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Development of Differential Diagnosis and Treatment Method of
Reproductive Disorders Using Ultrasonography in Cows

II1. Differential Diagnosis between Developing
and Regressing Corpus Luteum
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ABSTRACT : The aim of this study was to establish the method of differential diagnosis
between developing and regressing corpus luteum in cows. Plasma progesterone (P,) con-
centrations were determined by radioimmunoassay in slaughtered, cycling and pregnant
cows. Ultrasonography was used to measure the corpus luteum size and histogram values for
determining the correlationships between corpus luteum area or histogram values and
plasma P, concentrations. The corpora lutea were monitored in vitro (water-bath scanning)
by using ultrasonography with 7.5 MHz linear-array transducer in 196 slaughtered cows.
The correlation coefficient between corpus luteum area and plasma P, concentrations was
0.46 (p<0.01), and between histogram values and plasma P, concentrations was —0.44
(p<0.01), respectively. The corpora lutea were monitored by ultrasonography with 5.0 MHz
linear-array transrectal transducer in 188 cycling and 30 pregnant cows. The corpus luteum
areas and plasma P4 concentrations were significantly different between regressing and other
corpora lutea (p<0.01), and also histogram values were significantly different between
regressing and developing corpola lutea (p<0.01). The correlation coefficients between corpus
luteum areas and plasma P, concentrations were 0.76 (p<0.01), 0.71 (p<0.01), 0.65 (p<0.05)
and 0.68 (p<0.05), and between histogram values and plasma P, concentrations were 0.74
(p<0.05), 0.71 (p<0.01), —0.52 (p<0.05) and 0.65 (p<0.05) in developing, functional, regressing
and pregnant corpora lutea, respectively. These results indicate that corpus luteum areas and
plasma P, concentrations were highly correlated in all stages of corpus luteum. The histo-
gram values and plasma P, concentrations were positive correlated in developing, functional
and pregnant corpora lutea, but negative correlated in regressing corpus luteum. Therefore,
the measurement of corpus luteum area and histogram value by ultrasonography is reliable
method for the assessment of luteal function, specially developing and regressing corpus
luteum.
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Table 1. Mean * sem for corpus luteum area, histogram
values and plasma P, concentrations in 196 slaughtered
cOws

Mean * sem (Range)
412.0£7.7(303.9~520.1)
90.010.8(78.6~101.4)

5.240.3(1.5~8.9)

Corpus luteum area (mm?)
Histogram values
Plasma P, concentrations (ng/jl)

Table 2. Correlationships between corpus luteum area or
histogram values and plasma P, concentrations in 196
slaughtered cows

Correlationships between ¥
0.46 (p<0.01)

Corpus luteum area and plasma P,
concentrations

Histogram values and plasma
P, concentrations

~0.44 (p<0.01)
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Fig 1. The ultrasound images of corpus luteum in slaughtered cow. Mean histogram value of corpus luteum that was mea-
sured by ultrasonography with 7.5 MHz linear-array transducer was 73 and plasma P, concentration was 7.5 ng/ml. The

corpus luteum area was 388 mm’.
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Table 3. Mean * sem for corpus luteum area, histogram values and plasma P, concentrations during developing, functional,
regressing and pregnant corpus luteum in 218 cows

Corpus luteum status* Ncg;;;f Comzl;ug;nn;;rea Histogram values (Range)PlaSH(lsgl;r“nE OII;(;:QSUOHS
Developing corpus luteum 31 346.8+18.5° (245.5~448.1) 67.4%£1.8*(57.7~77.1) 1.620.2° (0.7~2.5)
Functional corpus luteum 124 472.1£10.2° (358.8~585.4) 76.5t1.3 (61.9~91.1) 4.310.1° (2.8~5.8)
Regressing corpus luteum 33 213.3+14.2° (132.9~293.7) 94.242.0° (83.1~105.3) 0.510.2* (0.1~1.4)
Pregnant corpus luteum 30 512.1221.8° (394.6~629.6) 73.812.4 (60.7~86.9) 7.0£0.5¢ (4.4~9.6)

* Developing corpus luteum : days 3~7, functional corpus luteumn : days 8~16 and regressing corpus luteum : days 17~dis
appearance of corpus luteum, respectively.
*4Different superscripts in the same column are significantly different.

