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Effects of Kidney—Nourishing, Marrow—Replenishing, Spleen—Invigorating,

Blood—Nourishing Decoction on Marrow Cells Apoptosis in Rats with Anemia
WANG Zheng=Yin', CHEN Yan', LIU Wei—Wen',
GUO Ming—Zhang’,  ZHANG Xiao—Ru'

(1. Pharmacy School, Fujian University of Traditional Chinese Medicine, Fuzhou 350122 Fujian, China; 2. Chinese Medicine
School, Fujian University of Traditional Chinese Medicine, Fuzhou 350122 Fujian, China)

Abstract: Objective To observe the effects of Kidney—Nourishing, Marrow—Replenishing, Spleen—Invigorating,
Blood— Nourishing Decoction on marrow cells apoptosis in rats with anemia. Methods A total of 48 Wistar rats were
randomly divided into blank group, model group, low—, middle=, high—dose Chinese medicine groups and
carnine group (positive control) , 8 rats in each group. A anemia model was established in the model group and
various medication groups by intraperitoneal injection of cyclophosphamide, and the blank group was given
intraperitoneal injection of the same volume of normal saline. After successful modeling, the low—, middle- and
high— dose Chinese medicine groups were given intragastric administration of Kidney— Nourishing, Marrow—
Replenishing, Spleen— Invigorating, Blood— Nourishing Decoction at the dosage of 6, 12, 24 g-kg '-d',
respectively, the carnine group was given intragastric administration of carnine at the dosage of 0.05 g-kg™'-d™',
and the blank group and model group were given intragastric administration of the same volume of normal saline,
the treatment lasting 2 weeks. After medication, the peripheral hemogram was tested by full-automatic blood
analyzer, the percent of marrow cells apoptosis was measured by TUNEL assay, and features of marrow cells
apoplosis were observed under optical microscope, and the protein expression levels of B- cell lymphoma/

leukemia—2 (Bcl-2), Bel-2 associated X Protein (Bax), cysteinyl aspartate—specific protease (Caspase) 3 and
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Caspase 8 in marrow cells were detected by Western blotting assay. Results Compared with the blank group, the

counts of erythrocytes, leukocytes, platelets and content of hemoglobin as well as protein expression level of Bel—-

2 in marrow cells were decreased in the model group (P < 0.05), more marrow apoptotic cells were seen under

optical microscope, and the percent of marrow cells apoptosis and protein expression levels of Bax, Caspase 3

and Caspase 8 were increased (P < 0.05). After intervention of Kidney— Nourishing, Marrow— Replenishing,

Spleen—Invigorating, Blood—Nourishing Decoction, the above indexes were obviously improved. Conclusion The

mechanism of Kidney—Nourishing, Marrow—Replenishing, Spleen—Invigorating, Blood—Nourishing Decoction for

anti—anemia is possible to be associated with reduction of marrow cells apoptosis.

Keywords: Kidney— Nourishing, Marrow— Replenishing, Spleen—Invigorating, Blood—Nourishing Decoction;

anemia; marrow cells; cell apoptosis; rats
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Table 1 Comparison of the peripheral hemogram in rats of various groups (x+5)
205 A () LT A% (107 L7) FAE (10’1 ai/RE(10°- L) s R (g- L)
2 8 7.71 +0.58 9.01 + 1.34 934.88 + 72.21 146.88 + 8.15
A2 8 2.63 +1.59" 375+ 1.817 669.75 + 246.77" 60.88 + 30.55"
H IR Al 8 5.98 +0.327 6.52 + 1.49? 955.38 + 245.14% 122.63 + 3.85%
2 A 8 5.00 +0.33 8.37 = 1.61% 1219.63 + 178.08% 104.75 + 6.88
24 R A 8 5.56 +0.27 9.72 +1.31? 1078.38 + 129.48% 109.38 + 5.24
WLTTE 8 6.04 +0.17% 12,96 + 1.31% 956.38 + 252.66° 119.25 + 6.18%

DOP<0.05, HasAdbi; @P<0.05, SEAIH i
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Figure 1 Comparison of the pathological features of
marrow cells apoptosis in rats of various groups
(by TUNEL, x400)
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Table 2 Comparison of the percents of marrow cells

apoptosis in rats of various groups (x+s)
215 BUAR(H)  EREAIR T 53R (%)
ZEHH 8 2.00 = 0.76
ALY 8 66.36 = 5.37"
S RET (Al preil 8 35.13 £ 4.32
b 8 21.63 = 3.58%
Hp 2 A 8 19.13 + 10.33%
WUH2H 8 16.38 + 1.92%

OP<0.05, H=5HALLE; @P<0.05, SR AL
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Caspase 8 HJWestern Blot FBik &
Figure 2 Western blotting strips of Bax, Bcl-2,
Caspase 3 and Caspase 8 in marrow cells from rats of
various groups

R®3 FBHEKXRBEHEMBax, Bcl-2, Caspase 3. Caspase 8 ® ARIEKFLLE
Table 3 Comparison of the protein expression levels of Bax, Bcl-2, Caspase 3 and Caspase 8

in rat marrow cells of various groups (x+5s)

