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7;;1ce were exposed in the far field of an anechoic chamber to
2880-MHz pulsed microwaves (2.3-use€’Bulses. 100/sec) 3-7.5 hr daily for
60-360 hr. \ Five studies were perf;:med at average power densities of
5-mk/cn’ and four at 10-mW/cm. Mean SARs were 2.25 (5-mW/cm’) and
4.50 (10-mW/cm®) mW/g. An additional group was exposed to 2450-MHz
continuous/wave (CW) microwaves at a power density of S-mu/cmz. Each
group copsisted of eight mice, with a concurrently sham-exposed group of
eight.‘eﬁn two of five studies with S-mﬂ/ggz/bulsed microwaves there was
a significant H:ﬁ—m&o&f?ncrease in bone marrow cellularity
compared to the sham-exposed groups, but in the other three exposures at
S-mH/ajszao significant effect was observed. Significant differences
were occasionally seen in erythrocyte, leukocyte and platelet measure-
ments from microwave-exposed groups. but were not consistently observed.

The only effect seen in mice exposed to S-mH/gmz/Cu microwaves was a ———”:f7

3 S o5 Rh
e B g i




X

\

) -
A reduction in retigg;ocyte concentrations (P <0.02). In one of four
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exposures at IO-mH/cmz/bulsed microwaves, mean bone marrow cellularity

was reduced (P <0.02) in the microwave-exposed mice, and in another

group the concentration of S%rculating lymphocytes was increased (P <0.05).

In only one exposure (lo-mu/cﬂz”fdf 360 h;) was any effect noted on
serum proteins: a reduction (P <0.02) to 5.1 + 0.29 g/d1 in the exposed
vs 5.6 + 0.36 g/d1 in the sham-exposed mice. This was due to a decrease
in alpha and beta-globulins, with no effect on albumin or gamma-globulin
concentrations. No effect on bone marrow hematopoietic colony-forming
units (CFU) was revealed by CFU-agar assay techniques following exposure

of mice to 5—mN/zﬁz/pulsed microwaves. In 1 of 4 exposures of mice to
Son

; Gtes 4
lo-mu/pmz/bulsed microwaves there was a significant (P £0.05) 1ncrease//’

in CFU-agar colonies. No significant effects of exposure to lo-mwlamé
microwaves were observed on assays of in vivo and in vitro cell mediated
immune functions. No exposure-related histopathologic lesions were

found from examination of several tissues and organs.
INTRODUCTION

The reported effects of microwave exposure on the hematopoietic
system are conflicting. Much of this results from the varied animal
species and strains used And to the wide diversity of exposure methods.
Baranski and Czerski (1) have recently summarized the results of studies

involving henatoimmunologic effects of microwave exposures of animals.
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The present study was undertaken to evaluate the hematologic and : 1
immunologic effects of microwave radiation in mice under well-controlled

and defined exposure conditions.
MATERIALS AND METHODS

ANIMALS
Female Swiss Webster mice were purchased from a commercial supplier 2 i
at 45 days of age and placed in isolation for 15 days prior to the

start of each experiment. For each study sixteen mice were randomly

assigned to two groups: eight for microwave exposures and eight for
sham exposures. The group assignments were not revealed to the Principal
Investigator until after all clinical pathologic parameters had been

determined.

EXPOSURE CONDITIONS AND DOSIMETRY

Pulsed microwaves in the 3-GHz (10-cm wavelength) region of the

spectrum, within the S-band, were selected for these studies. An

APS/20E radar transmitter was provided for use on this project by the

U.S. Navy. The unit operates at a frequency of 2.88 GHz with 0.8-cr
2.3-usec pulse durations at pulse repetition rates of 925 or 308 per
second, respectively. By pulsing the transmitter through the external
trigger circuit with a time-mark generator (Hewlett-Packard), the 0.8-usec
duration pulse can be pulsed at 20, 100, 200 or 308 pps. The radar
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transmitter was adapted for use in the laboratory to provide for field
exposures in an anechoic chamber (2). For this research project animals
were exposed to a well-defined plane-wave field in the far field of a
transmitter antennae (16.1 dB gain) within an anechoic chamber. The
exposure system was calibrated originally using standard antennae range
measurements (2), and the accuracy of these determinations were verified
by measurements made with an omnidirectional probe and meter (Narda,
Model 8305). For CW exposures, an appropriate waveguide was installed
to allow powering of the antennae with a continuous wave source. A
2.5-kW microwave source (Varian Model PPS 2.5A) operating at 2450 MHz
was available. This provided the means of testing the relative effec-
tiveness of CW exposures at the same average power levels used for
pulsed microwaves.