Table 4. Correlationships between corpus luteum (CL) area or histogram values and plasma P, concentrations during
developing, functional, regressing and pregnant CL in 218 cows

) No. of ¥
Corpus luteum status* cows between CL area and P, between histogram values and P,
concentrations concentrations
Developing corpus luteum 31 0.76 (p<0.01) 0.74 (p<0.05)
Functional corpus luteum 124 0.71 (p<0.01) 0.71 (p<0.01)
Regressing corpus luteum 33 0.65 (p<0.05) -0.52 (p<0.05)
Pregnant corpus luteum 30 0.68 (p<0.05) 0.65 (p<0.05)

* Developing CL : days 3~7, functional CL : days 8~16 and regressing CL : days 17~disappearance of CL, respectively.

Table 5. Comparison between developing and regressing corpus luteum (CL) in 64 cycling cows

Corpus luteum status*

Developing CL (n=31) Regressing CL (n=33)
CL area (mm?) Increased (346.8%18.5) Decreased (213.3%£14.2)
Histogram value Low (67.4%1.8) High (94.242.0)
P, (ng/ml) Increased (1.610.2) Decreased (0.510.2)
Correlationships between CL area and P, Positive Positive
Correlationships between histogram values and P, Positive Negative

*Developing CL : days 3~7 and regressing CL : days 17~disappearance of CL, respectively.
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Fig 2. The ultrasound images of corpus luteum with 5.0 MHz linear-array transrectal transducer in cycling and pregnant
cow. A) Developing corpus luteum : The corpus luteum was 3 days after ovulation. Plasma P, concentration, mean his-
togram value and corpus luteum area were 0.5 ng/ml, 65 and 245 mm?, respectively. B) Functional corpus luteum : The
corpus luteum was 10 days after ovulation. Plasma P, concentration, mean histogram value and corpus luteum area were
5.2 ng/ml, 89 and 550 mm?, respectively. C) Regressing corpus luteum: The corpus luteum was 19 days after ovulation.
Plasma P, concentration, mean histogram value and corpus luteum area were 0.1 ng/ml, 142 and 112 mn?, respectively.
D) Pregnant corpus luteum : The corpus luteum was 31 days after artificial insemination. Plasma P, concentration, mean
histogram value and corpus luteum area were 7.5 ng/ml, 67 and 527 mm?, respectively.

HY A= A7V Aagde ol A9 2719
qdZ p, w5 74 dhd, A9 histogramX =
A verdth 849 histogramX9F EF P, B
Atelole ol AHHAE Jehdo], &9 histo-
gram H5FA 9 HFFA Alolo] {4 e A
°]7} A= ATHp<0.01).

Korean J. Vet Clin Med. Vol. 16. No. 1. 1999

oo
2| el o YA SsgaE A
Al R U 28 Jle 29 il
o met BE dvAEE B SEsAE B
el Sloln 2 2 el mE VYA



b

124

g ATARS Hushgritaes 3ok 344 )
7)52Eel e Bgol lojA 2z AehE Ajold)
B 2284 ge o7t stk stgonrs B3

S ol FPatAe] e FEst EIGE o]
Hrha STk T3 gAY AI7E SAEks,

715 8GA7), SARR Iz 42 FESt FET
SR 2L FAESTIoE SAY TR0
AT AY FEo] FA] ¢OHA echogenic3t
1

P

AW

)
do] Aol ZA)5}3, grayish-black3t echoS
Ad FEREEA JEdTA SRTP®. 181 7%
AgA 71 dAadAY ABEA FRIE gra-
nular, grayish$t echo® A FZEEA, I8z
AR Ao FxEC] dio IR A
o] HIsEh echoE 7HR EUIE 7PEREEA HEET
1 3o, olES AFSH TR e oftt
9] o Fo] Utk HAIPTNE, wEkAa 2
A7olMe FA 715 E sl #As]
g dgtoz WEIA, VsHAGA, HAdA
AAFAE o gez Aol =7], histogram L E
% P, =& g3yt

