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ABSTRACT

IgA nephropathy (IgAN) is a major cause of chronic kidney disease (CKD) and end-stage renal
disease worldwide. Currently, clinical interventions for IgAN are limited, and many patients seek
out alternative therapies such as traditional Chinese medicine (TCM). In the last several years,
TCM has accumulated ample application experiences and achieved favorable clinical effects.
This article summarizes high-quality research from basic science to clinical applications aimed
to provide more evidence-based medicine proof for the clinical treatment of IgAN. In summary,
gi and yin deficiency accounted for the largest proportion in IgAN patients, and the treatment
of IgAN should be based on supplementing gi and nourishing yin. Further, for patients with
severe IgAN, the treatment combination of Chinese and Western medicines is better than pure
Chinese medicine or hormone therapy. In addition, the pharmacological mechanism of Chinese
herbal medicines is mostly based on restoring the immune function, relieving the inflammation
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damage, and inhibiting proliferation of the glomerular mesangial cells.
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INTRODUCTION

IgA nephropathy (IgAN) is the most common
pattern of primary glomerulonephritis
worldwide. It is characterized by repeated
episodes of gross or microscopic hematuria
and often proteinuria.l'! Within 20 years
of diagnosis, nearly 25%-30% of IgAN
patients will irreversibly lead to end-stage
renal disease (ESRD).” In China, IgAN
accounts for 52.66% of the cases in
primary glomerulonephritis.”! The Kidney
Disease: Improving Global Outcomes
(KDIGO) 2020 guideline recommends
that the management of IgAN should
focus on supportive care.! For patients
with persistent proteinuria and at risk
of renal function progression, it is still
controversial whether the use of hormones/
immunosuppressants is beneficial.F The
current treatment for IgAN remains
insufficient and challenging;

Over the past few decades, traditional
Chinese medicine (TCM) has been widely

used for the prevention and treatment
of kidney disease and was supported by
series of evidence-based medicine for the
effectiveness and safety.* "' TCM treatment
based on syndrome differentiation is
multitarget and multipathway, which can
achieve its unique therapeutic effect by
adjusting the yin and yang of the human
body system."? Hetein, we summarize the
impacts of TCM in treating IgAN from a
theoretical basis to clinical applications and
experimental study.

THEORETICAL BASIS

OF IGA NEPHROPATHY
TREATED BY TRADITIONAL
CHINESE MEDICINE

According to several multicenter surveys,
most scholars considered that qi and
yin deficiency accounted for the largest
proportion in IgAN patients and proposed
that the treatment of IgAN should be based
on reinforcing gi and replenishing yin.['*"!
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The study results of 467 patients with IgAN showed that
gi and yin deficiency accounted for 66.81%." Two other
studies collected data of 1016 and 1014 IgAN patients,
respectively, and also came to the same conclusion.!"*
When course prolonged, the gi and yin deficiency will be
aggravated and lead to yin deficiency of liver and kidney,
then progressed to yang deficiency of spleen and kidney.
% Many studies used Lee’s grading system and Katafuchi
score system to classify the severity of glomerulus and
tubulointerstitial lesions of IgAN and then to investigate the
relationship between renal pathological classifications and
TCM syndromes.? ! It is reported that the pathological
change of IgAN patients with the spleen and kidney yang
deficiency syndrome was the most serious, and follow by
the liver and kidney yin deficiency syndrome.” For I[gAN
patients with Lee’s grade above, conventional treatment is
nourishing yin of liver and kidney or nourishing yang of
spleen and kidney.

In recent years, the observation of visible hematuria
in IgAN patients induced by respiratory infections has
been taken as evidence of the “four-hit” hypothesis in
the etiology mechanism of IgAN.®) The occurrence of
IgAN is associated with tonsillitis, which enhances the
polymeric galactose-deficient IgA1 (Gd-IgA1) production
via IgA class switching and immuno-activation.” The
tonsillectomy has been one of the hotspots in IgAN
therapy, but the results of studies from Asia and Europe
drew diametrically opposite conclusions.”2* The data
from several cross-sectional studies in China showed
that in IgAN patients, the chronic pharyngitis is around
62%—64%, and patients who had two or more respiratory
mucosal symptoms accounted for 66.7%.%"1 Chronic
pharyngitis may be the limited factor for the effectiveness
of tonsillectomy in patients with IgAN, which can be
treated by TCM with obvious advantage.

