
Effect of Zhen Qi Fu Zheng granules on the bone marrow depression
model induced by Zidorf

Mingsan Miao ⇑, Lihua Cao, Ming Bai, Gangling Chen
Department of Pharmacology, Henan University of TCM, Zhengzhou 450046, China

a r t i c l e i n f o

Article history:
Received 9 July 2017
Revised 25 September 2017
Accepted 1 October 2017
Available online xxxx

Keywords:
Zhen Qi Fu Zheng granules
Zidorf (AZT)
The bone marrow depression model
AIDS

a b s t r a c t

Zidorf is a commonly used drug for the treatment of AIDS, the most common side effects of AZT was bone
marrow depression. Therefore, we investigated the effects of Zhen Qi Fu Zheng (AQFZ) granules on the
model of bone marrow depression induced by AZT. We showed that the high, medium and low doses
of AQFZ granules could increase the number of WBC in the mice model induced by AZT, and the difference
was significant (P < 0.01) compared with the model group. Each dose of AQFZ granules can increase the
thymus cortex thickness, the number of thymus lymphocytes, spleen nodule size, the number of lympho-
cytes in the spleen (P < 0.01). The medium dose of AQFZ granules can also significantly improve the num-
ber of BMC in the bone marrow depression model (P < 0.01). As well as, the low dose of AQFZ granules can
clearly increase the number of nucleated cells in a bone marrow (P < 0.05) and IL-2blood serum. So, AQFZ
granules can improve and regulate the hemogram, bone marrow and immune level of bone marrow
depression model induced by AZT.
� 2017 Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Acquired immune deficiency syndrome (AIDS) is a chronic
infectious disease with high mortality caused by Human Immun-
odeficiency Virus (HIV) (The Lancet HIV, 2016; Chen et al., 2016).
At present, the treatment of AIDS mainly includes Anti-HIV virus
and the reconstruction or recovery of immune system to being
damaged. Anti-HIV drugs have an important role in the treatment
of AIDS, but due to the emergence of tolerance and untoward effect
affect the smooth progress of AIDS treatment. For example,
because AZT can cause the adverse effects of bone marrow depres-
sion, so the use of treating AIDS were interrupted (Currier et al.,
2008; Dash et al., 2016). Natural products such as plant-
originated compounds and plant extracts have enormous potential
to become drug leads with anti-HIV and neuroprotective activity
(Kurapati et al., 2016). Thousands of herbs have been screened
for anti-HIV activity, and new compounds have been discovered
from the extracts, many of which demonstrate inhibitory activity

against HIV (Chu et al., 2011; Amy et al., 2016). Against this back-
drop, the World Health Organization (WHO) suggested the need to
evaluate ethno-medicines for the management of HIV/AIDS. Tradi-
tional Chinese medicine (TCM) in the treatment of AIDS showed an
advantage.

Although experimental studies on reducing the side effects of
anti-HIV drugs are still not many. We can get inspiration from
the combination of traditional Chinese and Western medicine for
the treatment of tumor. Some of the drugs that treat AIDS, such
as AZT, are also anti-tumor drugs (Han et al., 2015a). It is still used
as first-line anti-AIDS drugs in clinical use, in the use of AZT or
combined with other antiviral drugs in the treatment of AIDS also
appear the adverse effects of bone marrow depression (Ma et al.,
2016; Han et al., 2015b). Traditional Chinese medicine in the treat-
ment of cancer has accumulated considerable experience in combi-
nation withWestern Medicine (Lin et al., 2016; Liu et al., 2012). For
example, we often used the method of dissipating dampness and
strengthening spleen with acupuncture to ease the digestive tract
reaction after chemotherapy. Used the method of dispelling wind
invigorate the circulation of blood and acupuncture to treat cuta-
neous and mucous reactions of Kaposi’s sarcoma patients after tak-
ing AZT and radiotherapy. Used the method of tonifying qi-blood to
treat bone marrow depression caused by long-term use of AZT.
Used the method of tranquilizing by nourishing the heart and pro-
moting blood circulation to remove meridian obstruction to treat
nervous system reaction caused by long-term use of AZT. So, we
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have a lot of successful experience about combine traditional Chi-
nese medicine and western medicine to reduce the side effects of
Western medicine.

According to traditional Chinese medicine, Qi is the commander
of blood, blood is the mother of Qi. Qi is dynamic of supply and dis-
tribute, produce the composition of blood, nourish the body. If qi is
insufficient, it may lead to bodily weakness, Digestion and absorp-
tion capacity of the spleen and stomach be decreased, there is no
source can be transformed into blood. So, when the Chinese med-
icine clinical treatment of various types of bone marrow depres-
sion, anemia and other diseases often need to meet with
tonifying Qi and lifting yang. Qi and blood are interdependent
and mutually dependent. If disharmony between QI and blood,
all kinds of diseases will come. ZQFZ granules is composed of
Astragalus mongholicus and fructus ligustri lucidi. It is the role of
tonifying Qi and enrich the blood and used for a variety of asthenic
disease. It can improve the immune function of the human body
and protect the bone marrow and adrenal cortex. It is commonly
used in clinical treatment of acute leukemia with chemotherapy,
and the curative effect is remarkable (Zhu et al., 2014; Gao et al.,
2017).

