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Abstract

The objectives of this study are to conduct a comprehensive literature search and bibliometric
analysis to identify the breadth and volume of pharmacological and clinical studies on pine pollen
(Pinus pollen) and to identify the potential effects and the use of pine pollen. Three Chinese
electronic databases and two English electronic databases were searched for pharmacological and
clinical studies on pine pollen. Data were extracted and analyzed and included publication year,
authors, study type, pharmacological research topics or clinical diseases/conditions, usage and
type of preparation, authors’ conclusions, and adverse effects. Of 239 publications identified, 180
were pharmacological studies, 37 were clinical trials, and 22 were reviews. Numbers of
publications increased particularly from 2004 onward. The top 10 most frequent topics in
pharmacological studies were immune regulation, antisenility, antioxidation, liver protection,
inhibiting prostate hyperplasia, inhibiting tumor cell proliferation, lowering blood glucose,
lowering blood lipids, antifatigue, and improving intestinal function. The top 10 most frequent
clinical diseases treated or where pine pollen was used as an adjuvant were bedsores, diaper
dermatitis, hyperlipidemia, oral mucositis, eczema, hyperplasia of prostate, hypertension,
prostatitis, type 2 diabetes mellitus, and radiodermatitis. Eight trials reported no adverse events
associated with pine pollen, one reported mild gastrointestinal reactions, but symptoms
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disappeared without special management. There have been an increasing number of publications
on pine pollen during the past 20 years. Pharmacological studies have shown many potential
benefits, and clinical studies have indicated some positive effects when it is either used as a single
herb or as an adjuvant to treat disease. Its use as a topical agent, especially for skin diseases, was

notable.
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INTRODUCTION

MEeTHops

Pine pollen (Pinus pollen) is a Chinese herbal medicine, also known as “Songhuafen” or
“Songhuang,” being first recorded in the Tang Dynasty’s Xin Xiu Ben Cao; it has been used
in medicinal products and as a healthy food for thousands of years.[!] Pine pollen is a dry,
fine, bright, or light yellow color powder. It is mainly derived from Pinus massoniana Lamb.,
from Pinus tabuliformis Carriere, or from other plants of the same species. Pine pollens have
a reputation of being a “natural micronutrient storeroom” and are rich in many kinds of
body-demanding amino acids, minerals, vitamins, enzymes, and flavonoids.[23] Shen
Nong’s Herbal Classic recorded that this herb could increase urination, promote blood
circulation, and disperse cold or hot evil in the heart and abdomen, and if administered over
a long time, it could “lighten the body,” replenish g/, and prolong life span. Shizhen Li, an
outstanding traditional Chinese medicine practitioner in the Ming Dynasty, recorded in the
Compendium of Materia Medica that pine pollen lias the characteristics of sweet in flavor,
warm in property, and nontoxic; it can nourish the heart and lung, replenish g/, disperse
wind, and stop bleeding. Some pharmacological studies have reported that pine pollen has
various functions such as regulating immunity,[4] protecting the liver,[56] antitumor,["]
antioxidation, anti-inflammatory, 8.1 antiaging,[2:1%] antifatigue,[*1] lowering blood lipids,
[12] and lowering blood glucose.[13]

This work aimed to conduct a comprehensive literature search and bibliometric analysis to
identity the breadth and volume of pharmacological and clinical studies on pine pollen and
to identity its use and potential effects.

The literature was systematically searched and analyzed using a bibliometric approach. This
approach does not involve a research protocol requiring approval by an institutional review
board.

Bibliometric analysis is a quantitative method used to analyze the literature and reveal
overall issues, directions, and potential advantages of the topic from various aspects and
perspectives. The data can be utilized to inform a pilot study for a randomized controlled
trial (RCT).
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Sources and search strategies

Five databases were searched including PubMed, EMBASE, China National Knowledge
Infrastructure, Chongging China Science and Technology Journal Database, and Wanfang
Database, from their inception to October 2018. To identify relevant publications, only “Pine
Pollen,” “Song Hua,” and “Song Huang” were used as search terms and without applying
any other search restrictions.Note Express 3.0.4.6732 software (Beijing Ai Qin Hai Le Tech
Co., Ltd., Beijing, China) was employed to manage the retrieved literature. Two authors
(SBL and NL) independently screened and retrieved the literature based on the inclusion/
exclusion criteria. If there was any uncertainty or discrepancy, a third author (JPL)
adjudicated.

Inclusion criteria

Inclusion criteria were pharmacological or clinical studies on pine pollen with no restriction
on the study type and the studies which were designed to investigate the function or effect of
pine pollen. Only Chinese or English language articles were included due to resource
limitations.

