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Studies on hyaluronidase in the artificial insemination,

(2) Effects of added hyaluronidase on the motility of bull spermatozoa.;

Hiroshi WADA and Hiroshi TAKEHARA

Twenty eight ejaculates were obtained from five bulls contammg four Holstein bulls
and one of the Japanese Black Breed,

These semen samples were diluted 1:5, 1: 20, or 1: 50 with egg yolk-citrate diluter,
and then the hyaluronidase preparation was added to them and stored at 6°C. exceptmrr
only three samples which were stored at 38° C.

For !1ya1uron1aase in this studies, “Sprase” was used which a testicular hyaluronidase
preparation of Mochida Pharmaceutical Manufacturing Co., Ltd. and its enzymadtic activity
is shown in the V.U.M. (Viscosity Reducing Unit of Mochida).

Several dosage levels of this enzym preparation ranging from 100 to 100,000v.U. M.
per 1 cc. of the diluted semen were used.

. Estimation of motility of spermatozoa was made according to the common method
used in our country, using the hanging drop techunic and employing a 37°C. microscorpe
stage incubator.

In the semen samples diluted five times and stored at 6°C., there were no significant
differences statistically in the percentage of motile spermatozoa between the control and
the semen samples to which various dosage levels of hyaluronidase were added up to
about 50,000 V.U.M. But, from the P value of ttest, there seems to be a tendancy
that the motility of spermatozoa decrease when the hyaluronidase level exceeds about
50,000 v.U. M.

When the semen was diluted by twenty or fifty times, the decrease above mentioned
does not seem to have occurred.

It rather seems that the decrease in spermatozoa motility is due to either something
like a change of osmotic pressure in the semen presumably caused by the large amount
of hyaluronidase preparation added or impure substances contained in the preparation
than toxicity of hyaluronidase itself.

When the semen to which hyaluronidase added were stored at 38°C., sperm lost its
motility in about ten hours just as in the case of the control, and there were no diffe-
rence between them.

Summaizing briefly, the amount of hyaluronidase (Sprase) up to about 50,000v.U. m.
added per 1 cc. of the diluted bull semen did not affect significantly the motility of

— 40 —
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spermatozoa during storage at 6° C.
Accordingly, about this level of hyaluronidase added to the semen is not harmful
to the sperm in the artificial insemination.
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Teble 1. Effect of several low dosage levels of hyaluronidase on the mean
percentage of motile sperm during a 10-day storage at 6° C.

\3 r“\(\?~

Hyaluronidase added
Hours ‘Control -
100v. . 1. [ 500v.U. 3L 1000v. 1. M. t 2000v. .M.
after ‘ S ‘
mean mean mean ] meal} L}eau} i
ddi % of . % of . % of . % o . % O | -
acding motile rato motile Tatio live ’ raho | o otile ratio motile | ratie
sperm sperm | sperm sperm sperm |
Initial 74.0 100 74.0 100 74.0 100 74.0 100 74.0 100
8 68.7 92.8 63.3 92.3 72.2 97.6 71.3 96.4 69. 4 93.8
12 62.5 84.5 65.1 88.0 65. 0 89.2 71.3 96. 4 68.5 92.6
24 56.8 76.8 55.9 75.5 62,5 24.5 63. 4 85.7 59.C 79.7
48 50.1 67.7 48.6 65.7 52. 4 70.8 511 69.1 50.5 68.2
72 43.3 58.5 43.5 58.8 42.8 58.0 16, 9 63. 4 42.0 56.8
96 38. 1 51.5 37.6 50. 8 42,2 57.0 40.6 54.9 39.4 53.2
120 32.9 44,5 30.C 40. 5 3.2 42,2 34.5 46, & 33.0 44. 6
144 27.6 37.3 29.9 40. 4 29.0 39.2 29.9 40. 4 26.7 36. 1
168 23.3 31.5 22.0 29.7 22.0 29.7 22.0 29.7 22.0 29.7
192 20.6 27.8 20.5 27.7 18.9 25.5 20.2 27.3 19.5 26. 4
216 20. 1 27.2 20.0 27.0 "18.6 25. 1 19.6 26.5 19.0 25.7
240 19.6 26.5 20.0 27.0 18.3 24.7 19.6 26.5 19.0 25.7
i

The mean spermatozoa conceniration ofthe six ejaculates used in this experiment was 1371 millions
per milliliter ranging from 1123 to 1970 millions.

These semen samples were diluted 1 :5 with a diluter composed of one part by volume of fresh egg
yolk and three parts by volume of “Gruco-citrat” ( “Gruco-ciirat” is a preparation for diluent of
semen of Sanko Kagaku Co., Lid., and contains glucose 3 % and sodium citrate 2.35% ).

