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SUMMARY

Total peripheral blocod Ilymphocytes were
evaluated by age and exposure status in the
Adult Health Study population during three
examination cycles between 1958 and 1972,
No radiation effect was observed, buta significant
drop in the absolute lymphocyte counts of those
aged 70 years and over and a corresponding
maximum for persons aged 50-59 was observed.

INTRODUCTION

A study was undertaken to tabulate absolute
lymphocyte counts in a large population of
atomic bomb survivors in addition to nonexposed
controls. The data spans a l6-year period
beginning 12 years after exposure. An attempt
was made to isolate possible perturbations in
absolute lymphocyte counts due to persisting
radiation injury and/or age.

MATERIALS AND METHODS

The Adult Health Study (AHS) sample is the
major population of people who are evaluated
by both clinical and laboratory measuremenis
at RERF. The AHS population in Hiroshima
and Nagasaki consists of a selected sample of
irradiated survivors and controls matched by age
and sex within each city.! In 1958, biennial
examinations were initiated at the ABCC facilities
in both Hiroshima and Nagasaki for this cohort
which  originally numbered approximately
20,000 people.

Participation has been voluntary with a partici-
pation rate of about 80%. In addition to the
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recording of extensive medical histories, physical
examination and routine laboratory analyses
including complete blood counts, urinalysis, etc,
were performed on all subjects. Air dose radiation
exposure (T65D) estimates have been completed
for most of the AHS sample, Belsky et al* have
reviewed the results of the first 10 years of
examinations.

Data concerning lymphocyte counts were stored
in the form of total white blood cell (WBC)
counts, coupled with corresponding WBC
differentials. These data were easily converted o
absolute lymphocyte counts by the simple
calculation:

Ny, BPEFVCIIELOREEE, BRE Y
OBEMEBEERETLITbhA, EROERER
(TED ) #HELCOERANB LA ZORREF IO
THTLTw3. Belsky 5213, Z¥QW0EMO
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Uy Bt T 2 RME, 2pmBkE L 0
e AR HBEOBTREEATRS. Zh
LRI AROMELZFHEIZED, VY RBHH
~DEREESTH 5.

Absolute Lymphocyte Count = total WBC x % lymphocytes
VRN B =2AMRE XY » 3 REa K

Data from examination cycle 1 (1958-60),
4 (1964-66), and 7 (1970-72) were analyzed
independently. The data were tabulated in 2
matrix fashion with age at examination (0-29,
30-39, 4049 . . . ) as columns, and T65 dose
in rad (NIC, 0-9, 1049, ... ) as rows. As
indicated below, each enfry in the matrix
consisted of: n (number of persons in that cell),
mean (mean absolute lymphocyte count for that
cell), and SD (standard deviation). The non-
exposed or not-in-city (NIC) group was checked
for a pure “aging” effect. Both radiation and
aging effects were sought in the exposed groups.
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B )
: n = 197
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wi T
SD = 758
s
RESULTS ¥ B

The results of the three examination cycles
analyzed are summarized in Tables 1-3. There
appears to be no relation between the magnitude
of the absolute lymphocyte counts and the
extent of radiation exposure., Figures 1-3 {(cycle
1, 4, and 7) present these data in graphic fashion.
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TABLE 1 ABSOLUTE LYMPHOCYTE COUNTS, FIRST EXAMINATION CYCLE (195860}

#1 ) oY, 1R (1958— 19604 )