4151 BAEL(H)  BaxMIXfEiki: B2 %Eikf  Caspase 3 M Fikht Caspase 8 HHXT ik it

2 4 8 0.27 £0.11 1.41 £0.19 0.24 + 0.04 0.46 + 0.14
FETZH 8 1.12 £0.16" 0.45 +0.15" 1.14 £0.21% 1.35+0.27%

L RET (ARl 8 0.86 + 0.22? 0.70 + 0.19? 0.87 +0.14% 0.99 +0.18%

LR bl 8 0.81 + 0.20% 0.84 = 0.22% 0.83+0.11% 0.89 +0.28%

L RELTE el 8 0.75 + 0.22? 0.94 = 0.22% 0.69 +0.12% 0.78 £ 0.21%
JilINCEEEl 8 0.62 + 0.22? 1.01 = 0.25% 0.48 +0.14% 0.65 +0.17%

DOP<0.05, HosAdbE; @P<0.05, S AL



55 EES], S RN H IR 7 X A B A 0 1001
3 itk 2R, RN L. EZAE, AN AR

B L2 AT AR 1 AR I AY B R Bl
o EBEER AN )T R AN, AT
F W], 3 I A0 A e R A N O T
AR, AR R IR B RE A A R
s, e Bk A0 A A FE TR O I T (Fas ) (5
Sl A CD34 AT T, T RESNT A T
LD B4 bk T/ 1 L — 1< x B (Bel-xL) 7E£L
0T R IRl T T R A SO
Bl K 5T A0 M 365 LA DY T R AR R R b, SRR
LA B S e SO0 B s et 45, AT
WA I A, S EET L,

Bel-2 SRR AN I 115 545 T A LR A %
RS ER,  Bax & Bel-2 G — > EH 14
FTZR S, Al U AR AR B S, 2
MR C 2R R B MR, E— s e
Caspase, FEAIMIMT. . Bel-2 7] 5 Bax JE 514
TIRIR, BHIEHHA AR o S T AoRi Ok IR I 2R
Pt AT 7R (Smac ) B, 5 T 400 o) 2000 i 9 T2
Caspase 3 5 Caspase 8 M2 4N ML 8 7155 1% T 4t
)3, o S A B U T OB Y R sh AR T 40
o Caspase 3¥TG J5, 7I 102400 — B IR I 1 A%
W2 B0, M DNABS, JROEMEAZIR N DI )
Wik, RN ICHAT I, R AY IE R
JEAS o Caspase 8 IG5, Wi — 5 LR AR
A AR C, BORP TR >, D Znfga o,

MBS B EORE , E EE RS, BPR A
AAA e, eI s K A RS I, T iy A=
R T MR A7 A R K AR T B BT e 2
B DRI, MORM BB A B PR AT AT AL A
58, AP BEPHEIRIA R . RME 5 g R
M5 AHIE S s B2y, il E SRR,
HIF. B2, Dinlabaiks i, 45 B AR, W
I P B S H i . O RIR . mEER . (K
= JAFAE, BCH MIROR, ., MWz, n]fE
Wgs AR I, TR T . Mfd T BN
Fgy, MitdFH-F, HF. B, v, %
REIL, BORORHMEE, . M. B2, alige
HOKS, AR, DIANRIIIN. Z oty HIHN
gy, Lot FRH A En, AMF. B2, arAbiF
BB, sk AR, SRR, A, O
Wgs, Beabim, SOEm, CGREad) 8HA i

Rt Wes =, AMIFR MAMAL,

ARWFFELERFRM, B fkS (9% 1 5 A T
fe IR RS R 2T A0 B A . AL il R
B ML H S, eE R OR A S A ISR
FEARZT LK BB BEA IR T E 4%, NIRRT
7 Bax, Caspase 355 Caspase 8 fE 115, [
PR T 007 Bel-2 S RIN . $E-AT7 538 Ak
BLT AT A 0 A i RS A ML T, DT
Wi MASAEE, LUAYT AL,

B HET i B A S e, D CE R4
PR TR AR BE RIS A (R A 1 5 b I AR
FHALH, #E— 2025 e kb i Ty 24 2 Je Ak it 5% L Al
B0 1 SE IR 45 R W AP A — SR R 2 Ak, 2 Ab
LA HENL TR Iy 25 R AL S SR A, XA
B mLLE A R, R T . &
R X T A, /AR L B A
T-H4 % . Bax. Bel-2. Caspase 3 5 Caspase 8 5=
FRIBRYm, . mf el TG R, A
[ L B —E 2R, B E L. RK
I AR RE AR i R RO O, IR E A S
(RIS v R B R A5 BRI 24 2 700 o T 25 4
M A5 e 2 2 WA W, 12T BB T
L o S8 AN B ARG R LR I D R A0 8 R e
Smac. Bel-xL. Fas % HAh A 45 K 7 19 52 i i
e

Sk

(1] 25390, fokfd, FIR. ARkEEIM] 9. dbat: AR TA
JiAt, 2018: 536-538.