For each study eight mice were individually housed in lucite tubes

10-cm long x 7-cm diameter, with 2-mm-thick walls (Figure 1) and exposed

simultaneously to microwave radiation in the far field within the anechoic

chamber. The tubes containing the mice were placed on two polyfoam
shelves, four mice per shelf (Figure 1), that was located 3.05 meters
from the 16.1-dB gain antennae for S-mN/cm2 exposures and 2.13 meters
for lO-mH/cm2 exposures. The distance between the tubes was 18 cm.
Control mice were handled, housed, and sham-exposed similarly to the
exposed mice. In the initial studies they were 1in a location adjacent
to the anechoic chamber that had the same l1ighting, temperature and
relative humidity as the anechoic chamber. For later studies the sham-

exposed groups were placed in the anechoic chamber and shielded by
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absorbent material during the exposures. Extensive dosimetry in the
location of the sham-exposed mice indicated effective shielding from any
incident or reflected microwaves.

Power density measurements were made with an omnidirectional probe

(Narda, Model 8305) at the eight positions to be occupied by the animals.

These measurements were then repeated with all positions occupied with
mice in the tubes except at the location where the measurement was being
made. To ensure that all animals received the same average dose over
the total exposure period, each animal was placed in a new position each
day, and thereby rotated through the eight positions over the duration
of the exposure period.

Absorbed-dose measurements were made using a twin-well colorimeter
as previously described (2). Specific absorption rates (SAR) were
calculated from these data for mice exposured parallel to the E, H,
and k-vectors. Ambient temperatures and relative humidity were recorded

for each dosimetry exposure.

HEMATOLOGY AND SERUM CHEMISTRY

Blood samples for hematologic evaluations were obtained on fasted,
1ightly ether-anesthetized mice by puncture of the supraorbital plexus.
The blood was diluted in isotonic saline and duplicate counts made using
a Coulter Model S to provide leukocyte, erythrocyte and hemoglobin :
concentrations, volume of packed red cells (VPRC), and erythrocyte

corpuscular constants (MCV, MCH, MCHC). Blood smears for leukocyte
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differential counts were made in duplicate and 100 leukocytes classified
from each smear by each of two medical technologists. Reticulocytes
were stained using new methylene blue and enumerated by determining the
number of reticulocytes in a minimum of 1000 erythrocytes. Platelets
were counted using standard methods under phase microscopy. Red cell
size distribution (volume histogram) was determined using a Coulter
Model ZH coupled to a multichannel analyzer and X-Y plotter.

To determine bone marrow cellularity a femur was debrided and
flushed repeatedly with 1.0 ml of tissue culture media. Dilutions were

made, lysed to remove intact erythrocytes, and the number of nucleated

VT

bone marrow cells enumerated using a Coulter Model ZH. The contralateral

femur was removed to obtain bone marrow impression smears for cytologic

evaluation. In addition, bone marrow and spleen sections were stained

using Prussian blue for subsequent evaluation of tissue iron stores.
Bone marrow myelocytic stem cells were quantitated in vitro using

a modification of the soft-agar technique (4). Mouse postendotoxin- i

serum or an extract of pregnant mouse uteri was used as the colony-

stimulating factor(s). For these studies 50 x 103 nucleated bone g

marrow cells were cultured and the colonies counted after 7 days in
culture. Bone marrow stem cells were quantitated in vivo by the method
of Ti11 and McCulloch (5). Briefly, 50 x 103 nucleated bone marrow
cells from each microwave- or sham-exposed mouse were injected into mice
lethally irradiated using a cobalt-60 source and, 8 days later the
spleens were removed, weighed, and placed in Bouin's fixative prior to

enumeration of the spleen colonies.




Serum for clinical chemistry parameters was obtained via heart
puncture from anesthetized mice. Serum protein concentrations were
determined using an automated biuret method.(a) Serum proteins were
quantitated after fractionation by electrophoresis on cellulose acetate
strips and densitometric quantitation. Serum triglyceride concentrations

were evaluated by the enzymatic method of Hycel.(b)

IMMUNOLOGY
The cell-mediated arm of the immune system was evaluated by deter-
mining the response to keyhole 1impet hemocyarin (KLH), and contact

sensitivity to dinitrofluorobenzene (DNFB). Mice were immunized by

% WY S R

subcutaneous injection of 1 mg KLH in Freund's complete adjuvant 13 days

Rl

prior to the termination of exposures. Following the last exposure they
were challenged by injection of 20 ul KLH in the shaved flank. The
measure of response was the increase in skin thickness over the
pre-injection value (6).