For hyaluronidase, “Sprase” was used which a preparation of testiculer hyaluronidase of Mochida
Pharmaceutical Manufacturing Co., Ltd., and its unit was called the v.uy.ar. (Viscosity Reducing Unit
of Mochida).
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TFig. 1. Effect of added hyaluronidase on the spermatozoa = | OAT I —EREIL T
motility. 6°C. wiRfEL, FO

ilati : v a0 ; O rage ° N -
(Dilution 1:5, low dosage of hyaluronidase, storage at 6°C) EHE 2 EE L 7

DERE L k. RS ER

HFEodoTh VY ERER
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Initial mean percentage of motile spermatozoa was plotted as 100%. DIERD 25 %R )dC Y

i, TRHOHCRATARER LEEROMEERS 5 L x= 2.

Table 2. Effect of several high dosage levels of hyaluronidase on the mean
percentage of motile sperm during a 10-day storage at 6° C.

Hyaluronidase added
Hours Control J
oFror 16, 000v. U.aL | 30,006v.u.a1. | 50,000v.m.a. | 70, 090Vy. 0. 100, 0COv.u.ne.
' rouaean . m:aan . ' n;ean ' méeamf . Zeanf ‘ i;eal} | .
adding n/lot(i)lfe ratio Zx,ot(i)lf(; Tatio rZo t?li rauo fnot(i)le ratio éot(i)le Tatio nfot?le fatio
sperm. sperm [ sperm. | i sperm. sperm. sperm.
Initial 78.5 100.0] 78.5 100. O{ 78.5 100.0; 78.5 |7100.0] 78.5 100.0] 78.5 100
8 72.6 93.0f 70.9 0.8 71.4 91.2 71.3 91.1] 69.8 89. 1 67.9 87.0
12 71.3 91.5| 69.4 88.8) 68.7 87. 67.2 86.4) 67.9 86.8] 66.4 85.0
24 | 67.2 86.2! 63.5 81.1 61.8 79.4 B55.5 70.9] 60.9 77.6| 58.5 75.0
43 3. 3 62.3, 58.9 75.21 B55.5 72.0) 48.7 62.1 48.5 61.6) 47.4 &60.3
72 45.7 58.7 852.3 65.8 48.9 62.2] 38.8 48.7, 40.2 51.4 39.5 45.9
96 40.3 51.68] 45.6 58. 11 41.9 53.1 38.5 41,31 34.7 44.5 30.8 39.2
120 35.5 45.1| 38.8 49.4] 36.3 46. 1) 32.1 40. 6| 29.6 38.0] 25.6 32.6
144 31.3 40. 1 32.7 41.7) 81.2 32.8. 28.9 36.8| 22.8 29.5 1.2 24.9
168 23.8 30.8] 27.5 35.20 24.7 31.5 22.9 29.20 16.6 21.6 14.0 18. 4
192 14.8 19.4 18.6 23.90 19.2 24,8 16.8 21.7] 12.1 16.00, 9.6 12.5
216 10.5 13.8] 12.8 16.4 12.8 16.5 11.1 14, 3| 11.2 6. 4 8.1
240 6.3 8.2 7.1 9.0 7.5 9. 6\ 6.9 8.8 4.8 6.2 4.5 5.8

The mean spermatozca concentration of the seven ejaculates used in this experiment was 1006
wmillions per milliliter ranging from 2055 to 833 millions.
These semen samples were diluted 1 : 5 with egg volk-citrate diluter mentloned in table 1.
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Table 3. P value in t-test of difference between the treatment and control
regarding the percentage of motile spermatozoa at every 24 hours.
(Dilution of semen ; 1 : b, addition ; high dosage levels of

hyaluronidase ; storage, 6° C.)

Hours after Hyaluronidase dasage V. U. M./ce.
adding " 16,000 ‘ 30, 000 50, 000 70, 000 100, 000
24 0.4—0.3 ! 0.6—0.5 0.2—0.1 0.3—0.2 0.2—0.1
48 0.3—0. 2% ‘ 0.7—0. &* 0.7—0.6 0.4—0.3 0.4—0.3
72 0.2-0.1% |  0.6~0.5% 0.4—0.3 0.5—0.4 0.2—0.1
96 0.2—0. 1% l 0.8—0.7% | 0.9-0.8 0.5-0.4 0.2—0.1
120 0.4—0.3% | 0.9—0.8% 0.6-0.5 0.5—0. ¢ 0.2—0.1
144 0.8~0. 7% ! 1.0—0.9 0.8—0.7 0.3—0.2 0.3—0.2
168 0.6—0.5% 0.9—0. 8% 0.9—0.8 0.4—0.3 " 0.3—0.2

* Disadvantage for the conirol.
TR EOTE D FERIARBRELK 2 O T, R O THECHESE - EEDOS
(P<0.05) b5 Bz 2. BELEDL P OfE» 5 L 30,000v.Uu M. DUFCTRET-
DEFARFBER L LEL R VWERIAED b, % 70,000v.U0.Mm. Db 5 L EE

