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Serum leucine aminopeptidase activity. increases, gradually with the gestation period, but
not strikingly high enough during the first trimester to serve as a test for early pregnancy.
‘In trophoblastic disegse, particutarly in hydatidiform mole, there is no definite elevation

of serum leucine aminopeptidase’ activity.

In ecmp:c gestation, fetal déath and abruptio

placentae, serum leucine ammopepndase activity is, markedly depressed. The probable
mechanism of this phenomenon is recounted. The Serum leucine aminopeptidase activity |
in cord -blood is slightly elevated, but still lower than that of corresponding maternal blood.
The possibility that serum leucine aminopeptidase is transmissable through the “placental

barrier”

is proposed. No significant serum leucine aminopeptidase deviation is

found among the gynecological disorders, either neoplastic or non-neoplastic.

Introductior

" The rise in serum leucine amino-
peptidase (SLAP) -activity in pregnant
womerr was first noted by Green et al."”
1t has been confirmed by others:'. 3.2, ”,
5 and levels in abnormal pregnancy have
been evaluated.’ 3 '2. .5 However, the
mechanism of SLAP fluctuation during
pregnancy is unknown. Leucine amino-
peptidase, a proteolytic enzyme needed
in the terminal digestion of L-leucyl
peptides, is found in the mucosa of the
small intestine and in pancreatic extracts,’
in erythrocytes,? in blood vessel walls,"
and in the placenta,’ as well as in the
uterus and the vagina,'
leucine aminopeptidase in the blood is
unknown, and it has been found in the
post-albumin and o-globulin’ fractions of
normal human serum.” Smith et al®
have also identified leucine aminopepti-
dase in the o-globulin fraction of normal
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The function of

serum and in the qe—globulin fraction of
serum from pregnant women in the third
trimester. In animal experiments, Chen
et al® found that the liver leucine amino-
peptidase in rats decreased after protein
depl_etion. and . increased after protein
repletion. Further investigations of SLAP
in hepato-biliary-pancreatic diseases re-
vealed an increase in SLAP in associa-
tion with conditions affecting the liver
parenchymal tissue,’ though it does not
merit adoption as a differential diag-
nostic test.*

Further evaluation of SLAP in

_Obstetrical and gynecological disorders

will be of interest, particularly regarding
1) the value of SLAP detection in early
diagnosis of pregnancy; 2) difference of
SLAP activity among normal and abnor-
mal pregnancies, especially in tropho-
blastic disorders; and 3) SLAP activity
in uterine cervical carcinoma and other
gynecological disorders.

MATERIAL AND METHOD

Material: C

Normal non-pregnant blood speci-
mens were collected from healthystudent
nurses, 20 to 22 years old. The obste-
trical groups, both normal and abnormal.
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were made up of prenatal clinic patients
and obstetrical ward patients in the
Provincial Taipei Hospital; and gyneco-
logical specimens were collected from
gynecological ward patients in the same
hospital. Venous blood obtained from
the cubital vein was allowed to clot in
room temperature and centrifuged. The
serum was stored under -20°C and
examined within a week.

Method: ‘

The method of SLAP determination
was adopted from Goldbarg, Pineda
and Ruttenburg’s,’ - except the final

praduct was read on an Ito Colorimeter
with 580 mu filter, The chemical re-
agents used were reagent grade.

The unit used in this experiment is
the direct reading of optical density

(x 1000) in this instrument without fur- -

ther calculation. One unit in this experi-
ment approximately corresponds to six
units in Goldbarg’s work.

200 o

RESULT
Normal Pregnancy:

In normal pregnancy, SLAP activity
increases gradually, attains its highest
value at term and falls again after deli-
very (Fig. 1). Statistic evaluation by the
t-test revealed a markedly significant

difference among the first, second and .

third trimesters, and post-partuin period,
but no significant difference between
normal non-pregnant and the first trime-
ster group (Table 1). After delivery, the
SLAP level falls to half its value in the
third trimester.

Abnormal Pregnancy:
The SLAP level in trophoblastic

disorders, particularly in hydatidiform
mole, shows no significant deviation
from normal pregnancy of corresponding
duration (Table 2). Ectopic gestation
and abruptio placentae differ from
corresponding normal pregnant groups.
This may be explained as a hemodilution
effect after massive bleeding, although
definite evidence of hemodilution was
not identified in every case examined.

I | I |
1 | | 1
: : I . gk
180 § 1st TRIMESTER : +2nd TRIMESTER : 3rd TRIMESTER 1 : POST-PARTUM
i i ! |
] I = 1
160 | ! ) o | |
I 1 . | :
t AN I 1
e 1 [} { ]
140 | : : | |
3\ : i L] : ;
1 | |
] -
E 120 | ] ® - | I
2 e o e o ! :
E : ! - SETE S
i | = e
& ) ) L P ] |
2 3| | e | i
i 1 | o ® ® 1 i
o 080 ! ° ! ° ® | |
2 : : L
S 4 X oo o | !
(= !
% oeor ? ® ll - ° : l °
2 ) | fa 1
[ 1 | |
1 I I |
: : it g1
| I 1 :
[l ] 1 ]
v =)
B e
v 40 a4 0 2 4 6 8 10121416
— GESTATION WEEK i —— POST-PARTUM DAY —
2%
b
FIGURE 1 SERUM LEUCINE AMINOPEPTIDASE ACTIVITY IN PREGNANCY
® : Normaj Pregnancy, o: Fetal Death, x: Abruptio Placentae,
A : Ectopic Gestation, 0 : Hydatidiform Mole. }
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TABLE 1
Serum Leucine Aminopeptidase Activity in Normal Pregnancy
Number Statistic -
of Cases Mean S.D.* t Probability evaluation
Normal non-preg. 7 227 198 } 154 020>P>010  Nonsig
Pregnancy 1st T.M.** 7 31.3 1482 i O
} 219 005>P>002 Significant
Pregnancy 2nd T.M. 16 60.5 48.08
, } 306 0.01>P>0001 Significant
Pregnancy 3rd T.M. 30 955 27.16
' 349 0.01>P>0.001 Signi
Post-partum 4th day 4 364 10.51 } > Hpiligne
Post-partum 8th day 2 224

