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[ Abstract] Objective To study the effect of Huatan Chushi Decoction on the ultrastructure of thymus cortex and oxidative damage
in aging rats. Methods A total of 40 Wistar rats (weighing 130-170 g) were randomly divided into normal control group, aging
group, decoction group and positive control group, with 10 rats in each group. After receiving subcutaneous injection at nape of neck
with I ml/(kg + d) normal saline in the normal control group and 48 mg/ (kg + d) D-galactose in the other 3 groups, the rats of above
groups were gavaged distilled water at 10 ml/ (kg + d) in the former 2 groups, 20 g/ (kg + d) decoction in the decoction group, and
0.3 g/ (kg + d) vitamin E solution in the positive control group. At the end of 40 days’ intervention, all rats were sacrificed, and the
contents of total antioxidation capacity (T-AOC), lipid peroxide(LPO) and lactate dehydrogenase (LDH) in the serum were detected. The
ultrastructure of thymus cortex was observed with transmission electron microscopy. SPSS statistics 20. 0 was used to perform the statis-
tical analysis. One-way analysis of variance was applied for multi-group comparison, and Bonferroni test for comparison between
groups. P<0.05 was regarded as statistical significance. Results The body mass of rats in each group was increased significantly on

the 14th, 28th and 41st days, and the growth rate was slightly lower in the decoction group than the other 3 groups, but there was no
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significant difference among the groups (all P>0.05). On the 41st day, the T-AOC level was significantly lower while the contents of
LDH and LPO were obviously higher in the aging group than the control group (P<0.01). The T-AOC level was remarkably increased
while the content of LDH was notably decreased in the decoction group and positive control group than the aging group (P<0.05).
The serum LPO content was decreased in the decoction group and the positive control group, but statistical difference was only seen in
the former group (P<0.01). The decoction group had higher T-AOC level but lower LPO content when compared with the positive con-
trol group (P<0.01), but no such difference was observed in the content of LDH (P>0.05). In the aging group, the epithelial cells
and lymphocytes in the thymus cortex were significantly reduced, and displayed obviously destroyed cell structure, with shrunk and
deformed nucleus, decreased mitochondria, endoplasmic reticulum and other organelles and increased lysosomes in the cytoplasm. The
decoction group and the positive control group showed larger numbers of epithelial cells and lymphocytes in the thymus cortex and
obviously improved cell structure when compared with the aging group. Conclusion The decoction can improve the body’s antioxidant
capacity, reduce oxidative damage and accumulation of oxidative products, increase the numbers of epithelial cells and lymphocytes in

the thymus cortex, and protect cell morphology and mitochondrial ultrastructure. Huatan Chushi Decoction has an intervening anti-aging

and immune function

[ Key words]

aging; total antioxidation capacity; thymus epithelial cells; thymus lymphocytes; Huatan Chushi Decoction

Corresponding author. ZHANG Li-Fen, E-mail: zhang. lifen@ bucm. edu. cn

R — AN]SR Y F AR LR, SR R Y
AR DIVEZE R, IR N ) b Bl A B
WEAF A5 B R X3 U R IE AR AN e W A, B
R BT Bl A EAE  RERM,
PRI BH  RRIRORS =, JhS2 S LA — | B BE AR IOR
by, TCAT L 48 AR T RIA B BB ALRT LA
TR S SR EE S0 P b R
SRALIA S e DI RE ST B AR YT BB MR YA AL
Tk HIERZIRBRIR I AR IR IR LN )2, 186
FOME PR BT G e | LA SRR o I I A
e M LA K Bl JDoRE A 45 22 b 28 AR v L 5 AR
BRIE 25778 R A (H AR FIPL AR B, AR 5256 LA
D2 FL W5 i 22 MR B e R LR AL R BRI 1
TG =2 K BUE SPE ST (total antioxidation
capacity , T-AOC) . FLIR I &/ (1actate dehydrogenase,
LDH) JigFiit ) (lipid peroxide , LPO ) F1fi i K7
JO PN b S 200 JL R EEL 200 P B 2 A, AR R R
MTRLTENS 2y RN 8

1 ST

1.1 xR

1.1.1 3h¥W {RE4AFh Wistar KEL 40 2, —Z 5
Yy, iR 20 H AR 130~ 170 g, I F K EZ5)
WFIEBE s = (ShW A = A AR IES 198004 )