LEADING CLINICAL STUDIES ON
TREATING IGA NEPHROPATHY WITH
TRADITIONAL CHINESE MEDICINES

Chinese herbal compounds focusing on
reinforcing qi and replenishing yin

Professor Nie Lifang built up the “Yigizishen Granules”
(Huang Qi [Astragalus membranacens|, Tai Zi Shen |[Radix
pseudostellariae), Sheng Di [Radix rebmanniae), Xiao Ji [Herba
crsii], Jin Yin Hua [Flos lonicerae], Han Lian Cao [Herba
ecliptal, Zhi Zi [Fructus gardeniael, Dang Gui [Angelica sinensis),
Qian Shi [Gorgon fruif]) to treat IgAN. A multicenter,
randomized, parallel controlled trial focuses on evaluating
the effect of Yiqizishen Granules on hematuria. A
total of 204 patients were randomly classified into the
treatment group (Yigizishen Granules) and the control

group (Shenyan Kangfu Tablets). After 12 weeks of
treatment, the detection rate of hematuria was 13.73%
in the treatment group and was 27.52% in the control
group (P < 0.05).P" Another randomized controlled
clinical study used Yigizishen capsule to treat 176 IgAN
patients with proteinuria. After 12 weeks of treatment, the
decrease of the 24-hour urinary protein quantification is
42.6% in the treatment group and 32.6% in the control
group (P < 0.05).¥ Chen e al. conducted a multicenter,
double-blind, double-simulation, randomized controlled
trial to evaluate the therapeutic effect of Shenhua Tablets
(Huang Qi [Astragalus membranacens|, Nv Zhen Zi [Ligustrum
Incidum aif], Bai Zhu | Atractylodes macrocephalal, Jin Yin Hua
[Flos lonicerae]). A total of 131 IgAN patients with qi and
yin deficiency syndrome were included. At 12 weeks of
treatment, both Shenhua tablets and Fosinopril could
reduce urine protein quantification, and there were no
differences between the groups.”!

A randomized controlled study conducted by He ez al.
included 79 IgAN patients with qi and yin deficiency.
The control group was treated with “Guben Tongluo
Prescription” (Huang Qi [Astragalus membranacens|, Dan
Shen [Salvia miltiorrhiza), Tao Ren [Peach kernell, Nv Zhen
21 [Ligustrum lucidum ait], Han Lian Cao [Herba eclipta), Gui
Jian Yu [Ewuonynius alatus), Bai Mao Gen [Rhbizoma imperatal).
On this basis, the treatment group added Chinese medicines
for clearing heat and relieving sore throat, which included
Chan Tui [Cicada slongh), Jie Geng [Platycodon grandiflorum),
Jiang Can [Bombyx batryticatus], and Xuan Shen [Radix
scrophulariae). After 8 weeks of treatment, the total effective
rate of the treatment group was significantly higher than
that of the control group (85% vs. 60%).°* A prospective
randomized controlled clinical study by Yu e a/ applied
the “Yiqi Yangyin Liyan Granules” (Huang Qi [Astragalus
membranacens|, Fang Ji [Stephania tetrandral, He Ye [Lotus
leaf], Huang Jing [Polygonatum: sibiricum|, Jin Yin Hua [Flos
lonicerae], Chan Tui [Cicada slongh|, Zi Su Ye [Perilla leaves))
combined with knife pecking method for treating IgAN
patients accompanied with pharyngeal inflammation.
Ninety patients were randomly divided into two groups:
45 in the therapeutic group and 45 in the control group.
The patients in the therapeutic group received Yiqgi Yangyin
Liyan Granules orally twice daily and pharyngeal knife
pecking therapy twice a week, and the patients in the control
group received Irbesartan 150 mg orally daily. After 8 weeks
of regular treatment, patients were followed for additional
24 weeks, and the total effective rate of the therapeutic
group was 72.1%, which was significantly higher than the
control group.P

