC, cumulus cells:
FF, follicular fluid and 0O, oocytes.
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Wb, Al @ W ale o] lactate dehydro-
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