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[ Abstract]  Objective Differences in peripheral blood and immune cell phenotype were compared between aged
and young Sprague-Dawley rats. Methods The peripheral blood cell count, leukocyte classification, immune organ

coefficient, immune cell phenotype in peripheral blood and spleen, and pl6 expression in spleen T cells were detected in 8-
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week-and 12-month-old rats. Results Compared with young rats, the peripheral blood leukocyte count and percentage of
lymphocytes in aged rats were decreased, and the percentages of erythrocytes, hemoglobin, neutrophils, eosinophils, and
basophils were increased. However, there was no difference in the percentages of platelets and monocytes between groups.
Additionally, there were no differences in thymus coefficient and spleen coefficient between young and old rats. Peripheral
blood immunophenotyping indicated helper T cells, regulatory T cells, natural killer cells, and monocytes were increased,
whereas B cells were decreased in aged rats compared with young rats. However, there was no significant difference in
cytotoxic T cells. In old rats, markedly lower numbers of B cells (CD45RA) were present in the spleen compared with
young rats, and there was no significant difference in CD3 cells between the groups. In addition, the expression of
P16mRNA in spleen T cells of aged male rats was significantly higher than in young male rats. Conclusions In aged rats,
the differentiation of peripheral blood cells was deviated, the proportion of neutrophils was increased, and the proportion of
lymphocytes was decreased compared with young rats. The proportion of regulatory T cells in the peripheral blood was
increased , and the proportion of B lymphocytes was decreased in the peripheral blood and spleen in aged rats compared with
young rats. These changes in innate immunity and acquired immunophenotype suggest that the immune function of aged rats
was decreased and the regulation of immune function was disordered, similar to changes in the immune system of elderly

population. The expression of P16 in spleen T cells was increased in aged rats, and therefore might be used as a biomarker

for immune senescence. This study provides primary data for the study of age-related diseases and ageing animal models.
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Table 1 Comparison of peripheral blood cell counts between aged and young rat

ZH53\3 H FHHEHA(n=10) EAEH (n=20)
Group\Item Young group Aged group
FI4ii(10°/L) WBC 8.17+2.57 5.82+2.7"
LI (10" /1) RBC 6.030. 83 7.24+0.53*
M2 1 (g/L) HGB 127+5. 06 134.327.94"
M/ (10°/L) PLT 846.2+175.7 809. 5+108. 1
rhPRL AL T 53 (% ) NE 27.73+4.78 38.89+4.91*
WRELANM A 43 (%) LY 69. 41%5. 05 56.33+5.35*
SRR MR AT 43 L (% ) EOS 1. 48+0. 59 3.03+0. 96"
W PR, A A FT 23 LUXT L (% ) BAS 1.090. 23 1.4120.37"
AR S HX L (%) MO 0.29=0. 11 0.36+0.2

T SHAEREAHLL, © P<0.05, ™ P<0.01,
Note. Compared with young rat, * P<0. 05, ** P<0. 01.



[ LA R 2R 24 2020 4F 2 A5 30 555 2 Chin J Comp Med, February 2020, Vol. 30, No. 2

67

2.3 SNEAMmMBRESE

T A ARSI AN i 4 B T 4 (CD4) (A
TPET 401 (CD4 CD25) (AN e#EPE T 40 (CD3
CD8) B 4 fifd, F 4K 4% 11 4l i ( natural killer cell,
NK) FEAZ AN, 25 Fh A0 A B T T 01 LI 2,

MAGER R, 5SEFERRLE, BFEH KR
FORERD T 240 M 8 R T 40 AR AN 45 40 i A B
AT =, B A REA, A s T 4R LA i
ZE5t, M THESY, EFA58) T 40 (32. 34
+1.93)% FFF3(39. 67 + 1.75) % ( P<0.05) ; Z4E
ZHIETTE T M (2. 30 + 0.42) % - F+5) (6. 58 =
0.93)%,(P<0.01) ; ZAEL] [ R A 540 (3. 02
+0.36) % FTFE](6.21 £ 0.66)%(P<0.01) , Z4F
HEARL AN (0.43 = 0.11)% b F+3] (1.00 =
0.15) % (P<0.05) ; I THAF4L , %44 B 4HHI A

0.6

>

iR A

Thymus coefficient

(39.14 + 2.30)% FREF](31.50 = 1.88)% (P<
0.05) ., dHMazEE T AR DL 22 5% WAL 3,
2.4 BeEHmEsE

T A AR S M B EL 0 S CD3* A CD45SRA®
tefal, UK 4,

RN, 5SEFAME, 244 CD3 41t
K WL B S 2% 5 CD4SRA M (46.42 + 3.65) % %
K3 (38.69 + 5.52)%, ZF A EH (P<
0.01), &5HRILE S,

2.5 P2 T 4458 P16 mRNA RixE4

AT AREIEAE KB T RS 40 P16 mRNA 3%
KA 4B T 41HE, RT-PCR &1 P16 mRNA
Tk, R EOR, M TR AEREE KR, B A
PR P16 mRNA ik B B FH 5, A 1. 03+0. 28
FFFE 4. 7442.05(P<0.05) , Z5HRULE 6,

0.8+

+

jos]

0.64

0.4

S 3

Spleen coefficient

0.2

0.0

B 1 B RS AER R EAS R A

Figure 1 Comparison of organ coefficient between aged and young rat
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Figure 2 Representative gating strategy for peripheral blood immune cell phenotypes analyzed by flow cytometry
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Figure 3 Comparison of immune cell typing in peripheral bloodbetween aged and young rat
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