A multicenter, randomized, placebo-controlled study was
conducted by Wang ¢# a/., and it aimed to observe the clinical
efficacy of “Chai Qin Recipe” (Chai Hu [Radix buplenri,
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Huang Qin [Radix scutellariae|, Dang shen [Radzx codonopsis],
Huang Qi [Astragalus membranacens|, Ban Zhi Lian [Seutellaria
barbata), Bai Hua She She Cao [Hedyotis diffusal, Long Kui
[Solanum nigrum|) for IgAN treatment. In the study, a total
of 79 cases were divided into control group (valsartan 80
mg + placebo) and test group (valsartan 80 mg + Chai Qin
Recipe). After 6 months of treatment, the total effective
rate in the test group was better than that in the control
group (77.5% vs. 56.4%0).

Chinese herbal compounds focusing on dispelling
wind and eliminating dampness

Chen ¢t al. conducted a multicenter, randomized, placebo-
controlled study to observe the clinical efficacy of “Qu
Feng Shi Recipe” (Huang Qi [Astragalus menibranacens), Dang
Gui [Angelica sinensis|, Tao Ren [Peach kernel, Ji Xue Cao
[Centella asiatica)) for treating IgAN patients with wind-damp
syndrome. A total of 174 patients completed the program:
96 patients in the treatment group (Qu Feng Shi Recipe +
Tripterysium glycosides) and 78 patients in the control group
(placebo). After 12 weeks of treatment, in both groups,
24-hour urinary protein quantity and serum creatinine were
reduced and glomerular filtration rate (¢GFR) was increased;
however, the overall improvement was seen in the treatment
group compared with the control group (P < 0.05)."

A retrospective study conducted by Yu e7 a/ included
356 patients treated with Chinese herbal medicines for
dispelling wind dampness. The follow-up endpoint of
patients was defined as entering ESRD or the eGFR
decreased by 50% compared with the renal puncture. The
median follow-up time was 5.33 years, and 87 patients
were lost to follow up. The 5-year renal survival rate of
219 patients was 98%. Further, 219 patients were divided
into group A (49 cases), who had treatment with Chinese
herbal medicines for dispelling wind dampness, and group
B (170 cases) who had combined treatment with Chinese
herbal medicines and hormones/immunosuppressants
for dispelling wind dampness. There was no significant
difference in total effective rate between the two groups
(89.8% vs. 88.8%), and the complete remission rate was
higher in group A (55.1% »s. 31.8%).P¥ Another study from
Hong Kong used ESRD as the endpoint and included 168
patients treated with Western medicine. The 5-year renal
survival rate was 85.9%.) This shows that the long-term
effect of using Chinese herbal medicine for dispelling wind
dampness combined with Western medicine is better than
pure Western medicine treatment.

Chinese herbal compounds focusing on treatment of
severe IgA nephropathy

A prospective, multicenter, randomized, placebo-
controlled clinical trial by He Liqun’s group evaluated the
efficacy and safety of “Buyi Ganshen Recipe” (Sheng Di

[Radix rebmanniae], Shan Yu Rou [Pulp of cornus|, Gou Qi Zi
[Fructus lycit], Nv Zhen Zi |Ligustrum lucidum ait], Han Lian
Cao [Herba eclipta]) combined with losartan in the treatment
of IgAN patients with Lee’s grade above and with yin
deficiency of liver and kidney. In the study, a total of 156
cases were included and randomized into the treatment
group (Buyi Ganshen Recipe + losartan 100 mg) and the
control group (placebo + losartan 100 mg). The duration
of treatment was 24 weeks. The total effective rate in the
treatment group was higher than that in the control group
(70.67% vs. 38.57%).1

Another randomized, double-blind, placebo-controlled,
multicenter clinical trial conducted by Deng ¢# a/ aimed
to investigate the efficacy and safety of “Zibu Ganshen
Granules” (Sheng Di [Radix rehmanniae], Huang Jing
[Pobygonatum sibiricum|, Nv Zhen Zi [Ligustrum lucidum ai],
Fu Ling [Poria cocos|, Bai Shao [Radix paeonia alba), Dang
Gui [Angelica sinensis|, Shan Yu Rou [Pulp of cornus|, Zi Hua
Di Ding [Herba violae|, Bai Zhu [ Atractylodes macrocephala))
plus oral prednisone. In the study, 67 IgAN patients with
Lee’s grade above and with yin deficiency of liver and
kidney were divided in the integrative medicine group
(Zibu Ganshen Granules + oral prednisone) and the
control group (placebo + oral prednisone). At the end of
48-week follow-up, the eGER level was increased more
from the baseline in the integrative medicine group than
in the control group (P < 0.05).1*"