For DNFB sensitization, 0.5% DNFB in olive oil/acetone was painted
on the shaved abdomen on 2 successive days. Four days later the ears

were measured with a micrometer and a challenge dose of DNFB was painted

on the dorsal side of the ear. The response was assayed 24 hr later as
the increase in ear thickness compared with that prior to the challenge
dose (7).

In vitro cell-mediated immunity studies were conducted using mitogen

stimulated incorporation of ]Zsl-lododeoxyuridine (IUDR) into spleen cell

: AutoAnalyzer 1I, Technicon Instruments, Tarrytown, NY
Hycel Inc., Houston, TX




cultures as an indicator of lymphocyte responsiveness. The cells were
cultured in the presence of the mitogen for 2 days and pulsed for the
last 20 hr with 2.0 uCi of IUDR, lysed and washed with water and acetic
acid. Coupled with this study was in vitro KLH stimulation of the spleen

cell preparations from mice immunized previously with KLH (8,9).

STATISTICS
Mean values and standard deviations were calculated by standard

methods, and group means compared using Student's two-tailed ¢ test.
RESULTS

DOSIMETRY

Power density measurements for the nominal lo-mw/cm2 exposures made
at the eight positions when empty had a mean value of 9.9-mw/cm2, and
ranged from 7.8-11.6-mw/cm2 over the eight positions. When these
measurements were repeated with mice in all positions except that
position being measured, the average power density then was 10.2-mw/cm2,
and ranged from 6.7-13.6-m|vl/cm2 over the eight positions. Similar
measurements were made for the nominal S-mwcm2 exposures, and with mice
in the field the average power density for the eight positions was
5.0-m/cn’, and ranged from 3.2-6.5-mW/cm? over the eight positions.

Specific absorption rates (SAR) were calculated from data using the

twin-well calorimeter following exposures. Seven separate expocures

R e

¥

A N e 5 2 W B




N

£

i

were made on different days for dosimetry at each vector orientation.
Mean ambient temperature for these exposures was 21.7 + 0.4 C, and
relative humidity 42 + 2%. Mean SAR values for each orientation were:
E-vector 0.63 + 0.04, H-vector 0.34 + 0.02, and k-vector 0.37 + 0.02
mW/g/unit power density (+SEM), or a mean SAR considering all vectors of
0.45 + 0.03 mW/gm/unit power density.

Air flow in the 58,200 liter anechoic chamber was 12,500-14,200 1/m,
resulting in about ~15 air changes hourly. Ambient temperature during

a seven hour exposure at lO-mw/cm2

increased ~1.8 C, e.g., during a
51 day exposure, seven hours daily, initial temperatures were 22.05 + 1.02 C

and at the end of the day were 23.85 + 0.83 C (mean + 1 standard deviation).

HEMATOLOGY AND SERUM CHEMISTRY

Hematologic and serum chemistry evaluations of mice exposed to
S-mu/cm2 for our experiments are shown in Table 1. Experiment #7 was
primarily for serum chemistry studies, but femoral marrow cellularity
was also determined. Parameters for which statistically significant
differences were noted between the exposed and sham-exposed mice are
shown in Table 2. The total exposure at 5-mN/cm2 was 75-80 hr (7-8 hr/day
for ~10 days). In two of the four experiments femoral marrow cellularity
was significantly increased in the microwave exposed mice as compared to
their sham-exposed controls. No other consistent effects on hematologic
or serum chemistry parameters were observed. One exposure (Experiment #4)
was to CW microwaves for 75 hr total exposure (7.5 hr/day for 10 days).
The only effect noted was a reduced reticulocyte concentration in the

microwave exposed group.
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Data for six experiments at Io-mw/cm2 power density are shown in : 1

Table 3. Total exposures varied from 60-360 hr (7-8 hr/day). Parameters
with significant differences between the exposed and sham-exposed mice
are shown in 7able 4. There were no reproducible differences observed

between the microwave and sham-exposed mice.

