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Studies on the Characteristics of Anti-Zona Antibody
II. Effect of Anti-Zona Antibody on Fertilization of Porcine and
Mouse Eggs In Vitro

Kim, E.Y., S.P. Park, H.M. Chung, K.S. Chung and J.B. Kim
College of Animal Husbandry, Kon-Kuk University

SUMMARY

These experiments were undertaken as a basic study to develop immunocontraceptive vaccine
and to understand the role of zona pellucidae in early fertilization process by investigating the
effect of monoclonal and polyclonal antibody to porcine zona pellucidae and polyclonal antibody

to mouse zona pellucidae on the fertilization of porcine and mouse eggs n vitro.
The results obtained in these experiments were summarized as follows :

1. Treatment of porcine and mouse eggs with undiluted anti-zona serum produced intense
precipitation layer on the porcine and mouse zonae, respectively, thus resulting in the total
inhibition of sperm adherence on surface of zona.

2. In vitro fertilization of eggs pre-treated with 0.3~10% of various antibodies was examined,
and resulting in that 5 and 10% of rabbit polyclonal antibodies to porcine zona inhibited
completely both in wvitro fertilization and polyspermy of porcine eggs while monoclonal to
porcine zona and rabbit polyclonal antibody to mouse zona did not inhibit / vitro fertilization
but monoclonal antibody reduced the rate of polyspermy compared to that of control group.
Almost the same results were obtained in the study on the effect of anti-zona serum on in

vitro fertilization of mouse eggs.
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Table 1. Correlation between the ability of anti-zona antisera to inhibit sperm binding and their
ability to induce a precipitate on the outer zona surface

Porcine Mouse
Antisera
PPT® Inhibition of PPT® Inhibition of
sperm adherence sperm adherence
RAPZP ++++ Yes - No
MAPZP + No - No
RAMZP - No ++++ Yes
CONTROL - No - No

 Intensity of precipitation layer formed on surface of zonae:
++++, intense: ++-+, dense. ++, moderate; +, faint; -, no PPT

gizlelew (Fig. 2.F), = elo} fuid=t Hi el
A EB gk A e el viehda] ekeb(Fig. 1.
D,E) & v #17F Azl [ffagslel A& 5
@3t 4 olojch(Fig. 2.D,E). ofeigt 4aks FELE)
of Eufl #5540 T 2 Al DUEWITRGE T B
BEAY SR geifiol LS & 4 A7 (Shivers 5,
1972 ; Aitken #} Richardson 1981) &HHfiol (a7
Bl BERFELY RE 72Tl rob Aghsle] (s
RE BEASRS A fiffel o&id g + Q7] v+
o] 7o 2 Hi¥ylch(Aitken 7} Richardson, 1981).
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sHR) I poll PREHAS RS KT 3 in vitro oA
TH5A 7 -Ful o) s Fig. 3, Table 204 M+ v}
oF 7hetr}

FULE ) EEMSe) 0.3~10%7k2 &% GAEl K
Fmol 4] B TR S A4S wle] SHHEAEST S
PEIAGES HEEY &% 50.0~59. 6%, 70.

Fig. 3. Nuclear stage of porcine eggs fertilized
in vitro.

A) Sperm penetration(SP) 6hr after insemina-
tion. (X 800)

B) A porcine egg in Telo II stage. (X 800)

C) A porcine egg 20hr after insemination,
showing female pronucleus(FP) and male
pronucleus(MP) . (X 800)
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Fig. 1. Precipitation(PPT) layer produced on the surface of porcine and mouse zona by undiluted

anti-zona serum,

A, B,C) Porcine zona treated with RAPZP, MAPZP and RAMZP, respectively. Note
intense PPT layer(arrow) on surface of pig zona treated with RAPZP(A: X 100) and faint
layer(arrow) at surface of MAPZP-treated zona(Xx 200). No PPT layers are visible on
surface of RAMZP - treated zona(C).

D,E, F) Mouse zona treated with RAPZP, MAPZP and RAMZP, respectively. Note intense
PPT layer(arrow) on surface of mouse zona treated with RAMZP(F) and no PPT layers
are visible on surface of RAPZP, MAPZP-treated zona(D: x 200, E: X 600.)
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Fig. 2. Effect of anti-zona serum pre-treatment of porcine and mouse on homologous sperm
attachment.
A,B,C) Porcine zona treated with RAPZP, MAPZP and RAMZP, respectively. Note
numerous sperm attached to MAPZP and RAMZP-treated zona(B: X 200), (C: X 400)
while no sperm are attached to RAPZP-treated zona(A : X 400)
D,E,F) Mouse zona pre-treated with RAPZP, MAPZP and RAMZP, respectively.- RAPZP
MAPZP-treated and MAPZP-treated oocytes each have numerous sperm attached to
zona(D, E: X 400). Arrow designates PPT layer on RAMZP-treated oocytes(F : X 450)
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Table 2. Effect of anti-zona sera on in vitro fertilization of porcine eggs.