There is also an earlier study which is randomized,
controlled, and double-blind multicenter trial by Yueyi
Deng team conducted to investigate the efficacy of
“Jianpi Bushen Tongluo Granules” (Huang Qi [Astragalus
membranacens|, Huang Jing [Polygonatum sibiricum|, Du Zhong
[Bark of encommial, Chuan Xiong [Rbizoma chuanxiong], Ge
Gen |Radix puerariae]). A total of 120 IgAN patients (Lee’s
grade IIT and above) were recruited, and all the patients
presented with the syndrome of yang deficiency of spleen
and kidney. The test group was given Jianpi Bushen
Tongluo Granules plus prednisone, while the control
group was given placebo plus prednisone. The eGFR in
both test and control groups showed an increasing trend
compared with baseline in 48 weeks, while the treatment
group increased significantly.*?

In conclusion, for patients with severe IgAN (Lee’s grade and
above), the combination of Chinese and Western medicines
is better than pure Chinese medicine or hormone therapy.

Single Chinese herbs for treating of IgA
nephropathy

Abelmoschus manibot, also known as “Huangkui” in Chinese,
is extracted from Flos Abelmoschus Manihot.*! Its proven
considerable clinical significance is mainly improving
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renal function and reducing proteinuria in patients with
CKD."' A randomized, double-blind, double-dummy,
multicenter trial was conducted to evaluate the efficacy of
the Huangkui capsule. A total of 89 hospitals participated
with the completion of 1470 patients. The treatment group
was given Huangkui capsule 2.5 g per day, and the control
group was given losartan potassium 100 mg per day, and
they were followed up for 48 weeks. Results indicated that
the 24-hour protein urinary quantification decreased by
230 mg and 253 mg in the Huangkui capsule and losartan
potassium groups, respectively. The average decrease of the
eGFR was 0.41 ml/min/1.73 m?and 0.76 ml/min/1.73 m?,
respectively. From the evidence, the treatment effect of the
Huangkui capsule was not inferior to losartan at 100 mg
pet day.[*”

Tripterygium wilfordii Hook. f. (TwHF) was recognized
as an essential traditional medicinal plant, which have been
frequently used to treat a variety of inflammatory and
autoimmune diseases, such as systemic lupus erythematosus,
nephritis, and rheumatoid arthritis.*! A prospective cohort
study was conducted to evaluate the efficiency and side
effect profiles of TwHF (especially double-dose 120
mg/d) in IgAN patients with heavy proteinuria. Forty-nine
patients were divided into three groups: the patients in the
prednisone (PRE) group received prednisone 1 mg/kg
daily, those in the conventional-dose TwHFE (CTW) group
received TwHF 1 mg/kg daily, and those in the double-
dose TwHF (D'TW) group received TwHF 2 mg/kg daily.
The complete remission rate of the DTW group was the
highest (87.5%) and followed by the PRE group (69.2%).1*
In addition, no serious adverse events were observed in
the patients in the DTW group.

LEADING MECHANISM STUDIES ON
TREATING IGA NEPHROPATHY WITH
TRADITIONAL CHINESE MEDICINES

Immunomodulation effects of Traditional
Chinese Medicines

The most prominent feature of IgAN is the deposition of
Gd-IgAl immune complexes in the mesangial.* When
the mucosal immune system was affected by pathogen
infections, the aberrant Gd-IgAl antibodies will be
produced by B cells, and then combined with specific
IgG antibodies to form immune complex deposits in the
mesangial area.’~"! The interplay between the mucosal-
derived antigens with B cells has been confirmed to
activate via T-cell-dependent and T-cell-independent
pathways.®!l Several traditional medicines and natural
medicinal monomers have been reported to regulate the
balance of immune function.’**) The main ingredients
of TwHEF are total alkaloids and Terpenoid lactones.”"
Ren et al. confirmed that Terpenoid lactone therapy

