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Inhibitory Effect of Disosium Cromoglycate and Ketotifen on
Human Seminal Plasma-Induced Mast Cell Activation

Ok Hee Chai

Department of Anatomy and Research Center for Allergic Immune Disease, Chonbuk National University
Medical School, Jeonju, Korea

ABSTRACT

Background: Human seminal plasma (HSP)-induced hypersensitivity is one of the seri-
ous complications with sexual intercourse. The clinical manifestations of HSP-induced
hypersensitivity may be related to the release of vasoactive mediators from mast cell
induced by HSP. It has recently been reported that HSP modulates immune systems
and induces mast cell degranulation and histamine release from rat peritoneal mast cells
RPMC). Ketotifen and disodium cromoglycate (DSCG), anti-asthmatic and anti-allergic
drugs, have a role of mast cell stabilization and inhibit mast cell-induced leukocyte rolling
and adhesion. But the inhibitory agents of HSP-induced mast cell activation are un-
known. This study was performed to investigate the effects of DSCG and ketotifen
on the HSP-induced mast cell activation. Methods: For this, influences of DSCG and
ketotifen on the human seminal plasma-induced degranulation, histamine release and
morphological changes of RPMC were observed. Results: The mast cell degranulation
and histamine release of RPMC by HSP wete induced in a dose-dependent fashion.
The HSP-induced cytomorphological changes such as swelling, intracellular vacoules, and
interrupted cell boundary were significantly inhibited by pretreatment with DSCG or
ketotifen. DSCG and Ketotifen inhibited the HSP-induced degranulation and histamine
release from RPMC. Conclusion: From the above results, it is suggested that DSCG
and ketotifen have a inhibitory effect of the HSP-induced mast cell activation. DSCG
and ketotifen may be used for treatment of HSP-induced hypersensitivity. (Immune
Network 2004;4(3):176-183)
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HEPES-Tyrode €3£ 9: 136 mM NaCl, 5 mM KCI, 2
mM CaCl,, 0.6 mM NaH,PO,, 2.75 mM MgCl,, 5.4 mM
HEPES, 1.0 mg/ml bovine serum albumin, 1.0 mg/ml
glucoseE 32} 7ol =29 3, pH 742 H 43 & &
ZRITAES e, g3y 3 S 2eY fEEFs 54
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Table I. Standard variables of semen analysis in the normozoo-
spermic man

Variables Normozoospermic (n=20)

Age (yeat) 26.614.8 (19~33)

Volume (ml) 2.7£0.9 (1.5~4.5)

Total sperm count (spermatozaXl()G) 107.0£53.3 (60~200)
Motility (%) 84.0£6.9 (70~90)
Motphology (%) 86.0+5.1 (80~90)

Data are presented as meantSD and range. Normal values of
semen variables (World Health Organization, 1987): volume =2
ml, total sperm count240><106, spermatozoa per ¢jaculate mota-
lity=25% with rapid progression, morphology=30% normal
forms.
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Figure 1. Normal rat perito-
neal mast cells in HEPES-
Tyrode buffered solution show
regular, smooth outline and
contain many refractive gran-
ules in cytoplaem. Bar=10um.
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Figure 2. Mast cells observed
within 1 minutes after the addi-
tion of human seminal plasma
(HSP) show swelling, vacuoles
in cytoplasm, and irregular out-
line. Bar=10um.

Figure 4. Normal rat peri-
toneal mast cells in HEPES-
Tyrode buffered solution show
similar finding as seen as in
Figure 1. Bar=10um.

Figure 6. Mast cells pretreat-
ed with DSCG observed with-
in 10 minutes after the add-
ition of HSP show wvacuoles
in cytoplasm, irregular boun-
dary and protrude few granu-
les out of cell membrane. Bar
=10um.
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Figure 3. Mast cells observed
within 10 minutes after the
addition of HSP show pro-
truded granules, which are in-
terpreted as degranulation of
mast cells. Bar=10pm.

Figure 5. Mast cells observed
within 10 minutes after addi-
tion of DSCG show swelling.
Bar=10um.