RERF TR 10-79

Apge in years
T65 Dose in rad - Total
0-29 30-39 4049 50-59 60-69 T0+

NIC No. 607 740 559 580 393 130 3009
Mean 2180 2111 2078 2216 2055 1996 2127

SD 744 750 739 810 834 681 769

09 No. 879 875 650 739 517 181 3841
Mean 2138 2041 2131 2172 2103 2060 2113

Sb 757 713 748 840 855 806. 780

1049 No. 364 372 386 454 287 125 1988
Mean 2105 2105 2063 2165 2088 1949 2098

SD 178 744 742 805 815 851 782

50-99 No. 169 231 162 214 138 44 958
Mean 2096 2068 2029 2167 1980 1838 2065

SD 1729 728 751 866 698 629 759

100-199 No. 197 283 158 204 117 25 984
Mean 2086 2059 1966 2122 2017 1935 2054

SD 758 740 743 787 786 707 759

200-299 No. 106 171 89 85 58 12 521
Mean 2186 1996 2020 2013 1993 2037 2042

SD 757 640 820 592 743 795 707

300+ No. 164 192 89 111 79 19 654
Mean 2247 2051 2000 2186 2259 2027 2141

sD 820 729 756 828 927 772 803

Total No. 2552 3033 2162 2449 1616 542 12354
Mean 2143 2074 2074 2172 2073 1988 2104

SD 757 727 747 816 823 768 771

One can control for age with these graphs by
selecting a specific bar pattern and following it
along the abscissa. For all three cycles, with age
controlled, there is no consistent relationship
between radiation dose and the absolute number
of lymphocytes.

Figures 4-6 are taken from Tables 1-3 respectively.
They graphically demonstrate a significant
diminution in the absolute lymphocyte counts in
the 70 or more age group, This finding holds
true for all three examination cycles and for all
groups, whether heavily irradiated or nonexposed.
Table 4 analyzes the data in a different fashion,
with the mean absolute lymphocyte counts
transformed by square root® to produce values
which follow the Gaussian distribution. For each
of the three cycles, the mean lymphocyte count
for the 70 or more age group is significantly
less (P<<.0001) than that of all individuals aged
0-69.

IRSDTFIIOHEVERRNEBRY, BBt
TiTE, EMOHERDELHFTES. £k
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HEL2 TR/ 70RLELOTHE. ZOMA
i3, Zo0EHZREowThIZLEDSshIL, £
EEHEBSICLERRBCLED RS, 4T,
EHB ko TEERENLY ¥ SREHBROTE
EERVAHNDOFECRE 2 8IF L, Gaussian 57
$ET A RD A Zo0RBBEEOVT R
FVuTH, TOELEOEDTEY ¥ 52kHE, 0—
RN LEBEOBEINLERIIS 2 (P <0001 ).
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TABLE 2 ABSOLUTE LYMPHOCYTE COUNTS, FOURTH EXAMINATION
CYCLE (1964-66)
#2 W rRREHE, ¥4 FMRE (1964—1966%)

. Age in years
T6S Dose in rad - Total
0-29 30-39 4049 50-59 60-69 70+

NIC No, 245 288 639 612 550 225 3059
Mean 2094 2109 1972 2114 1990 1883 2038
SD 672 738 659 738 703 646 709
0-9 No. 320 1102 774 749 717 308 3970
Mean 2061 2071 1988 2139 2011 1864 2040
SD 620 701 674 761 736 715 712
10-49 No. - 169 380 359 432 412 170 1922
Mean 2041 2109 2097 2114 1975 - 1810 2047
Sp 670 683 753 741 782 639 732
50-99 No. 52 244 193 179 196 67 936
Mean 1994 1979 2006 2042 1965 1724 1976
SD 620 640 726 627 738 725 685
100-199 No. 81 350 223 186 194 T 1105
Mean 2014 2073 1939 2143 2025 1978 2039
SD 600 706 696 . 722 912 744 744
200-299 No. 55 203 135 107 85 37 622
Mean 1928 2004 1937 2164 1958 2114 2011
5D 596 772 661 712 712 944 730
300+ No. 93 216 128 110 114 44 707
Mean 2130 2136 20184 2074 2215 2047 2123
SD 782 697 761 721 696 652 721
Total No. 1041 3484 2574 2450 2323 937 12809
Mean 2050 2074 2004 2123 2005 1865 2041
SD 654 709 692 740 752 697 718
DISCUSSION F %=
Lymphocytes are exquisitely sensitive to radi- o 2SRRI AT L T ERD THEUE T H %. Cronkite
ation, Cronkite and Bond* have ranked Bt Bond4 (3, WM O M &, REBIHLT
mammalian tissue in order of decreasing suscep- BE2HEOSuEnd5IEEIIEOE S ILHERITT
tibility to radiation: w5,
1. Spermatogonia 1. HEE
2. Lymphocytes 2. 1) Rk
3. Erythroblasts a
4. Remaining classical hematopoietic ti 5. HER
- Remaining classical hematopoietic tissues 4. 7 Do AEEy 5 25 AL
5. Epithelium of small intestine a
5. gL
6. Stomach
7. Colon 6. H
. 7. &g
8. Skin 8. It
9. Central nervous system ©x -
10. Muscle 3 PRMES
11. Bone 10. #7
12. Collagen n.o#
12. BHE