* S.D. : Standard Deviation
** T.M. : Trimester

TABLE 2
Serum Leucine Aminopeptidase Activity in Abnormal Pregnancy
Number Statistic
of Cases Mean S.D. t Probability evaluation
Hydatidif 1 10 234 8.50
o g g } 044 0.70>P>060  Non-sig.
Pregnancy Ist T.M. 7 314 1482 §
.62  0.01>P>0001 Significant
Ectopic gestation 5 16.8 3.15 b ol o
Abruptio placentae 3 558 15.08 } L
Pregnancy 3rd T.M. sy SRR g £ SRR B35 " Bast igaiieant
Fetal death 4 20.3(9wk)y 18.1 (20wk) 35.7(33wk) 57.5 (34 wk)
TABLE 3
Serum Leucine Aminopeptidase Activity in Cord Blood and Maternal Blood
Number Statistic
of Cases Mean S.D. t Probability evaluation
Normal TS 4 B A } 353 0.01>P>0001 Significant
Cord Blood o 352. 1038
Pregnancy 3rd T.M:. 30 95.5 27.16 } D Significant
Asian Fed.
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The number of cases of fetal death is too
small to -offer grounds for a definite
conclusion, but the SLAP activity seem-
ed to be somewhat lower than normal
levels at the comparable period -of
gestation,

Cord Blood:

The activity of SLAP in the cord
blood of normal pregnancy is signifi-
cantly lower than that of the third
trimester group; but slightly higher than

that of the normal non-pregnant group
(Table 3).

Gynecological Disorders:

- There was no significant difference
in SLAP activity among the normal
non-preghant group, the neoplastic
group and the non-neoplastic group of
gynecological disorders (Table 4). Even
for individual disorders, such as myoma
uteri, hydrosalpinx, cervical polyp and
ovarian cyst, there was no obvious
difference. The small number of cases,

however, rules out an absolute judgment.

COMMENT

It is well documented in the litera-
ture' 3. 810, 12,15 that SLAP activity in-
creases during pregnancy. The results in
this experiment as well as the results of
JArst,! Siegel, and Lewis,”” show that
SLAP activity increases gradually with
the gestation period; in most cases, the
levels during the first trimester do not
show  significant . deviation from the
normal non-pregnant value. Therefore,
SLAP activity cannot serve as a test for
diagnosis of early pregnancy. The
highest level of SLAP comes at term and
decreases sharply soon after delivery, to
as low as half the value of the third
trimester - within a few days.

In trophoblastic disorders, parti-
cularly hydatidiform mole, SLAP acti-
vity is not significantly different from
the normal gestation group. This was
also demonstrated by Bressler and
Forsyth® and Lewis.”? SLAP activity can
scarcely be considered to have any diag-
nostic value in trophoblastic disorders,
though Bressler and Forsyth® emphasize

TABLE 4
Serum Leucine Aminopeptidase Activity in Gynecological Disorders

Number Statistic
of Cases Mean S.D. t Probability evaluation
Normal non-preg. 7 22.7 1.98 } 158 020>P>0.10 Wonuly
Neoplastic diseases* 8 i) 5.30 ;
} 1.99 0.10>P>0.05 Non-sig.
Non-neoplastic dis.** 14 2115 4.11
) . 1 Non-sig.
Normal non-preg. i 221 1.98 } P asus o i

* Neoplastic diseases including:
Number of Cases

Cervical cancer i

Ovarian cancer 1

Serum leucine aminopeptidase activity
IS S 137 (4.0 2190 2308l
210

** Non-neoplastic diseases including:
Number of Cases
Myoma uteri 6
Hydrosalpinx 6
Cervical polyp 1
1

Serum leucine aminopeptidase activity
S 1800 4192 199 - 20.5 :206
160 182 202 212 262 265
26.0 ‘

Ovarian cyst 31.0
Vol. 1, No. 2
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its diagnostic merit in hydatidiform mole
if levels persist within the normal range
after two months of gestation. In ectopic
gestation and abruptio placentae, the
results in this experiment showed a lower
level of SLAP, perhaps explainable by a
hemodilution effect after the acute mas-
sive bleeding that frequently -accom-
panies these conditions. The lower level

"of SLAP in cases of pregnancy with a

dead fetus, may be the result of placental
dysfunction, if the placenta indeed plays
a part in SLAP activity as described by
Siegel,s as well as by Sciarra and
Burress™ in cases of twin pregnancy.

" However, it is difficult to account for

the elevation of this enzyme in a missed
abortion, reported by Arst! if the
placenta does play a role in SLAP acti-
vity. In toxemic patients, there is no
demonstrable difference.”

In the cord blood of normal preg-

nancy, SLAP activity was higher than in

the first trimester group in this experi-
ment, contrary to previous investiga-
tions;"* while it was lower than that
in the third trimester group. Therefore,
SLAP may be able to cross the “placen-

tal barrier”, though evidently not freely.

‘No significant difference in SLAP
activity was found among cases of the
above-mentioned gynecological disorders

in this experiment. Even in the neo-,

—-56-— @

plastic diseases, there was little evidence
of SLAP change, though Goldbarg and
Ruttenburg? noted its elevation in metas-
tatic cancer, and Burston® found amino-
peptidase activity in the stroma adjacent
to the tumor by histochemical study.
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