B AgdA zLd7AE E3E 39 Av)e
Ak WAT7])$-(Table 3)2] HEFA|, 71598A ©
FABA NS 22 346, 472, S12mm’E E HHA,
A= 213 mm’E o Ao, WA
HPZA Alolde FodA A Zel7b ATk
(p<0.01). =3+ F P, 555 =599 A, Fd
AT -0 IS} 7)158%8A 2l g
AE 1.0 ng/ml oS vehd vHA, HPFA= 05
ng/ml 22X WS3A S} FHYPFA Aloldle FoA4
Qe Aol7t UATHTable 1, 3). o1AL Aol =
717 2 % p, 3= ¥4 JeEidde
Kastelic 53} Son 5% o & 5352 H39l X
stk webs] dSgA e} HASA| Alojole A
9 Z7|9 EF P, & Aloldl 794 = Aelrt
Q1= o] olge] AEAGe] 71e3tA HUh

EZ A9 V)5S grisked oA 2sud
Al o3l S48 FA Y Z7¢F EF P, TE Aol
o] AABA Y g HIEAME, Ribadu 52 A4
LA olA ZAe A28k EF P, T Alel9]
ARATE 08501303, dAE HEs A &
oty 4£73 85 p, T Allde €8S X2
etk B aslygct. =3 Kastelic 52 -4
F717F AA AUolx BAITE 069, Sprecher
e WSV A AlA wEsE 1, 8,
15 283 214909] AAIFE 068 ©)A, 18ia

rn:

5 P9 - AR . Q4s - BRT - 21N . AFE - AFE

Assey 52 cloprostenol F% FAEP 7|9} Fo]
2 FAPES7] Fete ABASFE 0.26~049, Son
TPE BT AR BARolA gAekes) of
0.71, FA R ol 0749 FBAFE YR
o, A WHEI|FMNE 0699 FAATFE
Ueplidthal 22 23t & dAFiMe =5
$E e IFUS Wl 0.46(Table 2), A4 24
F719] BAEE7) el 0.76, 7154FA 7] wol
£ 071, BAHY7] gfole 0.65 AA2AA = 0.68
9] ABASTE JENIATHTable 4). o)) A==z
E o ZAHL 715s Hrkshkedl oA A A
719t 5 P, BE Aloldle wi$ 2AHF AuuA
7F lthe RS #ERIF 4 USIth

2SI ZHALER ] ThEE echod] AEIE 1
2o} Fjx2 Jehlo] = histogram FATZR
9 JISAHE Brlsket S8EIL Qirprienns
2 AZA 2ZaAAkl 7 histogramX = A4
g F7)2-0] EFA s 9425 Ve THTable
3). 238y g 2T wsEA et J1sA8
A= 6749 765, T2 JAAE 738X EF
90 ©|&2 UEehRo|(Table 3), £29-¢ A9}
FA BT Fo4d A LEhthp<0.05). ol AT
717F BRIE A5 =53 §F dAE AEdd A
o] histogramX| & 3% 2dx, A7 Az
Aol A9 HES ARSI histogramA7}F =4
e, WFFA Y] 2719 FU1de FAAE
HOE 3] ¥ A& YERRth= Singh 5% B
39} FARE A0tk B AEoMe FA dyF
71%-9] HPsAME ST 95 EHEE
e R A FUF SoF U8t histogram
7% A JeRd whE, 353, J)15A8A 2 o
A M FAAES] Hge} HIEFE FUlE
13 histogramX|7} A UERY Aoz AztE o)A
o a8y EEfolA diRze 37l 715AEEA
Pl EF3ta, F STV SHE YT
A9 histogram*| B} JUHHSE EA JeRd
AL =4 Wz A% GAazze JAd3 ¥
ARSE BEAL 9 280 AR 9] Hjo] Tof 9
gk AR disire doz MG AUl F3E
ojzo} gz} AyzteT).