Conc. of No. of No. (%) of No. (%) of
Antisera serum oocytes oocytes polyspermic
(%) examined fert. oocytes
Control 10 45 25(55.5) 18(72.0)
5 60 30(50.0) 21(70.0)
2.5 52 31(59.6) 23(74.2)
1.2 43 25(58.1) 19(76.0)
0.6 50 27(54.0) 21(77.7)
0.3 55 30(54.5) 24(78.0)
RAPZP 10 66 0(0) 0C0)
5 70 000) 00 0)
2.5 54 3(5.5) 1(33.3)
1.2 57 11(19.2) 6(54.5)
0.6 47 12(21.3) 7(58.3)
0.3 45 16(35.5) 7(49.0)
MAPZP 10 47 24(51.0) 10(41.6)
5 53 30(56.6) 16(53.3)
2.5 60 29(48.3) 13(44.8)
1.2 55 29(52.7) 16(55.2)
0.6 45 25(55.5) 17(68.0)
0.3 50 28(56.0) 21(75.0)
RAMZP 10 63 31(49.2) 20(64.5)
5 71 36(50.7) 25(69.4)
2.5 61 32(52.4) 23(71.9)
1.2 52 24(46.2) 18(75.0)
0.6 47 28(59.6) 19(67.9)
0.3 48 32(47.0) 24(72.6)
T dteri 5%o ol Sl #8sEHEe] b s i = cf (Aitken # Richardson 1981)
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Aitken 3} Richardson, 1981)el: #fe-} &mHasse}
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bt
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I SHEFIRAIC] £5£48.3~56.6%,41.6~75%.24
THEES O QlolM v HERIAR M RS e
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EAS] STEEYRERS (steric hindrance)w| 5ol 7o
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Aoz
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e e
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64.5~75.0%2 4 S 2E3 M RES
vepdch oleidt  #%E=  Immunofluorescence,
Precipitation o4 o 4 2Usied vleb Flo] =A%
mretel RN ot o f2ETl whe s
Byl S wiAx] Eehe ez B

» BRI AR T-o] e elAE
e HEsialee] #Re Table 3ojl4 2E w}
2okt

miEst #HEmEe] 0.3~10%7% && &HE 5
BN VS A48 o ZHES HE

od &
AR
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Table 3. Effect of anti-zona sera on in vitro fertilization of mouse eggs.

. CONTROL RAMZP MAPZP RAPZP

Con. of

serum No. of  No.{%) No. of No.(%) No. of  No. (%) No. of  No. (%)
(%) eges of eggs eges of eggs eggs of eggs eges of eggs

exem. fert. exam, fert. exam. fert. exam. fert.
10 110 82(74.5) 96 0t 0 114 66(57.8) 84 41(48.8)
5 92 64(69.5! 80 0t 0 30 44155.0) 102 65(63.7)
2.5 98 70471.4) 102 0t 0 66 40160.6) 64 34(53.1)
1.2 96 67(69.7) 82 70 8.5 72 36(50.1) 68 32(47.0)
0.6 82 59(71.2) 76 20(26.3) 60 41(68.3) 72 41(56.9)
0.3 87 62(71.2) 70 25(35.7) 71 39(54.9 66 35(53.0)
Bl A 69.5~74.5%2) SHeES wal ubmd Alzlism AR AFII T ol B8k #bTHsel A odod Al dERet

Mol) oEE FHAHEE Rl 1= 0~35. 7% 4] A
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fol 2bxs] HlEl A2 19874 A Fo] @ididh v
b 712] QA El s Higollel. crefuh S RLERR] o
g OE TR o BOT0 R glold Rk
50.1~68.3% ™ 47.0~63.7%= ol z=7-2]
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CHEN R ‘31*—1 R

273}

N

A

V. i B
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CoslAl o AR REES R ok BB

o7 K& el 1 skl Sal sl 2l W S AT

ol el s Se] vlERE 1 AP B0
K%l F5foke] #htol Mlre| it

2. HlmiEsh #iRSe]l &6 0.3~10%72 Hfi=l
BRSO T MR RS MM IRE S T sl
sz el S =AMl ek
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