Schrek® has demonstrated marked destruction of

normal lymphocytes in vitro following exposure Schrek * 12, MBAENODIERY ¥ /%R b3 # 0rad
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TABLE 3 ABSOLUTE LYMPHOCYTE COUNTS, SEVENTH EXAMINATION CYCLE (1970-72)
#3 Y oSBT, ¥ 7 EERE (1970—1972%)

Age in years
T65 Dose in rad Total
0-20 30-39 4049 50-59 60-69 70+

NIC No. 67 322 807 499 499 354 2548
Mean 2167 2060 2064 2067 2010 1792 2018

SD 115 709 704 689 701 665 704

09 No. 93 448 1013 649 674 487 3364
Mean 2077 2096 2048 2095 1933 1758 2000

SD 650 686 693 729 696 618 697

1049 No. 39 178 386 325 377 238 1543
Mean 1969 2085 2053 2136 1968 1739 2003

SD 568 740 690 739 3 642 | 717

50-99 No, 10 75 288 150 160 105 788
Mean 1912 1981 2013 2088 1926 1689 1962

SD 603 594 642 657 638 590 642

100-199 No. 18 89 364 189 164 111 935
Mean 2004 2040 1968 2042 1888 1643 1938

5D 620 589 681 708 638 671 677

200-299 No. 12 57 213 107 83 53 525
Mean 1823 2094 1964 2149 1922 1779 1987

sb 612 902 676 889 672 649 751

300+ No. 36 85 225 91 93 63 593
Mean 2519 2316 2137 2048 2024 1835 2122

SD 795 916 736 768 650 612 763

Total No. 283 1293 3519 2089 2108 1441 10733
Mean 2114 2087 2042 2094 1959 1757 2005

5D 698 719 694 727 690 637 T04

TABLE 4 SQUARE ROOT OF MEAN ABSOLUTE LYMPHOCYTE COUNTS BY AGE

F#d4 PHY OREHEOEFE, FkH
Examination Age in years
1 Significance level
cycle 0-69 70+
1 44,72 43.3 P =.000075
4 44.63 424 p=<10-16
7 44,52 41.2 P=<10-24

to as little as 50 rad of ionizing radiation.
Following whole body irradiation, there is a
rapid decline in lymphocytes from the peripheral
blood, lymph nodes, thymus, spleen, and other
lymphoid tissues® Thisabrupt fall in lymphocyte
population cannot be explained solely on the
basis of damage to lymphocyte producing stem

DEERHEFRHLALLIS, BL{HBEAAL
ZEERHTVE. 25WERICE, ML,
UovosE, faig, BERECZOMO Y L oEEO
gy SREFEET .S ChiE, E&THBY LY
RTH 2 nMfan BN EBHECDT, Y ¥
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FIGURE 1 MEAN ABSOLUTE LYMPHOCYTE COUNT BY DOSE,
FIRST EXAMINATION CYCLE (1958-60)
1 Y/ Rads, HR3— % 1RAMEER, 195819604

23001

<49

2200 - 0+

2100

2000 +

1800 -

MEAN LYMPHOCYTES / mm3

1800 -

ol i@l belolQl  hedokind el bl

NIC 0-9 10-49

L7774 50-69 AGE ATB

-~
X

55

.,
K

(>
he?