G R F P, B Abele] A o
3}] Ford®} Chenaults 7154&AZ g o}
2} dae] dRIFo] FUREHH, HAFAZ Aol
wel Fo] 7hasle] il dFHe] walel &
T P, % Aloldle WS ¥ ARIAS do

St 83] x|, A6, A13, 1999



R AL EL Rt

3 Basigeh §9 Az ATE sl his-

oppons meja] dae] ERe] g 25 H 7
FAFANME RFL histogramX S VR E= 7}
Ae A 4 Utk B A A7 histogramX] 9}
g5 P, % Alld] FHHAE =599 A<
U719 Ea3AcME -044(Table 2)} -0.52
(Table HE 9] AAFAE veliUch a8y &
S3A, 71 € dAFAANE 4D 074,
0.71, 0.652A %9 FHAAE el I53H
o} HF YA Alole] F3g zlolE JERUTHTable
4). o) Ao FFEEY histogram Akelo] 29 A
Fol] Qithe 7ME ERINA F= Fxe A

olao]l AFE F33ld B Table 594 HE
viel Lol FAd-87] F9F A A9 45 p,
FTEE A4 F71gE W, histogramAlE R, #F
A7) FAle FA A7} F P, FEE
Al 7%k b, histogramA= A4 Vel E
3 #Ae =7] & histogram®} EF P, T& /‘}0]
ABIAE AT 4 A, H8AE
9] AHE Hof ©E3Ae HAEA Aloldl= ’\13
ke AdE Ve

mabA Z5ugEAl] g A Z7] ¢ histo-
gram®] &8 A9 7% 2 F P, FEE H
71 & o, 3k Ag3 el FafskA|e] 7hdo]
7FestAl Fo] HaldEe] AYAA Fzoly WA
ool Ik @ X8l V|zAEE $8E & 3
S Aoz Aty

Lo

O

4 B

AolA A9 Z1FNEHE A HHEE Al
ol ‘:”'°§5‘X1]9} BRsA e hEHE g A
o E 19659 ZAHQ EHF7 D Pie-
218FE Mo E 2EIAEAE AAEHY #FAle A
71 ‘%1 histogram& 43U EF P, TEE 5F
3l dgat e ALE 449

EE2 19655 W eE 3 (water bath scan-
ningye °l-83 2534} B P, FEF AT
A%, A9 A7} F P, B Abolole 046
(p<0.01)2] AABAE VAU, histogramt F
P! FE AlolollE -0.44(p<0.01)8] AHTAZE JEhY
At

Holdle A4 TS 18859 o
hges 259A 2 8% p, &

A% 3058
—#72%?}@

Korean J. Vet Clin Med. Vol. 16, No. 1. 1999

Aol 2raA B

255 A 125

3}, B =719 8F p, e HIBAY o
FAE Atelol 794 Ae AelZt IBHUL(p<
0.01), I3 histogramX| = 2539} EPFA| Ao
o foAd e Apel7t A ATHp<0.01).

BAe) A9k FF P, T Al A= T
SZANA 0.76(p<0.01), 71%5HFZAANA 0.71(p<0.01),
E 3o 0.65(p<0.05), BAFA = 0.68(p<0.05)E
948 de 4o FABAE JepAATE =3 his-
togramA|9t EF P, FE Aololls LFZA A 0.74
(p<0.05), 715AFA= 0.71(p<0.01), H33A= 0.52
(p<0.05), LT YAFAE 065p<0.05yS LrERN O]
S HRGA Alolols MR ANME FEA
£ eI

ol4e AFAZ B o, FAY =79 ¥F P,
FE Ateldle Wi BHE AHTAN) o, w5t
histogram¥ ¥F P, ¥% Aloldle WEFA, 715
QA YAFA AN %] FEAA, 22 HAF
AAME &9 FEFANT ASE & ¢ Ak
(p<0.05).

wata 2SIbgAle] & A9 =719} histo-
gram®] 54 L{PA| ¢ HYPIAE HENGe=
b o]88 & e A8 WU o= Alsdnh

i
o
r

i

1. Armstrong JD, Gorman JO, Roche JF. Effects of
prostaglandin on the reproductive performance of
dairy cow. Vet Rec 1989; 125: 597-600.