1.2 29l & 5000 (1) BRI . th BR
Bz R IRE R ARGA R (KR 2R
ERAFIRHEME IS E ) o A2 LL 7 A 2R 1K
12 2 h J5 B 40 min HUUEVR , P90 5 A5 1098 7%
7K FIE 30 min BOUEWE , 501 2 IREGMHR AR 2 4= 24
THN 2g/ml, 4 CORFEIRFE ., (2) 4R E R
FJUCKHEET il 265 T i, #iE5 . 981210) -

FIRE AL, % 4E 4 & E (vitamin E, VitE) |, FIFR &
HHL 6 g, INAIR-80 1.2 g, i FEHI 2], ARG B U
NS HEZE AT R 5 i 2 O FUIR , 5 5 e
200 ml (&t -80 K 0.6%) ., (3)D-2FFL A
(4165:980022, FiERF ) ) o F A BRER 2K HE Al
B 5% W £ . T-AOC iR 7] & H 9% [E Randox 2%
AR LPO AT & LDH A I3A57] & 3 i =
MR A AL

L.1.3 AXg% 754 4060 BEETE 960MC 5430k
FEHRE DML IS = 8 2R 7 ; Opera
2 B 3E A 53 BT A 7 [ Bayer 23 ] A2 77 ; Philips
EM 400ST HL5% 1 K HER R A B AR = 1At

1.2 A&

12,1 MERIGI R R A e 4 2 3 KRRV AR il 4%
BMB(PIE BRI )75) 2, 40 H—2¢ Wistar
TR R 7 M AR IR SR 1 SR R AL 30 1
SUEE H 2095 B T 7R D2 FLBE T 48 me/kg, i
Zri i 40d, A4x 10 HAENIEF X B B H 8
N AT AR R AR B K SRR RUBE ML 43
FE e AR K B E X IR T R
1R, TR bR M 21 4 H O 8 16 28 BRI 1% K B
20/ (kg - d) ,FHHEXT IR R HE B AR E B
0.3g/(kg - d), 4 FIE % N IR 45 H 3 H 5%
TRFRZEIR K o PR BRI K% = (IR B, — R B i, )/
T 5 o

1.2.2  IMVEARACRAE OIS H & SCHRE 41 K,
eI BRI 1. 5 ml, 250 BT , -70 °C WRAFFRFRE
1.2.3 17 T-AOC .LDH .LPO #&ll 1.7 T-AOC
FHPEE Randox 2 7385741 ( Control No. NX2331, Lot
No. 091 NX) Kl | J5L B Ay LA [ 441 S A 90 IR
TEARPEWLER 2K I ( metamyoglobin ) f4 fil i /E FH T~ , 4=



FRAE AR BV EPRZE 2022 4F 1 28 H %521 4 55 1 # Chin J Mult Organ Dis Elderly, Vol. 21, No. 1, Jan. 28,2022 - 51 -

RO A A4, 5 27— B R XL (3 - £ 3 7 I 198 e e —
6T iR ) L ERAE FHAE R 2 60 A2 Ao FENN
AFRAKT 3% AP S Ak AT B A e S 1, o 22
55, I LDH N FH B 3h 71, i Bayer 28wl Opera
2 H A HHAR I s 3% LPO b H &R AR 2%
i b €0 7 v A A
1.2.4  JOfe R B i Bapm A M Rl £ KRR ik
JUE A k Ab BE S, A B i R IR Rz 5T U0 Bk
I mmx1 mmx 1 mm /N E F 2% 736 1 & € W
H B VR R 1% 8RR WA S 8, kS &R 5
ik , R ER RS A0 . LKB-V AU A ALY A
B S5 A R A S et VR AR
1.3 SitFERIE

K HI SPSS 20. 0 Ge i+ 514 k47 5cdiE o dr . 1t
ORI b 22 (xxs) Ko, Z U HEECR
FHHLIR & 5 2290 M1 (One-way ANOVA) | 41 1] 9 P
35 % FH Bonferroni 556, P<0.05 NZEFH %1t

LUV SV
=2 =

2 & R
2.1 BHAXR—BRENE
IEF R IR B L miA eEE H @ L0 T

SR KRS B OKRIER, maAKR
B G E , BA R S VE K EEE R
RERE HEAR S AL R a2 AMRIT AR R
BRI BB I 7
2.2 UEREFNEZRBRERENI T

SEHS 014,28 (41 d FRICE: HOR BUA &, 25581
7R SO A A K A LA, 22 R TG
B () P>0.05) ; LK 14 .28 41 d 45 41 K B R
AT B A TR IR 2 A T 4 R R A H A
3 MG, A AL e, 22 g it 22 B L (3
P>0.05;% 1),
2.3 HEREFNEZARMDE T-AOC.LDH &