(X
e’
>y

eted

-

L/
R
L/

L)
)

TS
O
S
N
.
Je

5

Tols!
o

k=

A

¥
.’
()
2o

LA (
%

LI Y
SeTetels!
e
retets’

e
()

%
L)
()

@,
>

&
[> () J
K X ko
&4 L) >
e o el
> e X
[ o) e oy
] [ ) B4
[y 9 (3
a5 3 o
Y 0Je )

Y

)
%o’

"o

50-99 100-199

T65 DOSE IN RAD

cells as even short lived lymphocytes have a
relatively long intermitotic period.” It is generally
agreed that ionizing radiation has a “lympho-
cytolytic” action similar to the action of a
pharmacological dose of corticostercids. In
animal studies, Hulse® described a bimodal
disappearance of lymphocytes from the
peripheral blood and bone marrow following
sublethal irradiation. After a rapid decline in
the majority of circulating lymphocytes, there
was a slower drop off in the remaining population.
This was understood fo represent an initial
“cytolytic” effect on mature lymphocytes
followed by a slower decline due to fajlure of
production by lymphopoietic cells.

In contrast to an isolated exposure to high doses
of radiation, the effects of low dose, chronic
“radiation exposure (e.g., radiation workers,
radiologists) on absolute lymphocyte counts
have usually been towards lymphocytopenia,
associated with a mild leukopenia.® However,
there have also been reports of leukocytosis with
lymphocytosis.>'®

HAEESSBHEOBRBOZCE > TIHHMTE
v, EPREROs B A corticosteroid MM M{ER &
E#n ") R RBETERALRT I LG, —HKIC
MH 5N TWVA, Hulse? &, BIHERIIHFT,
HARUT ORI % ORBMER PEHIC
BB RN REOH R EME LTS, WR
Yy RBREORBYIRBL 2R, BOOY ¥
BENLVBBREEETHLT S, S, R0
CREIFTREVNOHBHE" 2B ) vk
ERAROSEEREBI LB GEIERRT L0
EFELHENRE.

Bl ESEREERREOEG L, BiEnE
155 B OST SRR () 2 SR R R o S i, B
BEE) VTR, BER0Y v BiE Rk
ETHEE LTI, BE, BEOQMKRBIEMHD
VR b AR SR TWwA. S AL, U X
WEEpIAMRBEORSEL 5.5
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FIGURE 2 MEAN ABSOLUTE'LYMPHOCYTE COUNT BY DOSE, FOURTH
EXAMINATION CYCLE (1964-66)
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T65 DOSE IN RAD

The rate and extent of recovery from severe
postirradiation lymphocytopenia has not been
well documented. Wald® has pointed out that
the time intervals in the sequential depletion,
reappearance, and complete reestablishment of
lymphocyte populations has a variance with
species as well as with the extent of exposure.
In a study involving rabbits exposed to large
doses of radiation (300 rad) lymphocyte recovery
was incomplete at 3 months.”! Conard,'? in
reporting on the Marshallese accidentally exposed
to fallout radiation, noted a relative lymphocyte
deficit in the exposed cohort up to 8 years later.

Late studies on lymphocyte populations in the
survivors of the A-bombs in Hiroshima and
Nagasaki are not complete, The early findings
were reported by Blaisdell’® in a summary of
hematological studies performed at ABCC, in
both cities, during 1947-59, In 194748 (19-32
months after exposure) a hematology survey
(HE67) of Hiroshima survivors was undertaken
involving 924 Hiroshima survivers, selected from
more than 16,000 people who had given a history

HHBBERIEAEEDY » B Lr SsOEE
HEURBEBISVWTE, »F V&L, Wald®
i, Vr/igkols, BHE, RURL L 0HOERE
R, EBOREIEUCRS 50 & RRICED
NHERICEDREZAEEBL T 5. K0 KsH
(300rad ) ICHER L A~ HXOPEETE, 3»+HE
CHEVTHY X RO EFIEETHo LI
Conard'? (3, Btk THCHBAREEL ~ Marshall
BHROERLowTHEL, HRSFEHILVLTY
HEgm Lt ) 3 REb2ZOTH 3.