; HEMATOPOIETIC STEM CELL ASSAYS

5 Quantitations of the bone marrow myeloid stem-cell compartment as
i assayed using the in vitro methylcellulose culture method are shown in
Table 5. The results shown for each experiment are mean values of ? : 1
colonies greater than 50 cells obtained from 5-8 mice per group with »
four culture plates made from the marrow of each mouse. There is a 1
large (~40%) coefficient of variation which is more a reflection of - ‘
variability among animals than between plates for individual mice.
'However, with the exception of Experiment #13 no significaht differences :
were observed between the microwave-exposed and sham-exposed mice. % *
Quantitation of the pluripotential hematopoietic stem cell was
attempted using the 13_11!9_co]ony-forming-uﬁit spleen assay in Experi-
ments #12 and #13. For each study, marrow from each of five microwave-

exposed or sham-exposed mice was injected into five recipient mice that

were killed either 10 (Experiment #12) or 7 (Experiment #13) days later.
In Experiment #12 hematopoietic cell colonieé.observed on the surface of
spleens from tiie recipient mice were 6.0 + 3.3 and 8.0 + 5.3 from the

exposed and sham groups, respectively. In Experiment #13 the recipient
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mice were killed only 7 days after marrow injection in an attempt to

more accurately quantitate total splenic colonies microscopically (rather
than only those visible on the surface, as done in Experiment #12).

This, however, was unsuccessful since the spleen colonies were confluent

and could not be counted accurately.

IMMUNE ASSAYS

The in vivo cell-mediated immune response was evaluated in eight

mice per group in two experiments (#10-A and #14) following pulsed

- microwave exposures to 2880 MHz 3 hr daily for 20 days at a power density

of 10-mN/cm2. The results are shown in Table 6. There were no signifi-
cant differences between treatment groups.

The delayed hypersensitivity response is intimately dependent on
the interaction of leukocytes. Therefore, in Experiment #14 blood
samples were obtained to examine the Teukocyte and serum protein responses
at the time the cell-mediated immune response was evaluated. The results
are shown in Table 7. No differences were observed in the cellular
responses or serum protein fractions between the exposed and sham-
exposed mice.

The cell-mediated immune response was also evaluated in vitro
as the ability of spleen cells to enter DNA synthesis after exposure to
different T and B 1ymphocyte mitogens. The results are shown in Table 8.
There was considerable variability between mice from both groups in the

response to the various mitogens. There were, however, no significant
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differences noted between the exposed and sham-exposed mice, and the
coefficients of variation of mitogenic responses were similar for each

group. (These mitogen studies were performed by Dr. J. E. Morris).

PATHOLOGY

Extensive tisﬁues were taken from mice exposed to 10-mw/cm2 pulsed
microwaves in two studies. Exposures were for 200 and 360 hr. Tissues
examined by 1ight microscopy included liver, spleen, kidneys, adrenals,
postcervical 1ymph node, thymus, heart, lung, brain, eyes, femoral bone
and marrow. There were no histologic changes observed in the exposed

mice that could be related to microwave exposure when compared with

tissues from the sham-exposed groups. (Histopathologic evaluations were

made by Dr. R. H. Busch).
CONCLUSTONS

From the results of these studies following numerous exposures of
mice to well-defined pulsed microwave fields Qith defined dosimetry
there were no consistent effeéts observed at 5- or 10-mu/cm2 exposures
3-7 hr daily for several weeks. The only exception was an increased
bone marrow cellularity at 5-mN/cm2 which was significantly greater in
the exposed mice of two studies and greater, although no significantly
so, in a third study.

The failure to detect any consistent hematologic or immunologic '

effects of microwave exposure are contrary to those reported by Eastern
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European investigators using power densities at least 10-fold lower than

employed in these studies (1). An explanation for these differences in

effects is not readily apparent. We used a horizontal field, whereas

R R e AR e e

some other studies were in a vertical field array. Our animals were
housed individually during exposure with spacing to minimize field
enhancement or attenuation, whereas some of the earlier studies of the

European scientists used animals housed mu]tiply; and many of the previous

studies were prior to the development of precise absorbed-dose measure-
ments. Finally, one must consider a "power-window" effect in which case

one might not achieve a dose-response curve.
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TABLE 2. Statistically Significant Differences Between ]
Mice Exposed to 5-mW/cmé Microwaves and |
Sham-Exposed Mice
{
Experiment A
Number  Hours Parameter Exposed Sham-Exposed P< T
1-PW 75 Erythrocytes x 106/u9. 9.93 9.39 0.02
| Platelets x 10°/us 687 976 0.05
| Femoral Marrow x 105 15.4 1.9 0.001
| | Triglycerides mg/d1 141 14 0.05 /
| 5-PW 80  Reticulocytes x 103/ut 76 109  0.001 =
il 6-PW 75  Femoral Marrow x 10°  16.8 13.2 0.05 :
y Spleen mg 124 100 0.05 |
g 4-CW 75  Reticulocytes x 10°/y2 104 154 0.02 i