LOP 7k F &0
BITE 41 K, SIEF XA i, 84K

BRI IE T-AOC /K1 5 25 B# A1, 1% LDH , LPO 7K
VR EF R, ZF A E L (3 P<0.01),
Sl t g, b 8 B T 4 AN BE P xR A i v
T-AOC /K3 T+, i3 LDH /K & 3% F &, 22
SIH G (B P<0.05) ;AL B BRI 20 1l v
LPOKFRETFR, 2R ARIT¥E XL (P<
0.01) ; FHYEXT BR 40 1l 7 LPO /K- A BRI, {2 2
S FE XL (P>0.05) , SHMXRA L,
LR BRI AL I T-AOC /K- 8 & 8, L7 LPO
KB ERMK, ZF AR HFE X (Y P<
0.01) ;2 A7 4H MY LDH i, 2R LT #&E
SL(P>0.05;32),
2.4 WIERIEFHX R EEE K R IR KRR
ZHREm
2.4.1 IEFXIRA MR R R AIp AR, £
R AR TR R A 2 S gL T, A
B0 Mot PN R = 8 1 S, AL T P T D . 5
IR TA) i Rz I ] LA 22 1 bk E2L 200 i, 240 i 322
B LTI R B, bk U 40 i 52 R s 1B
A, 2 AR 475, A e v, e (a
Jo o3 A A A) AZATIE RE s BT/ MLJBE PN AT DL R AR
FI BT 5 (B 2A)
2.4.2 M MR H TR AR R R BR 5K
e AR ERRS R AR e €Ly B AN i
BEPUIR RIS ZORBEAR . M BT P 2ok 1A | P Joit 1) 45 24
L2 BRI 2 A AN (B 1B) . R
U B o Ik B2 4 e 50 ek /L, 4 e T Bt ) S 49 K, DE R
PR, AR 4 AR R B W] L T4
JYL AR 38 4 T b, - 285 R 1 O T /MR AE 5 BT
PIZRE AR | P  IX S5 At L sk L (D 2B)
2.4.3 ALIKBRMEA  WRR Rz BT bR AN MK IR A A
ARIEH YLt T BE AR | R B ] B 4 K, Gk (A 45 )
NSRS I WS N O NI o R L )
(L 1C) ;M i B J5 9k L 240 B 483 49 5 455 780 201 0
I EEL 200 B A A 2 34 22 | TR PN o R 4 4 i
AR 2 E (] 20)

F1 EBREZINREXREREN RN

Table 1  Effects of Hua-Tan-Chu-Shi decoction on body mass of aging rats (n=10)
Group 0d(g, x+s) 14 d(g, x+s) 28 d(g, x+s) 41 d(g, xxs) Growth rate( %)
Normal control 151.44+15.53 201.44+28.75 236.22+49.43 252.44+52.16 66. 69
Aging 164.90+11.20 222.60+27.04 249.70+42.29 260. 70+37. 10 59.92
Decoction 153.40+9. 00 198.60+17. 10 214.70+20. 12 224.20+22.75 46.48
Positive control 154.90+13. 19 213.90+19.91 246. 60+30. 08 257.00+33.92 65.91
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F2 UWEREFAWNFEZARMDE T-AOC.LHD X LPO 01
Table 2  Effects of Hua-Tan-Chu-Shi Decoction on serum
T-AOC,LDH and LPO in aging rats

(n=10, x+s)
Group T-AOC (mmol/L) LDH(U/ml) LPO( pmol/L)
Normal control ~ 1.210+0. 220 0.832+0. 189  2.150+0. 241
Aging 0.278+0. 114" 1.631+0.540 " 3.685+0.578 "

0.794£0. 122%*2440.738+0. 077" 1. 68320. 37622
Positive control 0. 489+0. 066" 0.964+0. 314* 2.913+0.476

Decoction

T-AOC: total antioxidation; LDH: lactate dehydrogenase; LPO: lipid
peroxide. Compared with normal control group, “* P<0.01; compared
with aging group,” P<0.05,"™ P<0.01; compared with positive control
group, A2 p<0.01.
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Figure 1 Thymus epithelial cells of all groups under electromicroscope

A: normal control group( X7 000) ; B aging group( X7 000) ; C: decoction group(x7 000) ; D positive control group(x14 500).

A B

B2 mETFRROEREEEEK R AR S A
Figure 2 Thymus lymphocytes of all groups under electromicroscope( x7 000)

A: control group; B: aging group; C: decoction group; D: positive control group.
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