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RESISTANCE OF UTERINE RADIAL ARTERY BLOOD FLOW
IS POSITIVELY CORRELATED WITH PERIPHERAL BLOOD
NK CELL FRACTION IN PATIENTS WITH UNEXPLAINED
RECURRENT SPONTANEOUS ABORTION

Hwa Seon Koo, MD, Hyun Jeong Yi, MD, Min Young Lee, MD, Hyun Suk Ahn, MD, Min Hye Choi, MD, Na Young Sung, MD,
Yu Im Hwang, MD, In Ok Song, MD, Mi Kyoung Koong, MD, Inn Soo Kang, MD, Kwang-Moon Yang, MD

Department of Obstetrics and Gynecology, Cheil General Hospital and Women's Healthcare Center, Kwandong University College of Medicine, Seoul, Korea

Objective
To evaluate whether increased peripheral blood inflammatory immune cell can induce decrease of uterine blood flow in patients with
unexplained recurrent spontaneous abortion (RSA).

Methods

This study designed prospectively 33 pregnant women between 5 to 7 gestational weeks with a history of unexplained RSA included
in this study. 47 normal pregnant women between 5 to 7 gestational weeks without history of infertility and/or RSA included as a
control. Peripheral blood natural killer (pbNK) (CD3756") fractions among peripheral blood monocyte (PBMC) were checked by flow
cytometry. Uterine color-pulsed Doppler trans-vaginal ultrasound for evaluation of uterine radial artery Rl was checked. Uterine radial
artery resistance index (RI) compared between study and control group. After then, uterine radial artery Rl was compared between
high pbNK cell fraction above 12.1% among PBMC and normal pbNK cells fraction below 12.1%. Correlation between pbNK cell
fraction to uterine radial artery Rl was also evaluated.

Results

Uterine radial artery Rl in early pregnancy was significantly higher in patients with RSA than that of normal control (0.60+0.14 vs.
0.54+0.12, P=0.039). Especially, the mean value of uterine radial artery Rl in RSA patients with elevated pbNK cells was significantly
increased than that of normal control (0.62+0.13 vs. 0.54+0.12, P=0.029). Otherwise, pbNK cell fractions among PBMC displayed
strong positive correlation to uterine radial artery RI (Pearson’s correlation coefficient P=0.001, r=0.667).

Conclusion

Increased pbNK cells can evoke decreased uterine blood flow by their pro-inflammatory action on micro vascular structure such as
uterine radial artery. This can be a one causative mechanism of inducing spontaneous abortion by increased NK cells. But, larger
scaled study is needed for clarify our results.
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Fig. 2. Analysis of peripheral blood natural killer (pbNK) cell fraction and
NK cell cytolytic activities (NKA) by using flow cytometry at gestational
age 5 to 7 weeks (A) analysis of pbNK by using flowcytometry. Circled
area in left figure indicated lymphocyte population among peripheral
blood monocyte (PBMC). Circled area in right figure indicated NK cell
(CD356") cell population among lymphocyte. (B) Analysis of NKA by us-
ing flow cytometry. NKA was checked by % dead target cell (K562 cell)
after 2 hour incubation of PBMC in three different effector to target (E:T)
ratio.
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PRF 1500 Hz
Flow Opt: Med V

Fig. 3. Measurement of uterine blood flow by Doppler ultrasonogram. Resistance index (RI)=(peak systolic velocity-end diastolic velocity)/peak systolic

velocity; Z1
resistance index.

Table 1. Clinical characteristic of study groups

, zone for the 1st time measured resistance index; Z2, zone for the 2nd time measured resistance index; Z3, zone for the 3rd time measured

Control RSA
Characteristic P-value
(n=47) Normal pbNK (n=13) Elevated pbNK (n=20)
Age (yr) 342+38 35.0+4.2 340+3.0 NS
Gravity 1.4+1.6 29+1.9 26+1.2 0.000/0.002°
Parity 0.4+06 04+06 04 £0.6 NS
Live birth 0.3+0.6 03+0.6 0.4+0.6 NS
No. of SA 2.7+0.3 25+0.2 NS
NKA (%)
50:01:00 259+123 329 +22.1 NS
25:01:00 17.7 £ 9.3 243 +18.7 NS
12.5:1 10.6 + 6.7 15.9+13.6 NS

Values are presented as mean + standard deviation.

PbNK, peripheral blood natural killer cell; SA, spontaneous abortion; NKA, NK cell cytolytic acivity; NS, not significant.
*Statistically significant different between control and normal pbNK/control and elevated pbNK.

0| =25tCHFig. 3). £t X%HW o MR EE2 Ao 71
HE D2 ot ALK 2l SFw(RULCL
5. Az1e| 24

2 22 XZUASU| MYX|-E Hlwstdn, 2t F4t o
KIOfA L= XIoIAe MlZze| HIgnt XIZUASH KMEtX|e 7t
A HAE LorEATt

ﬁ—_rl ZAH= SPSS ver, 12,0 (SPSS Inc. Chicago, IL, USA) A=
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Table 2. Comparison of mean uterine radial artery resistance index between groups

Control RSA
(n=47) RSA total (n=33) Normal pbNK (n=13) Elevated pbNK (n=20)
Mean resistance index 0.54 +0.12°" 0.60 £ 0.14° 0.58 +0.16 0.62+0.13°

RSA, recurrent spontaneous abortion; normal pb/VK, peripheral blood natural killer cell fraction among lymphocyte showed below 12.1%; elevated
PpbNK, peripheral blood NK cell fraction among lymphocyte showed above 12.1%.

2P=0.039, Student's t-test, °P=0.029, one-way analysis of variance.

°P=0.029 *‘
07
06 | T
1 T
05 + 1
= o4
o
3
= 03+
02 +
0.1 -
1]
Fertile Normal pbNK Elevated pbNK
control

Recurrent spontaneous abortion

Fig. 4. Comparison of mean uterine radial artery resistance index. R,
resistance index; pbNK, peripheral blood natural killer.

oL KIAAGHMIZ EME normal NKZ2} elevated NK 2t
EASHoZ oI5t XI0|E E0|X|= LUCHTable 1).

2.2 2 20| AZHAS HEAIS Bl

XSUASUO| B MK iRl HIstH 2+ it &
R0l SARIRCZ oo | 2 ZutE EAUCH0.60+0.14 vs.
0.54+0.12, P=0.039). AISLAISUL| B XHAX|+E YT HAMO)
NK celle| ZZoi| w2} 2f 7= H|wst Zut LEHM NK M=o &
20| 12.1% 0|4 &7 elevated NKZOHIA FHZEZ0| HIsH &
Astxioz Qols S LIEft Zal2 291 B (normal fertle vs.
elevated NK, 054+0.12 vs, 0.62+0.13; P=0.029), BAYUZHAS
2lZ(normal NK group)2| AISHAISY XIX|0] B2 At
H|WGI SARIECRZ [Folgt X0IE 20Xl UUATHnormal fertile
vs. normal NK, 054+ 0,12 vs, 0.58+0,16; 2>0,05) (Table 2, Fig. 4).
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2
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& B7HNK (elevated NK)Z0IME HS 2t o JEAS ZCt
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Fig. 5. Correration of uterine radial artery resistnace index and pb/NK cell
fraction in RSA group. RI, resistance index; RSA, recurrent spontaneous
abortion.

(P=0.001, r=0.667) (Fig. 5).
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Fig. 6. Correlation between uterine RA-RI and pbNK cell fraction in normal and elevated NK groups. RA-RI, radial artery-resistance index; pbNK, periph-

eral blood natural killer.
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