B8 - RECHTAERERED) Y RIZMT 28
EOEERFET LCwi . NG R Blaisdell
21947 — 59 IZF T @ ABCC Gifh h A~ I ¥ % 49
HEFEHLEEL T 5. 1947—48E (HikH 5
19—-325 A#%) CEBOBRE LT s I ERE
(HE67) #fTht, SHIRFEBREIB0OBMNI HE
rELAEBOBEBEELS0ALEORASEIFA
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FIGURE 3 MEAN ABSOLUTE LYMPHOCYTE COUNT BY DOSE, SEVENTH
EXAMINATION CYCLE (1970-72)
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FIGURE 5 MEAN ABSOLUTE LYMPHOCYTE COUNT BY AGE, FOURTH
EXAMINATION CYCLE (1964-66)
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FIGURE 6 MEAN ABSOLUTE LYMPHOCYTE COUNT BY AGE, SEVENTH
EXAMINATION CYCLE (1970-72)
B6 Ty vosERigA . ET—E T RS, 197019724
2519
2300 - f
/4 300+ RAD
2200 -
2100 —
_

2000 - |

1800 I~

| )

0 L | FF4) ] Yod 1 1sd 1 L) ] YA | .V |
0-29 30-38 40-49 50-59 60638 70+

AGE AT EXAMINATION



RERF TR 10-79

of epilation within 130 days of the A-bomb. At
that time, the gamma component of total
radiation exposure was estimated to be 300-
700 rad for this cohort (even though 20% of the
individuals were more than 2,000m from the
hypocenter). The control sample consisted of
995 individuals from Kure City (approximately
19km from Hiroshima). Leukocyte counts and
WBC differentials were performed on both
groups. Although the total leukocyte counts
were approximately the same in both the
Hiroshima survivers and the Kure controls, the
relative lymphocyte count was slightly lower and
the eosinophil count slightly higher in Hiroshima.
In 1948-49, a follow-up HE67 survey with a
similar but not identical sample failed to
demonstrate a difference in lymphocyte per-
centages between Hiroshima survivors and Kure
controls.

During the years 1953-56 an adult medical
survey (ME74) was conducted in Hiroshima. This
sample was designed to focus on a population of
heavily irradiated survivors. It consisted of 5,000
adults who reported themselves to have been
within 2,000m from the hypocenter at the time
of the bomb {ATB) and who gave a history of
epilation, purpura, or oropharyngeal ulceration.
The control cohort was made up of a group
matched for age and sex, who were reportedly
3,000-3,500m from the hypocenter. There
were no significant differences in lymphocyte
percentages between exposed and controls.

The results of the AHS first five cycles of
examination (1958-68) were reported by Belsky
et al.2 The effect of radiation on the lymphacyte
counts was not analyzed at that fime. The
present study investigated this question for three
isolated cycles. In the analysis of the data there
was awareness of several confounding problems
which could have influenced correlations with
radiation exposure.

Blaisdell® noted a fall in the mean leukocyte
count in Hiroshima during the period 1947-56
(9000/ml to 5500/ml). He points out that this
decline was coincident with controls, and
therefore not a radiation effect. WBC differ-
entials did not change significantly duging the
same period so that the absolute lymphocyte
counts fell proportionately. A similar decline,
during the same time, was noted in Nagasaki,
albeit the absolute figures were slightly higher
than in Hiroshima. Also, a general decline in

10

ERAREAMB LT ALOTH . HEF, ZOER
ORERBEEDOF yoHiIE, 00— 700rad &
HEESNL(AEL, 0% 00 52,000m L E
OHETHBL TR ). RBIZEST (IBEETH» 5
H1%m) DIERSAS S E 2T A ZOEEHI
SWTHNHKHUBEERUAMRFHBREIIThA
. 2AMREGESOEREL, SOMMETE
FERIC T -4, EETRERE) &/ 38gl
Db, FERIREIEXPEr -7/, 1948408
i, A—Tli2eFRERILARELER L TITAA
ZHE 6TEHSAETIZ, HEOERE L SONEE
EDMIcY AR ERRICEERD S N L Ao