R T e,




i e e s e

§
i
!
!
]
i
§
| .““” nw
g L L
i e P
m 81 v 21 €2 + 21 02 4+ 26 S1 4 £ol 81 + 06 8l + S8 02 ¢+ (0t 9t + 1ot 0z + (€l 61 + st ot + €01 KIS 711 o Jubran waaydg
m 02+ 062 02+ 062 02+ 062 01+ 092 G 1+ (02 8L+ ¥ 02+ 06 0L+ 092 01+ 06 01+ 06 e s 6 Jybyan Apog
H 6t + 6C o8 1 1L 8t + 90t 92 + ¥2t 61 ¢ 86 €1+ 1 §2 4+ <€ 19 + 621 » + €01 €+ 221 % Sappaadkbyay
; 0°Z+ 06 0°Z+ 00t 02+ 08 0°Z4+ 0R --- -~- 02+ 02l 024+ 021 0L+ 001 ©2Z+ 0O 01+ 0 0z 02 1 supingoyy 4
{ 0L 0UL 0ZF 09 0LF 0Ll 02F 09 S 0Le 01 0Le ORI 024 02 02 012 01E 09 0t o 1 suringoyy
§ 0°LF 09 0°2F 0Bl 0Z% 091 0€F 0N (0724 012 0ES 00 02+ 091 0L 09 0'Es 02 02+ 0R Z SWEIRQOY8
i 02+ 08 0'CE+ 09 0€C+ 08 06+ 0729 0v+ 06b 0G4+ 005 Ob+ O¥S 02+ 025 0FE+ OIS 0+ 005 3 Wengry
60+ WS (S0 95 90 95 6203 US (0% BF  OC0 0°G  SE0 S BF  KEO+ BN i = 1p/6 wi310ag im0}
125 9°v1 »LT WEL 2EF L6200 9993 2722 194 90¢ 0Se 961 L4 £ §S+ LB 0Ee 86l ST 9B €5+ 00 &+ BN o0t ¥ MOsImy peammd)
§ 681 + 806 682 + 506 502 *+ 9r01 091 + stol 9L + ub6 €2 + 6101 261 + 288 §52 + 88¢ 892 + 0001 852 ¢ 211 101 ¥ 21Ny
: 90°0 5020 210+ 910  $0O S Y00  E0°0 S 900 20004200 20005200 SO0+ €00 SO0+ PO 200500 2000+ 100 €00+ 00 S0°0+ W00 /DL X Stywiegsoy
m 1003 10°0 90703100 200+200 ¥O0+2000 W00 070+ 900 0 0 10°0+ 10°0  £0°0 + 10°0 20°0 + €0°0  €0°0 + £0°0 /0L ¥ SAkouay
! 65703 9%S  B0TLI9SS  BLOIOLY 690 T MR Bl E6'E 0RO+ IEE  PLIOCE LI WE 6807 MY 6801 E0S 60704 9°E  EL°0S KT s ¥ saykdendnty
g BI'O 4080 f20+€6°0 (VO+E60 BED+RIO (270 +£9°0 020 90 8204290 6270+ €90  L1°0 +S5°G 220+ 90 120 +8Y0  62°0 + 290 3701 X SHiudoanay
¢ 9LF 00 ULF L9 8O LS 03 US 2t 9% 0Us 6E 9L ¥r VLe BY  0LY 6F 60 S5 60+ ¥ B0 2V /.01 X 308
€5 + el 2L v 02 9 + 251 Sk v 191 95 + 661 I+ 6L 9 ¢+ 66 06 + 651 29 4 161 801 + Sl /01 X sMpndy Iy
i YOS 9BE PO I'BE L0 2LE SOF LUE 0k 095 0L+ 09 L0+ fE 904 €8E 0L+ 00y 0L+ 00K 01+ 06 01+ 08 MM
i €0+ 2B ¥0F OBl RO Sl MO SUL w0 £/ 80 L1 L0+ 2°fL vOr £l S0+ SBL S0 SBL €0+ 641 SO 971 b
{ 0L+ 0Ly 0L+ OB 02+ 06F 013 06 01 OBy O0hv 0fk 02+ 0B 02+ 0fr 01+ 0/r 024 0ty 01+ 08 0L 0B Pl
9°0% 0M SO F SP S0+ BSI L1 SML S0 1§10+ 2SI L0 §Wl 0 €8 0L+ VEL PLA ZE §0F 1St 60+ ot 1P/5 b
{ VEOS2L JSFOVB0B ENOVGLR 9670 4 /2R P04 ERE  E00 S S06 260 P (B 250 SBUB 950 8L (9042 [0+ IS0 08 /g0 x e
| CUS S99 U7 €88 0°Le ¥20 bR 666wl LM 604 2720 LTLs 066 S+ BUE S E M BT+ UM 270+ 266 61 2L 1p/1® g
i 9 9 9 9 9 9t 9 9 9 9 06 06 (#4) aansodxy 14y PaLIIY
i 0 002 0 09¢ 0 (]} 0 09 0 ) (] St sanoy erey
i o L (] ] 0 i 0 € 0 £ 0 L4 Avg/samey
i 3 T paseddy weys | paseday
- R i & b