2. Acorda JA, Yamada H, Ghamsari SM. Comparative
evaluation of hydropic degeneration of the liver in
dairy cattle through biochemistry, ultrasonography
and digital analysis. Vet Radiol Ultrasound 1995;
36: 322-326.

3. Assey RJ, Purwantara B, Greve T, Hyttel P,
Schmidt MH. Corpus luteum size and plasma pro-
gesterone levels in cattle after cloprostenol induced
luteolysis. Theriogenology 1993; 39: 1321-1330.

4. Boyd JS, Omran SN, Ayliffe TR. Use of a high
frequency transducer with real time B-mode ultra-
sound scanning to identify early pregnancy in cow.
Vet Rec 1988; 123: 8-11.

5. Edmonson AJ, Fissore RA, Pashen RL, Bondurant
RH. The use of ultrasonography for the study of
the bovine reproductive tract. I. Normal and patho-
logical ovarian structures. Anim Reprod Sci 1986;
12: 157-165.

6. Ford SP, Chenault JR. Blood flow to the corpus
luteum bearing ovary and ipsilateral uterine horn
of cows during the oestrous cycle and early pre-



126

10.

11.

12.

13.

14.

15.

16.

17.

18.

£45 . T - A3

gnancy. J Reprod Fert 1981; 62: 555-562.

. Hanzen C, Delsaux B. Use of transrectal B-mode

ultrasound imaging in bovine pregnancy diagnosis.
Vet Rec 1987; 121: 200-202.

. Hata K, Hata T, Senoh D, Kitao M. Doppler ultra-

sound in a patient with ovarian brenner tumor of
low malignant potential: comparison with gray-scale
ultrasound, magnetic resonance imaging and tumor
marker suggesting malignancy. Gynecol Obstet In-
vest 1997; 43: 135-138.

. Hu Y, Wright MD, Dyer RM, Nephew KP, Bolze

PP, Day ML. Effects of cloprostenol sodium and
clenbuterol HCl on reproductive performance in
postpartum anestrous cows. Theriogenology 1990;
34: 127-132.

Kastelic JP, Curran S, Pierson RA, Ginther OIJ.
Ultrasonic evaluation of the bovine conceptus. The-
riogenology 1988; 29: 39-54.

Kastelic JP, Bergfelt DR, Ginther OJ. Relationship
between ultrasonic assessment of the corpus luteum
and plasma progesterone concentration in heifers.
Theriogenology 1990; 33: 1269-1278.

Kastelic JP, Knopf L. Ginther OJ. Effect of day
of prostaglandin F,o treatment on selection and de-
velopment of the ovulatory follicle in heifer. Anim
Reprod Sci 1990; 23: 169-180.

Kelton DF, Leslie KE, Etherington WG, Bonett
BN, Walton JS. Accuracy of rectal palpation and
of a rapid milk progesterone enzyme immunoassay
for determining the presence of a functional corpus
luteun in subestrous dairy cows. Can Vet J 1991;
32: 286-291.

Kesler DJ. Therapeutic uses of gonadotropin-releas-
ing hormone. Compend Contin Educ Prac Vet (Suppl)
1997; 19: 1-9.

Lucy MC, Macmillan KL, Thatcher WW, Drost M,
Tan HS. Effect of timing of prostaglandin F,a in-
jection subsequent to embryo collection on the re-
sumption of normal follicular development follow-
ing superovulatory treatment in cattle. Theriogeno-
logy 1990; 34: 7-9.

Nakao T, Harada A, Kimura M, Takagi H, Kaneko
K, Sugiyama S, Saito A, Moriyoshi M, Kawata K.
Effect of fenprostalene 14 days after fertirelin tre-
atment on intervals from treatment to conception in
cow with follicular cysts diagnosed by milk pro-
gesterone test. J Vet Med Sci 1993; 55: 207-210.
Pierson RA, Ginther OJ. Ultrasonic evaluation of
the corpus luteum of the mare. Theriogenology 1985;
23: 795-806.