1953—564EIC1, LS TR AME (ME ) #iTh
M, CoMBERE, BEHBFIEERELT
BEEh, FBEELHA52,000m ik
H0, KB, #M, JPOBEERBEEESL L
ML HS,00AN5 L340 TH- . AU
i3, BOHA53,000—3,500m iz ST, FRA
VR R R —B e 4T A, BB MR
Oz Yy ARESRI, AELEELLLL
RO A

BABRENEO YOS EN(1958—684) o #2
g8k, Belsky 62 2 k-THEsh TS, K
i, BEHEA) yNRBIIRETERIIOoOWTIE,
BHAiTbhado, SEORER, ZOHESE
FNFUZSORMEBTHRLLOTH . EH
BRI Y- TIE, BEHEREOBBCBELE
FLEBAR-APOBMBELHNBAEET 32 L&KM
LTwi.

Blaisdell™® {3, 1947—56E QMM I &I 3IE5 D
T A MY OETF(9000/ ml 55500/ ml )%
BHTHED, ZOETUHRBHCL-BLTEDS
hE0T, REBOBETIILVEERLA. A0
HoBERzoOMMPICERELAELERS AP ok
DT, Uy ARERRLERIIEFLATRERL
. BT, BCHMBCR#BOETARDS AL
H, BHABRBERLEDLPPEL oA 4, 2O



leukocyte counts throughout Japan was supgested
at that time. The decline in WBC is believed to
be related to a reduction in intestinal parasitism
and a shorter duration of bacterial infections in
the resident populations of Japan, coincident
with improved hygiene standards and the intro-
duction of antibiotics during this period. In
reviewing WBC counts from the five examination
cycles, 1958-68, values appear to have stabilized.

1t seemed probable that age ATB, as well as the
vague phenomenon of aging might have an effect
on absolute lymphocyte counts and needed to
be controlled for if one was to look for an
isolated radiation effect. Experimental studies
on rats and mice!™® have shown that the age
of animal at the time of irradiation plays a
significant role in the development of late
radiation effects (i.e., induction of neoplasms,
lens opacities, life shortening, etc.). The late
effects were greater in those animals exposed at
a young age, dropped off with exposure at
increasingly older age groups, and often showed
a second peak with exposure at a very old age.
Jablon and Kato,!® in studying the mortality of
A-bomb survivors, reached a similar conclusion
in regard to the leukemogenic effects of radiation.
They reported that those most susceptible to this
effect were either in the youngest or oldest age
brackets at the time of exposure, while those in
the intermediate age grouping (10-49 years)
had a significantly lower risk.

The supposition that radiation could effect
lymphocytes, years after exposure, is not without
some precedence. Awa et ai'? have described
chromosomal aberrations in circuiating lympho-
cytes from A-bomb survivors, 20 years after
exposure, Though the isolated effects of radiation
and aging might be too small to be detected, a
potentiation, through the combination of the
two, might be appreciated though it was not
detected in the present study.

Lymphopenia is not unique to acute radiation
expousre, Cassileth!® has catalogued multiple
causes of lymphopenia including immunoglobulin
disorders (e.g., Wiskott-Aldrich Syadrome, thymic
abnormalities), intestinal lymph loss (e.g., tho-
racic duct drainage, impaired intestinal lymph
drainage as in Whipple’s disease, severe right-
sided heart failure), increased lymphocyte
destruction {e.g., acute radiation exposure,
chemotherapy, increased plasma corticoids) as
well as a myriad of miscellaneous maladies
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including Hodgkin’s disease, aplastic anemia,
sarcoid, acute and chronic renal failure, terminal
carcinoma, and miliary tuberculosis. In order to
isolate a pure radiation effect on absolute
lymphocyte counts, the sample size must be large
enough to render the relative effect of any of
these other causes of lymphopenia (each with a
small incidence) insignificant. It was feit that the
sample size of approximately 12,000 people was
large enough to provide this “washout” effect.

Absolute lymphocyte counts give no information
concerning the relative population of T or B ceils.
It is conceivable that one of these subpopulations
could decrease with a compensatory increase
in the other, yvielding a normal absolute lympho-
cyte count, Data on T and B lymphycyte
populations are not available from the AHS
sample. In future years, with the implementation
of simpler techniques for enumeration, these
two populations of Ilymphocytes could be
critically evaluated.