According to our previous research foundation, we used of bone
marrow depression model induced by Zidorf (AZT) to study the
effect of ZQFZ granules can ease bone marrow depression. And pre-
liminary study on the effect and mechanism of Chinese patent drug
on bone marrow depression induced by HIV. To provide experi-
mental basis for the combination of Chinese andWestern medicine
for the treatment of AIDS.

2. Material and methods

2.1. Animals and drugs

C57BL/6 mice, SPF grade, female, 18–20 g. Provided by the
experimental animal center of Henan Province, No.: 410213.

Zhen Qi Fu Zheng granules (Gansu pharmaceutical Polytron
Technologies Inc., NO. 040803); Batilol (Jiangsu Pengyao Pharma-
ceutical Co., Ltd, NO. 0411161); Zidovudine Tablets AZT (Northeast
General Pharmaceutical Factory, NO. 20041201); Erythropoietin
(EPO) RIA Kit, Interleukin-2 (IL-2) RIA Kit (Science and technology
development center of PLA General Hospital by RIA).

2.2. Apparatus

BI-2000 medical image analyzer, Chengdu Taimeng Electronics
Co., Ltd.; Type MEK6318 blood cell analyzer, Japan photoelectric;
SN-695B type intelligent release gamma measuring instrument,
Shanghai Institute of nuclear research rihuan instrument plant.

2.3. Methods

Fifty-four females C57BL/6 mice, SPF grade, 18–20 g, randomly
divided into 6 groups, blank group, model group, batyl alcohol
group (positive control 10 mg�kg�1), the high, medium and low

dose of ZQFZ granules group (15 mg�kg�1, 10 mg�kg�1, 5 mg�kg�1).
In addition to the blank group, Drench AZT to other group mice in
the morning, and in the afternoon to give the corresponding drugs,
blank group and model group was given the same volume of nor-
mal saline. 1 times every day, lasted 15 days. Whole blood was col-
lected 24 h later after the last administration from the orbit. And
then test hemogram (RBC-red blood cell, WBC-white blood cell,
HB- hemoglobin) [6]⁄⁄. The remaining blood serum separation,
according to the kit method to detected interleukin -2 (IL-2), ery-
thropoietin (EPO). The bone marrow cells were washed out of
the right side of the femur by the leukocyte diluting fluid 1 ml.
Statistics on the number of bone marrow mononuclear cells
(BMC). The thymus and spleen of formalin fixed and prepared for
pathology.

3. Results

3.1. Effects of ZQFZ granules on WBC, RBC and Hb in bone marrow
depression mice induced by AZT

As can be seen from Table 1: Compared with the blank group,
the number of WBC were decreased in the model group mice (P
< 0.01), the result showed that the bone marrow depression model
induced by AZT was successful. The RBC numbers and Hb levels in
model group were slightly lower than those in the blank group.
However, there was no significant difference between the two
groups. It showed that AZT had little effect on the RBC number
and Hb level in a short time. Compared with the model group, batyl
alcohol and each dose of ZQFZ granules could increase the number
of WBC in bone marrow depression mice induced by AZT (P < 0.01).
See Table 1.

3.2. Effects of ZQFZ granules on BMC, EPO, IL-2 in bone marrow
depression mice induced by AZT

As can be seen from Table 2, Compared with the blank group,
the number of BMC were decreased in the model group mice (P
< 0.05), which showed that the bone marrow cells were signifi-
cantly inhibited, so the model was successful. Compared with the
model group, the number of BMC were decreased in the model
group and the medium dose of ZQFZ granules group mice (P <
0.01), as well as, the number of BMC were decreased in the low
dose of ZQFZ granules group (P < 0.05). The results showed that
the medium and low dose of ZQFZ granules was significantly effec-
tive in improving the number of BMC in bone marrow depression
model.

Compared with the blank group, the content of IL-2 in serum of
model group was decreased (P < 0.05), which indicated that AZT
could lead to the decrease of immune level in model mice. Com-
pared with the model group, the low dose of ZQFZ granules can
improve the content of IL-2 in the serum of mice (P < 0.01). There
was no significant effect of batyl alcohol and the high and medium
dose of ZQFZ granules on IL-2 in serum of mice with bone marrow
depression (P > 0.05). The results showed that the low dose of ZQFZ

Table 1
Hemogram of each group mice.

Group Number (N) Dose (mg�kg�1) WBC (�109�L�1) RBC (�1012�L�1) Hb (g�L�1)

Blank group 9 – 6.77 ± 1.45 8.76 ± 0.96 150.22 ± 19.76
Model group 9 – 3.48 ± 0.54** 8.36 ± 0.58 143.78 ± 10.83
Batyl alcohol group 9 10 6.36 ± 1.0644 8.03 ± 1.53 139.11 ± 27.48
The high dose of ZQFZ granules group 9 15 6.56 ± 2.2844 8.71 ± 0.80 149.22 ± 13.56
The medium dose of ZQFZ granules group 9 10 8.03 ± 0.9344 8.07 ± 0.87 139.22 ± 14.67
The low dose of ZQFZ granules group 9 5 5.90 ± 1.8444 9.34 ± 0.994 158.44 ± 18.70

Note: compared with the control group: *P < 0.05, **P < 0.01; compared with the model group, Delta P < 0.05, Delta P < 0.01.
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