can reduce the levels of Gd-IgAl in peripheral blood
and balance the proportion of Treg in CD4+T cells in
peripheral blood mononuclear cells. Hesperidin is a kind
of flavonoid compound that has exact pharmacology
activity and versatility.®® Chen ¢# @/ have found that
Hesperidin could ameliorate the renal function in rats
with IgAN, and the mechanism may be related to the
reduction of the expression of JAK/STAT signaling
pathway-related protein STAT3. The JAK/STAT signaling
pathway has a key role to play in the differentiation of
CD4+T lymphocytes.” TLR4, renowned for its functions
in recognizing pathogen-associated molecular patterns in
innate immunity, is increased in patients with IgAN and
correlated with the pathogenesis of IgAN. Rhein, an acidic
compound derived from rbubarb, has been found to inhibit
TLR4 and TGF-B1 expressions in IgAN rats.F”

The treatment of the “Yiqi Yangyin Liyan Formula”
combined with the knife pecking method achieved
significant clinical efficacy for IgAN patients. Further
studies confirmed that this treatment could regulate
subsets of T cells in the peripheral blood of IgAN patients.
After 24 weeks of treatment, the proportion of CD4+
in petipheral blood was significantly reduced.”® Another
study found that “Gouqi Fushen Pills” reduced the level
of hematuria and proteinuria in IgAN rats via correct the
Th1/Th2 ratio drift.”

Inhibition of renal fibrosis and inflammatory
injury

Inflammation damage can accelerate the progression
of IgAN by affecting the function of T cells, activating
complement, and stimulating the body to produce
autoimmune antibodies.l” As a traditional Chinese
compound formula, Zhen-wu-tang (ZWT) is composed
of five herbs (Fu Zi [Aconitum carmichaelii debeaux], Fu Ling
[Poria cocos|, Bai Zhu [Atractylodes macrocephala koidg], Bai
Shao [Paeonia lactiflora palll, Sheng Jiang |Zingiber officinale
roscoe]). The study by Liu ¢f a/ found that ZWT could
ameliorated podocyte injury in IgAN via upregulation
PPARYy expression, and the potential underlying mechanism
might involve the inhibition of the NF-xB pathway.l‘"
Further, Li e/ a/. indicated that in human renal tubular
epithelial cells (HK-2) induced by lipopolysaccharide (LPS),
ZWT-contained serum was able to dramatically block NF-
»B nuclear translocation and activate the expression of
the NLRP3 inflammasome, and then led to the decreased
expression of IL-1 and caspase-1.1”

Furthermore, many herbs have active ingredients that
may improve IgAN inflammatory factors and regulate
inflammatory pathways excellently. In IgAN rats,
Periostracum cicadae could result in the reduction of the levels
of TNF-a, IL-1B3, and IL-6 in serum.[*! In addition, treated
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with hirudin, the expression of fibrosis indexes in [gAN rat
kidney, included TGF-$1, collagen-1V, and fibronectin-1,
was remarkably suppressed.’” Schisandrin B therapy
significantly increased the expression of cytoplasmic p65
and NF-xB in LPS-induced HK-2 cells.[*”]

Inhibition of the

proliferation of glomerular mesangial cells

The proliferation of glomerular mesangial cells (GMCs)
and the secretion of extracellular matrix (ECM) are essential
pathological changes leading to glomerular sclerosis.!*!
Saikosaponin-d (S8d) is extracted from a traditional herb
in China, Chai Hu (radix buplenri). In vitro experiments, SSd
could inhibit the proliferation of GMCs and the synthesis
of ECM proteins via downregulating the expression of
CDKH4, c-Jun, and c-Fos genes.l”) Kunxian capsules are
composed of Hai Tang (Kunming mountain begonia), Yin
Yang Huo (Herba epimedii), Gou Qi Zi (Fructus lycii), and
Tu Si Zi (Semen cuscutae). Zeng et al. found that Kunxian
capsules could significantly alleviate diffuse proliferation of
GMC s and stroma and deposition of immune complexes
in IgAN rats.®*! Ji Xue Cao (Centella asiatica) is increasingly
and widely used in the treatment of many diseases, such as
scar healing, type 2 diabetes, and cardiovascular diseases.
Asiaticoside is the main active component of Ji Xue
Cao. A vitro study confirmed that asiaticoside inhibited
proliferation of GMCs via the upregulation of Mfn2 and
the inhibition of Ras-Raf-ERK/MAPK.[*I