BERRgs T 2 ER AR D Fig. 2.

b5, 100,000v.UM. 1©
7B 2 O BRIEAD A i
7o 0, PRIV 120 BRRF I R
% P offix 0.2~0.1 T&%
Dz

(3) SOEEITERCE TS

wor Hease 3=

o ERNA Tk, 9 4
ORERICE L 50,000V, U M.
DA77 —EEhghL, 4
DEEE S L 100,000V, U.
M. ORT T —FH2EIML
. T OEEETESERD
FHELRT T oK E —
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Effect of added hyaluronidase on the spermatozoa

motility.
(Dilution 1: 5, low dosage of hyaluronidase, storaﬂe at 6°C. )

%
100
g0 [’
———— Control
50 smme——— 10,000 V.UM
—ema—e— 30, 0G0 V.UGLDL
7 —_—— 50,600 V.U M.
7 ———e 70,000 V.U. M.
ol 0 A, e 100, GO0 V. U. M.
50
Lo
20
20
10

Initial mean percentage of motile spermatozoa was plotied as OG/
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Table 4. Effect of hyahwonidase on the mean percentage of
motile spermatozoa in semen which was diluted 1:50.

Hyaluronidase Hyaluronidase
Hours Control . So\ialg’:c Control v. So\slag/ic
50, 000 100, 000 :
after mean mean ‘ . | mean . mean
adding nﬁ ti(])i ratio » rofol(i)]fe ratio :I/: ot(i)l{: ratio rofot‘i)]fe réﬁq
sperm. spermi. sperm. | sperm.
Initial 83.0 100.0 83.0 100.0 82.0 | 100.0 82.0 100.0
8 . 73.0 83.0 701 95.3 75.7 92.3 77.9 94.9
12 | 7009 8s. 4 8.5 94.5 68.5 €3.5 73.5 | 8.6
24 70.7 85. 1 7.6 93.4 54.6 €6.5 59.9 73,0
43 67.6 81.4 76.0 °1.5 50.5 61.5 50.7 61.8
72 4.6 58.6 0.9 73.3 4.6 56.8 47.4 57.8
% ' 38.0 45.8 0.8 49.2 38. 4 6.8 £0.1 48.9
120 329 39.6 32.7 39.3 35.9 3.8 35.8 43.7
144 25.4 30.7 1.2 25.5 31.9 38.9 28.5 34.8
168 18.5 2.2 -~ 15.8 24.4 29.8 i7.6 21.4
192 16. 4 19.8 10.3 2.4 14.9 18.2 2.9 15.7
216 13.9 16.7 - .7 .9 10.9 .3 10.1
240 7.5 9.0 5.6 43 6.7 8.2 6.5 7.9

H-ase A%, %5 BOLE CloidhnC, 107 BRI RRK 2554 ¥ 21X f;y;)of;g;:; 5 77 i
RiHRE X b BT OEABMo Tz, AL 5 LB R Mhofs b RR L
TOEINIE 2 BRI Bbhi. $FL 75, BEHORBAPREHRZEFEDO O TIlXrork.

TRE» 2H TR L ORA, 20 FEHRERCE T 55 Hase 0BTl T 55084881
7oy B0 REFFRWRIC NG 5 r MR R Th ok, ¥ 30K oF, b ERER 38°C.
BAFciiin Hase O T T2 HE2EBE L 2, HOoSATREbRBR LE 10 BT
T T OBEMER 4, MEOMICRG 2B FEAL L 2D RpDk.

James E. Johnston & John P. Mixner (1951) 1358 x ® % © H-ase X Hyaluronic acid
FEREARER L T, Thb 3BTRS T PETEEL 5. T OB -Tix0. O5cc.
DG Has e Mz nBFEIce. LIEEIR T 510t ORRERm 20 5 T5 5.

- ZOFER, BRLAHFEE 1ecc. %0 40mg £ To Hase kK E RPpBrH 200
Hyaluronic acid REEH 1 cc. Lo Smg D BT OB O 2303 = » #5RiE
LTw5. hoHs, RO PH BFAA YELRRhokss, TOBRE L5 & » MEATER
PR TUE Ui s bR C 2 2B L Tl 5. | |

#izh o James E. Johnston %‘:@Fﬁb\f: Hyaluronidase 11 Schering equivalent i L <1 mg
W »n 43TRU (Turbidity Reducing Unit JRIBEH{LEEN) oHfo# R Tch ok, EEE0H
Wi O Hase 1305 15mg < 100,000V.U. M. LD Thor. W&, & v HIEED S
2 Hei 3 5 2 X E# T b % 235, Schering equivalent 43TRU o#} 40mg 13 V.U M.
CHEL T, BED CHTEEE LRV L0 2 BHEERE.

FEERLOEBICH T 5 EFHFUERIC Ll Hase MR FE RO E L S5 2 .
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0B EETOENGEL HERNZ D L.
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