A crosssectional approach (i.e., looking at an
isolated cycle examination) is not ideal in that it
lends itself to a selection bias. Subjects exposed
at an old age might be the individuals who have
age-related changes in their absolute lymphocyte
counts. At the point in time where the cross-
sectional analysis is made, these individuals might
no longer be living. A more ideal approach
would be to follow any particular individual,
longitudinally, through all examination cycles.
It is anticipated that this type of study will be
conducted in the future at RERF.

In the course of analyzing absolute lymphocyte
counts for radiation effects, it was necessary to
look at the isolated effect of age, at time of
examination, in order that its effect might be
controlled when assessing radiation effects. Also,
absolute lymphocyte counts in aging populations
is a phenomenon with ifs own significance,
independent of prior radiation exposure.

As the prototypical immunocyte, the lymphocyte
is the focus of attention in the controversial
immunologic theory of aging; a theory proposed
most notably by Walford.}® In essence, the
theory predicts that the failure of the immune
system leads to accelerated senescence, by leaving
the organism vulnerable to infection, neoplasia,
and the so-called autoimmune diseases. This
failure can come about either by failure of
lymphocyte function or by simple reduction in
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the number of immunocytes, The limifations,
over-interpretations, and over-acceptance of this
theory have been reviewed by Schwartz.?°

Lymphocyte function (e.g., response to allogenic
lymphocytes, pokeweed mitogens, and phyto-
hemagglutinin, as well as delayed hypersensitivity
reactions} has been shown to be impaired with
increasing age.?"*?> The effects of age on the
absolute lymphocyte counts, as well as T and B
cell counts, have not been well documented. It
is known that there is a continuous decline in the
absolute lymphocyte count from infancy to
puberty (approximately 5000/ml to 2000/ml).
Betke®® states that from puberty to advanced
old age (90 years ) no further changes occur.
Weksler? reported identical percentages of T
and B cells both in young (2540) and old
(75-96) age groups. Shapleigh®® as well, claims
the absolute number of lymphocytes do not
change as a function of age., Multiple studies
have claimed an attenuation of lymphocytes
with aging populations. A group in Poland
compared a middle-aged group of people with a
cohort aged 65-86 and found a moderate lympho-
penia in the older-age group.?® Corosella®’
noted a significant fall in rosette forming T cells
in a group aged 46-60. Conard®® in his 20-year
review of findings in the Marshallese, reported
a very slight reduction in lymphocytes with
increasing age in both the exposed and non-
exposed groups. Diaz-Jouanen et al®® found a
significant reduction in total number of lympho-
cytes in an elderly population, due mostily to a
diminution in the number of T cells.

Although Belsky et al,? in their report on the
AHS first five examination cycles, stated that
the differential counts showed no age relation-
ship, they also noted that the absolute lympho-
cyte counts were not examined. They then
stated that, in general, WBC counts did decrease
with age; the inference being that the absolute
iymphocyte counts decreased proportionately.

In the present study we were able to demonstrate
a significant (P<.0001) drop of approximately
10% in absolute lymphocyte counts in the 70 or
more age group. Though this phenomenon has
been suspected for aging populations throughout
the world, this is the first study with a sample
size large enough to convincingly demonstrate
it. It is unclear whether the magnitude of this
drop at ages of 70 and over is sufficient to
account for a reduction in immune surveillance
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to a level where malignancies and autoimmune
disorders become manifest. If this drop was
secondary to a predominant loss of T lympho-
cytes, with their potential for immunoregulation

of B cell function, then it is indeed conceivable

that this small diminution could be clinically
significant.

CETCREBEHAABET LA ZHMT ZI+ST
HBaHPEINPBTFRTHE. COFEPHFELLT
BRfaBEEo RERBRLL>TY v/ ROAKER
BPCHREL-LOTHIEHE, oS LED
BERNILAERTHIBRIEZLLND.
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