CONCLUSIONS

IgAN, characterized by IgA deposition in the glomerular
mesangium, is not a benign disease. Although the
best treatment of IgAN remains to be defined, the
Western medicine mentioned included prednisolone,
immunosuppressants, angiotensin-converting enzyme
inhibitors (ACEls), and angiotensin receptor blockers
(ARBs) which can improve IgAN symptoms to a certain
extent and control the disease. For those patients with
persistent proteinuria 1 g per day and eGFR >50 ml/
min/1.73 m? high-dose corticosteroid therapy is suggested.
However, both the efficacy for kidney function preservation
and the safety for serious treatment-related severe events
have evoked the attention of the use of immunosuppressive
therapy in IgAN patients.” Chinese medicine emphasized
the overall concept in treating disease, and the TCM mainly
produced efficacy through TCM syndrome differentiation.
The most common TCM syndrome type found in IgAN
patients was qi and yin deficiency.l"'* '8l With the
damaged degree of pathological damage in [gAN patients
increases gradually, TCM syndrome manifests changes
from deficiency gi and yin to deficiency yin of liver and
kidney, and then deficiency yang of spleen and kidney.!""*"!
Besides, the stasis syndrome and rheumatism syndrome are

significant comorbidities in the process of IgAN chronic
progression.I" The characteristics of TCM treatment for
IgAN are mainly composed of tonic deficiency medicines,
supplemented by blood-activating and stasis-eliminating
medicines, heat-clearing medicines, inducing diuresis and
excreting dampness medicines, and astringent medicines
to combine with formulas.

Currently, Chinese herbal compounds that are based
on the basic theory of TCM and syndrome differentia
achieved the remarkable curative effects in clinical
experiments. More and more TCM has been used for
the prevention and treatment of IgAN and gradually
approved worldwide. TCM also has shown promising
effects with regard to safety and renoprotection in some
prospective, multicenter, randomized, controlled clinical
trial conducted on IgAN patients. For IgAN patients
with a small amount of proteinuria (less than 3.5 g/24
h), benefiting qi and nourishing yin treatment to improve
the clinical symptoms such as hematuria, proteinuria, and
edema is superior to ACEI or ARB treatment, and there
is no risk of hypotension.’'~*? Besides, added herbs for
relieving sore throat based on benefiting qi and nourishing
yin to treat IgAN can achieve a better clinical effect that
the total effective rate reached about 80%.°* For IgAN
patients with Lee’s grade above 111, both nourishing yin
of liver and kidney and invigorating yang of spleen and
kidney can effectively reduce the clinical symptoms, relieve
the side effects of hormones and immunosuppressants,
and delay the disease progression."**l And what’s more,
Chinese medicine combined with hormone therapy
compared with the Chinese medicine or hormone therapy
alone achieved the better curative effect in severe IgAN
patients. TCM is worth to generalizing and apply as a
treatment method.

In the last decades, several natural medicinal monomers
have been widely used in the treatment of IgAN and are
known to regain the balance of immune function,>’
regulate the expression of inflammatory factors, 'l and
inhibit the proliferation of GMCs."*) Among these, the
Terpenoid lactones extracted from TwHI have been widely
used as an alternative to immunosuppressive medications
for the treatment of primary glomerular disease.” !
But the multitarget mechanisms explaining the efficacy of
Chinese herbal compounds on IgAN have not been fully
clarified. It is widely known that the therapeutic effect of
Chinese medicines results from synergistic interactions
by multiple ingredients.™ Thus, to truly research Chinese
medicines, systematic biological methods should be
established, and all the elements of herbs or formulae in
TCM should be taken into consideration simultaneously.

Moreover, despite the recent progress in applying TCM
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to the treatment of IgAN, the number of multicenter,
large-sample, randomized clinical trials on this topic is still

insu

fficient. With future research on the curative effect of

TCM in patients in IgAN, the establishment of an efficacy
evaluation system under modern scientific methods may

also

be required.
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