Figure 7. Normal rat perito-
neal mast cells in HEPES-
Tyrode buffered solution show
similar finding as seen as in
Figure 1. Bar=10um.
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Figure 8. Mast cells observed
within 10 minutes after the ad-
dition of Ketotifen show swel-
ling. Bar=10um.

Table II. Dose-dependent fashions of human seminal plasma
(HSP)-induced degranulation rate and histamine release from rat
peritoneal mast cells

Figure 9. Mast cells pretreat-
ed with Ketotifen observed
within 10 minutes after the
addition of HSP show wvacuol-
es in cytoplasm, irregular boun-
dary. But mast cells didnot de-
granulate. Bar=10um.

Table III. Protective effects of DSCG and Ketotifen to the
degranulation rate of rat peritoneal mast cells (RPMCs) induced
by human seminal plasma (HSP)

Final concentrations of

HSP (%, v/v) Degraulation rate

Histamine (ng/ml)

0.0 6.511.2 610£90

0.1 38.2+7.5 1,250£180

1.0 52.9£9.2 3,200£450
10.0 89.3£7.8 9,8331£333

HSP (1, 10, and 100%) was diluted with HEPES-Tyrode buffered
solution. Degranulation rate was calculated by the following
formula: Degranulation rate (%) = (Number of degranulated mast
cells+Number of total mast cells)x100. Histamine was calculated
by the interpolation from the standard curve.
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AaAes FET 4+ g ATHFig. 8). KetotifendmZ 7 %]
Y3 10 & AFEAGS HUbstd vivAEe] A7)7}
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Agent HSP  Degranulation rate % Inhibition
HEPES-Tyrode - 6.5+1.2 -
DSCG - 13.8£3.5 -
Ketotifen - 11.9£2.9 -
HEPES-Tytode  + 89.317.8 -
DSCG + 57.5%5.7 47.2+6.9
Ketotifen + 39.418.2 66.819.9

RPMCs suspension was treated with HEPES-Tyrode buffered
solution, DSCG (100pM) or Ketotifen (100pM) or/and HSP
(100%) at 37°C for 10 minutes. Degranulation rate (%) was cal-
culated by the following formula: (Number of degranulated mast
cellssNumber of total mast cells)x100. % Inhibition of degra-
nulation rate was calculated by the following formula: [ 1-
((DSCG+HSP)-induced degranulation rate+HSP-induced degta-
nulation rate)] X100, or [ 1-((Ketotifen+HSP)-induced degra-
nulation rate=HSP-induced degranulation rate)]x100.
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Table IV. Inhibitory effects of DSCG on the histamine release
from rat peritoneal mast cells (RPMCs) induced by human
seminal plasma (HSP)

Table V. Inhibitory effects of Ketotifen on the histamine release
from rat peritoneal mast cells (RPMCs) induced by human
seminal plasma (HSP)

Final concentrations

Final concentrations % Histamine

) 1 H 0 2 IS 0 o e e
of DSCG HSP 9% Histamine release % Inhibition of Ketotifen HSP release % Inhibition
0 + 89.0%3.1 - 0 + 89.0+3.1 -
0.1 + 145.7£27.6 -51.7£31.0 0.1 + 87.7£11.0 15.8+12.4
1 + 46.7+0.7 59.81£0.7 1 + 43.811.6 65.411.8
10 + 41.9+1.2 68.4%1.6 10 + 39.4+1.4 69.211.3

RPMCs suspension was treated with DSCG (1, 10, 100pM) and
HSP (100%) at 37°C for 10 minutes. % Histamine release was
calculated by the following fomula: [Histamine release of experi-
mental groups+Total histamine release]x100. % Inhibition of
histamine release was calculated by the following fomula: [1-
((IDSCG+HSP)-induced histamine release+HSP-induced hista-
mine release)]X100.
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BVl 4% Z7138H S tH(Table II).
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RPMCs suspension was pretreated with Ketotifen (1, 10, 1001
M) and HSP (100%) at 37°C for 10 minutes.% Histamine release
was calculated by the following fomula: [Histamine release of ex-
perimental groups+Total histamine release]x100. % Inhibition
of histamine release was calculated by the following fomula: %
Inhibition of histamine release = [1-((Ketotifen+HSP)-in-
duced histamine release+HSP-induced histamine release)]x100.
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