Master Thes's, Institute of Toxicology,
Chung Shan Medical and Dental College

( Wen-Jun Wu, Ph. D.)

Effect of ethanol on splenic natural killer cells
In amouse model for binge drinking

Chao-Lung Fang



Annexin V

7-amino-actinomycin D

©o o o wWw

11

12

12
13
13
13
14
14
15
16
16



Western Blot
SDS PAGE
SDS PAGE
Caspase-3/CPP32

Caspase-3

Bax

Bcl-2

7-AAD

17
17

18
18
20
20

21
22
23
25

28

31

32

39

67
68



69



RU486

Bax

Bcl-2

caspase-3

Bax

Bcl-2

caspase-3

55
56
S7

59

60

61

62

63

65

66



B6C3F1

32% 6.0g/kg

RU486

RU486

caspase-3 Bax  Bdl-2

caspase-3

Bax Bcl-2



Abstract

Previous studies have shown that mouse splenic natural killer (NK)
cell activity is decreased after a single dose of ethanol (EtOH) by gavage.
Also, the percentage of splenic NK cellsis decreased in EtOH-treated mice.
This study focused on the fate of the missing splenic NK cells. EtOH can
produce a stress response characterized by activation of the
hypothalamic-pituitary-adrenal axis. Glucocorticoids are known to alter
lymphocyte trafficking, and it is possible that NK cell numbers in the blood
or sites other than the spleen may increase following EtOH administration.
However, the results showed that EtOH not only decreased splenic NK
cells but aso decreased NK cells derived from peripheral blood, bone
marrow and peritoneal cavity. These results suggest that the decreased
splenic NK cells in EtOH-treated mice are not caused by migration of
splenic NK cells to the other sites tested here. The missing splenic NK
cells probably die from glucocorticid-induced apoptosis as a result of an
EtOH-induced stress response.  Administration of RU 486 (glucocorticoid
antagonist) partially prevented the apoptosis of splenic NK cells induced by
EtOH. Also, RU 486 only partially blocked the caspase-3 activity of
splenic NK cells activated by EtOH. However, Bcl-2 and Bax protein

expression in splenic NK cells were not significantly altered by EtOH.



Collectively, a single dose of EtOH can globally decrease NK cell
population. The decreased splenic NK cells can be explained by
apoptosis induced by EtOH. The glucocorticoids play a role in the
apoptotic splenic NK cells induced by EtOH. Finaly, these results
suggest that EtOH-induced apoptosis of splenic NK cells is regulated by

caspase-3 activity but not by Bcl-2 and Bax activity.
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Peritioneal

% Spleen Peripheral blood Bone marrow
cavity
Vehicle 4.48+0.12 7.85+0.11 2.14+0.05 2.08+0.13
EtOH  3.49+0.15 6.80+0.14 1.69+0.07 1.23+0.03

32%, 6 g/kg EtOH
PK 136
Vehicle
* P< 0.05

LR P<0.01
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% Spleen Peripheral blood Bone marrow
cavity

Vehicle 27.96+0.94 27.12+0.50 7.79+0.705 6.34+0.67

EtOH  15.20+0.79 14.29+1.20 5.80+0.93 3.20£0.40
32%, 6 g/kg EtOH
YAC-1 Bryant
100:1 50:1 251 88 equation 10
lytic unit/10” cells 10’
Vechile

L P<0.05 “**” P<0.01
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Stages of Acute Alcoholic InMuence/Intoxication

BLOOD-ALCOHOL
CONCENTRATION

{g/100 ml)

STAGE OF

ALCOHOLIC INFLUENCE

CLINICAL SIGNSSYMPTOMS

0.01-005

0.03-0.12

0.09-0.25

0.18-0.30

0.25-D.40

0.35-0.50

045+

Subclimcal

Euphona

Excitement

Confusion

Stupor

Coma

Death

No apparent influence

Behavior nearly normal by ordinary observation

Shight changes detectable by special tests

Mild euphona, sociability, talkativeness

Increased self-confidence; decreased inhibitions

Diminution of attention, judgment, and control

Beginning sensorimotor impairment

Slowed information processing

Laoss of efficiency in finer performance tests

Emotional instability; loss of critical judgment

Impairment of perception, memory, and comprehension

Decreased sensitory response; increased reaction time

Reduced visual acuity, peripheral vision, and glare recovery

Sensorimotor incoordination; impaired balance

Disonentation, mental confusion; dizriness

Exaggerated emotional states (fear, rage, sorrow, etc.)

Disturbances of vision (diplopia, etc.) and of perception of color,
form, motion, dimensions

Increased pain threshold

Increased muscular incoordination; staggering gait; slurred speech

Apathy, lethargy

General inertia; approaching loss of motor functions

Markedly decreased response to stimuli

Marked muscular mcoordination; inability to stand or walk

Vomiting; incontinence of urine and feces

Impaired consciousness; sleep or stupor

Complete unconsciousness; coma; anesthesia

Depressed or abolished reflexes

Subnormal temperature

Incontinence of urine and feces

[mpairment of circulation and respiration

Possible death

Death from respiratory arrest

soumce: Copyright © by Kurt M. Dubowsi, Ph.D, DABFT, and reprinied with hus permussion.



—

080 090S0FP0C0ZC0L O
SUN0Y



Ethanol

Vehicle

R4

104

10°

R4

RS

o

ol

pO

7-AAD

dot plot

R2:

R3:

RA4:

R5:

contour plot