Pierson RA, Ginther OJ. Ultrasonographic appea-
rance of the bovine uterus during the estrous cycle.
JAVMA 1987; 190: 995-1001.

ddE - ZET - 2714

19

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

 AEE A=Y

. Pierson RA, Ginther OJ. Ultrasonic imaging of the
ovaries and uterus in cattle. Theriogenology 1988;
29: 21-33.
Ralls PW, Meyers HI, Lapin SA, Rogers W,
Boswell WD, Halls J. Gray-scale ultrasonography
of hepatic amoebic abscesses. Radiology 1979;
132: 125-129.
Ribadu AY, Ward WR, Dobson H. Comparative
evaluation of ovarian structures in cattle by pal-
pation per rectum, ultrasonography and plasma pro-
gesterone concentration. Vet Rec 1994; 135: 425-
4217.
Sandler MA, Sliver TM, Karo 1J. Gray-scale ul-
trasonic features of ovarian teratoma. Radiology
1979; 131: 705-709.
Siler J, Hunter TB, Weiss J, Haber K. Increased
echogenicity of the spleen in benign and malignant
disease. AJR 1980; 134: 1011-1014.
Singh J, Pierson RA, Adams GP. Ultrasound image
attributes of the bovine corpus luteum; structural
and functional correlates. J Reprod Fertil 1997;
109: 35-44.
Son CH, Schwarzenberger F, Arbeiter K. Relation-
ship between ultrasonographic assessment of the
corpus luteum area and milk progesterone con-
centration during the estrous cycle in cows. Reprod
Dom Anim 1995; 30: 97-100.
Sprecher DJ, Nevel RJ, Whitman SS. The pre-
dictive value, sensitivity and specificity of palpa-
tion per rectum and transrectal ultrasono-graphy for
the determination of bovine luteal status. Therio-
genology 1989; 31: 1165-1172.
Townson DH, Ginther OJ. Ultrasonic echogenicity
of developing corpora lutea in pony mare. Anim
Reprod Sci 1989; 20: 143-153.
Tsukiyama K, Acorda JA, Yamada H. Evaluation
of superficial digital tendinitis in racing horses
through gray-scale histograms analysis of tendon
ultrasonogram. Vet Radiol Ultrasound 1996; 37:
46-50.
BEF. 5 GAA] I 2 g g 5=
BENT 2292941 3-8 Aduiste tiskd vt
AFSRYI=E-. 1998; 1-165.
FET, hREEE, T, HFd, &5, M=E.
ZZIZAL] 23 o] Aol ZhExe % A8
H o L AuadelA 219 169 A
CIDRY] Ao g darge] v I=94
o83 ®] 1998; 15: 131-139.
&35, 7, HIH. el IAFI)F 259
IR ZE =AH A 3719} progesterone &=
oo] ). tiglsts]A] 1995; 35: 833-841.
L ERE, TP, A, AT, WM, AFE. =
SHAGGAE o] &F FH¢9 HYAEFZ

A=Y 8 )%, A164A, A1E, 1999



33.

s
o
&
i)
>
2
1o

e AT 0. T RAox 283734 & pro-
gesterone FE=ZAY % GATRES] vlwHIL
3)=2)8kE]A) 1998; 38: 642-651.

£3%, 7R, HSA, ZAFE, 2014, %S, M
=8, 22 23t 4o] WAl ZhExe 2
XgHe sfu 0. F4ibg9-9 7. =4
Fo)8t3]#] 1998; 15: 307-318.

34, &35, A, HIA, AT, 1N, RS &

33} AWPAE ol8F E50) MATEIA B
# A7 L P9 2ol FsHRAE BN

Korean J. Vet Clin Med. Vol. 16. No. 1. 1999

& 2o Wagel

35.

36.

aze g X8y g

127

A 2zl 2eatziate] DS, ko]
8}3]2] 1996; 36: 941-948.

&£2%, g, HAd, 2T, A AaoA
prostaglandin F,oo &= fenprostalene ¢ F&
3 AGARE ESAHH A =719 A pro-
gesterone F=oke] A, B I 8hE]A]. 1995;
12: 174-185.

G71E, BA71. e dFA oM B 25
3} AAPHE o] 88t vy Aollmdge] 44 o
3283 R] 1997; 37: 687-692.