[Us 1 v sonqea veon] (O/me 05k - ¥VS) mﬂvie_ 40 Kypsuaq samny
Pt SeAUMOUDIW POSING ZN-08B 03 Pasodx) IN liy suoijeniea) djbojojema  “E TV



——— e e WA TN Y A N IR R WY TOSTA T TR DI R N T R SRR e P N TNy -

A ONR Y

3 TABLE 4. Statistically Significant Differences
% Between Mice Exposed to 10-mW/cm2
' Pulsed Microwaves and Sham-Exposed
: Mice
Experiment
Number Hours Parameter Exposed Sham-Exposed P<
8-PW 75 Femoral Marrow x 10°  14.8 20.4 0.02
Spleen mg 128 103 - 0.01
: 9-PW 60 Lymphocytes x ]03/u£ 5.03 4.34 0.05
12-PW 360 Protein g/dI 5.12 5.62  0.02
a Globulins g/d1 0.73 0,92 0.02
8 Globulins g/dl 0.79 0.96 0.01
Thymus mg 58 44 0.01
13-PW 200 VPRC m1/d1 38.3 36.5 0.05
Erythrocytes x 10%/us  8.08 7.72 0.05
CFUc Colonies 37 - 28 0.05
Triglycerides mg/d1 73 35 0.05
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TABLE 5. Bone Marrow Colony-Forming-Units
In Vitro from Microwave Exposed
and Sham-Exposed Mice (Mean + 1 SD)

Experiment Power
No. Microwave Density Exposed Sham P <
4 CW 5 38.4 + 12.6 36.2 + 13.9 NS
6 PW .5 27.8 + 10.4 31.4 +10.3 NS
7 PW 5 23.9 + 18.1 22.8 + 8.9 NS
10 PW 10 20.4 +.10.1 17.7 ¢ 1.7 NS
n PW 10 26.1 + 9.9 22.3 4+ 8.7 NS
12 PW 10 12.9 + 3.70 17.0 + 19.2 NS
13 PW 10 27.7 + 6.1 0.05

37.0 + 15.0
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TABLE 6. Cell-Mediated Immune Response of Mice Exposed to 10-mN/cm2

Pulsed Microwaves 3 Hr Daily for 20 Days (Mean + 1 SD,

n=8/group)
KLH Response DNFB Response
Experiment A Increase in Skin A Increase in Ear

Number Group Thickness (um)  Thickness (um)
10-A Exposed 53 + 109 256 + 53
Sham-Exposed 148 + 76 196 + 38
14 Exposed 1562 + B8} 109 + 66
Sham-Exposed 127 + 53 119 + 66
Unsensitized Controls 60 + 58 10+ 18
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i TABLE 8. Stimulation Index' of Spleen Cells to Various Mitoggns 1

F’ (Mean + 1 SD, n= 6/groupg Mice exposed to 10-mW/cm

3 hr daily for‘ 20 days.
Mitogen Exposed Mice Sham-Exposed Mice

Concanavalin A 23.3 + 14.0 22.4 + 7.9 |
. Lipopolysaccharide g.3% 5.2 5.5+ 3.5 J

Poke Weed Mitogen 3.7 % 2.0 4.8+ 2.3

Phytohemagglutinin 24.5 + 33.9 : 22.8 + 29.8
Keyhole Limpet Hemocyanin  10.2 + 9.2 10.9 + 10.5 1

1 - CPM after mitogen exposure
Stimulation index CFH_F—T_?'_?L_I_o unstimulated sample {
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