(2] Z=fieide, WOk . 22 0 AT V20 P S L ALl (). B 7 I
SBEsEAR, 2001, 24(2): 79-80

(3] #iHi, RAdE, ZonH. 2R rikee (M) 4. dbat: A
B IA Rk, 2010: 1698.

(4] BRer. 225 RS k42 (M) 2 W dbat: AR TA: il
#, 2006: 1169

(5] HRMG, M, ZEibil, 5. AR T Roxd ERBEBE AT /)
FURIVE T B AL 1], sz, 2016, 38(6): 1205-1210.

(6] B/, ZR9E, PRI, &% B ESRXY I MCATXT PR I Al 3
15 2 0 2 RE A A B i S RB A sg e (], Th 2, 2017,
48(1): 121-128.

(7] Xf, MRILA:. SPSS 7R 58 2B AL TH 2 A FEAS 0] 2 1 LA
Nemenyi BAIEE: i B LT . AP EBA G, 2009, 26(2):
214, 216.

[8] PHILPOTT N J, SCOPES J, MARSH J C, et al. Increased



10

UM BRI AR

02 Journal of Guangzhou University of Traditional Chinese Medicine

b

202145 A4 38 B4 5401
May 2021, Vol. 38,No. 5

—
O
[

apoptosis in aplastic anemia bone marrow progenitor cells:
possible pathophysiologic significance [J]. Exp Hematol, 1995,
23(14): 1642-1648.

KAKAGIANNI T, GIANNAKOULAS N C, THANOPOULOU E,
et al. A probable role for trail- induced apoptosis in the
pathogenesis of marrow failure. Implications from an in vitro model
and from marrow of aplastic anemia patients [J]. Leuk Res,

2006, 30(6): 713-721.

[13]

[14]

leukemic K562 cell line[ ] ]. Apoptosis, 2004, 9(3): 377-384.

LOSSI L, COCITO C, ALASIA S, et al. Ex vivo imaging of

active caspase 3 by a FRET-based molecular probe demonstrates
the cellular dynamics and localization of the protease in
cerebellar granule cells and its regulation by the apoptosis—
inhibiting protein survivin [J]. Mol Neurodegener, 2016, 11
(1): 34-54.

OLIVER L, LECABELLECM T, PRADALG, etal. Constitutive
presence of cytochrome ¢ in the cytosol of a chemoresistant
leukemic cell line[J].Apoplosis, 2005, 10(2): 277-287.
JAKUBOWSKA K, GUZINSKA-USTYMOWICZ K, FAMULS-
KI W, et al. Reduced expression of caspase—8 and cleaved cas-

pase— 3 in pancreatic ductal adenocarcinoma cells [J]. Oncol

[Fricsmdt. 1&m#)

D]

HEL, MR 637000)

[10] MIZUTANI T, TSUJI K, EBIHARA Y, et al. Homeostatic
erythropoiesis by the transcription factor IRF2 through
attenuation of type I interferon signaling [J]. Exp Hematol, [15]
2008, 36(3)- 255-264.
(1] AERRZ, sz, TR, 45, BRERER A TRYT XA By
fij\ml,u%”“éﬁﬂﬂﬂdﬂtﬂ E AANNN RS (RIS Lett, 2016, 11(3): 1879-1884.
2001, 22(4): 189-192.
[12] LIUF T, GOFF LK, HAO JH, et al. Increase in the ratio of
mitochondrial Bax/Bel=XL induces Bax activation in human
== I
NEEFSEM ]1 BRIFFSHIEREXT
- B,
MR BEEEH
R, ek, BAN, KA, A%, B
(L mseii O BERE R e R, TS 6375005 2. )1HEEE 2Bk Ja B e
WE:[BH)] B AaFS T8 TRKRREF0EIEXT K (RA) KRR KR f 2 F
6 FlEAHEME SD K R AL A BT KL, #AM, RAFEHEMK. ¥, &7

kS

12.5. 25 mg/kgig B a2,

%g
S P P95 IR A F o TNF-o) . & a4 (IL)-10. IL-17.

5T I R RFFHAERABRE . R &G

HFNRKE);

Wi B HA: 2020-06-24
fEZE B kMR (1979-), B, Wi+, FIAREIT; E-mail: Zhangjunsophial 14@163.com

BIREE: %

EEWA: MR AR H (45 18SXHZ0536)

, MEAF T, P
LRI, #4828, SHhERE,
FRAHREAFLL(HE) £ & MBI LT ABREFRIL, FIAHELEEENEREFTRTEREG S4B
KRB B B PR AR B (TRAP) 22 &, 3 WL B X Y B AL BB dm Rt 0L
IL-23 548

Bl, Wi+, BIFEAFER; E-mail: jiangke2010@ymail.com

Hoi) B 45 71‘5’( EREN

Hp A2 K R
THAKRA>ANNF LT REAFEH K625,
wBRyH. BRERIFHRR, BORBE

HEu, 7@:@[15/\0 N ES T .

KR BEBE %, 9% 2B A7 (ELISA ) % 41 8]
KRB G IR EP T A R 4 R R AR T

AR (] K75 Rk