Data extraction

Two authors (SBL and NL) developed a structured data extraction form, and the following
data were extracted: (1) publication information, including study ID, first author of the
article, year of publication, study design, and language; (2) pharmacological research topics
investigated based on Pharmacology (8™ ed.)[14] or diseases investigated according to the
International Statistical Classification of Diseases and Related Health Problems 10t
Revision (ICD-10) (http://apps.who.int/classifications/icd10/browse/2010/en); (3) usage and
preparations of pine pollen; (4) conclusions, classified as effective, ineffective, or unclear.
“Effective” was defined as whether the study achieved its objective and statistically favored
pine pollen; “ineffective” — The study did not achieve its objective or was not significant for
pine pollen; “unclear” — The author did not provide a clear conclusion; (5) adverse events or
adverse effects in clinical studies.

Five authors (SBL, NL, FLB, BYL, and YPZ) performed data extraction. All were trained in
the standard and skills of data extraction. Extracted data were verified by SBL. Any
discrepancies were discussed with a third author.

Data analysis

Data were managed using Microsoft Excel 2010 (14.0.6024.1000). Counts, percentages, and
frequencies were used as indicators, and each indicator was analyzed and described.

ResuLts

General description of included studies

Figure 1 gives the flowchart of the literature searches and study selection. A total of 3540
articles were identified, and initial screening excluded 3301 papers for various reasons.
Finally, 239 publications were included in this bibliometric analysis. Of these, 96.23% (/7=
230) were published in Chinese and 3.77% (7= 9) were in English. Of the 239 publications,
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180 (75.31%) were pharmacological studies, followed by 37 (15.48%) clinical studies and
22 (9.21%) reviews.

Year of publication

Figure 2 shows the trends in the publication by year. Very few publications on pine pollen
were found before 2003. The earliest clinical study literature identified was published in
1966 and was related to pine pollen used for infant diaper dermatitis.[2°]

Between 2004 and 2008, the number of published articles on the effects of pine pollen
showed a significant growth. Between 2008 and 2016, the number of publications was
variable, but the overall trend was relatively stable and the number of publications tended to
increase each year, with a maximum of 22 publications in 2010. The trend appeared to
decline in 2017-2018, but note that this did not cover a full year of publications.

Key authors and author group

According to Price’s law,[16:17] key author’s definition refers to the author who publishes the
number N of articles (V= 0.749[Nmax] /2, where “71,,5,” is the number of papers published
by the most productive author in a subject area) or more papers in a subject area. If all key
authors have published a total of 50% or more of the total number of papers in this subject
area, they constitute the “key author group” for the subject area. The key author group can
play a guiding role in the subject area and constantly drive the research in that subject area
to a new level.

In this bibliometric analysis, we counted the first authors of all the included articles and their
respective number of publications about pine pollen and its effects. After calculation, the
authors who published two or more papers were designated the key authors in this subject
area. The results of this study showed that there were 31 key authors publishing a total of 79
articles, accounting for 33.05% (79/239) of all the papers included. The percentage is far
from the requirements of Price’s key author group. Therefore, there was no key author group
in the field of pine pollen research.

Pharmacological studies

Analysis of all 180 pharmacological studies appeared to show that pine pollen had a positive
effect. Based on Pharmacology (8t ed)!14] edited by pharmacologist Baofeng Yang, the
number of articles on pharmacology was counted. A total of 20 research topics were
addressed. The results showed that the literature on pine pollen and the regulation of
immunity was the most commonly mentioned (36/180, 20.00%), followed by the literature
on antiaging (25/180, 13.89%). The top 10 frequent topics on the use of pine pollen in the
published literature from different pharmacological studies are shown in Table 1.

Clinical studies

The 37 clinical studies included were all published in Chinese and included 15 RCTs, 14
case series, six controlled clinical trials (CCTs), and two case reports. Table 2 provides data
on the characteristics of included 37 trials.[18-54]
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All clinical studies showed positive effects from pine pollen used alone or as adjuvant
therapy. Fom RCTs,[22:23.37.38] three CCTs,[33:3437] and one case series[39] (7/37, 18.92%)
reported no adverse events attributed to pine pollen during treatment. One RCT,[26] which
combined pine pollen with metformin for the treatment of type 2 diabetes, reported that the
adverse events in the pine pollen group were mild gastrointestinal reactions (e.g., bloating,
diarrhea, and loss of appetite), but symptoms disappeared without special intervention. No
adverse events were reported by any other studies.

Based on ICD-10 (http://apps.who.int/classifications/icd10/browse/2010/en), the clinical
studies tested a total of 17 diseases. The results showed that the studies on the use of pine
pollen, either alone or as adjuvant therapy, were most common for bedsores (6/37, 16.22%),
followed by diaper dermatitis (5/37, 13.51%). The top 10 indications based on the humber of
published clinical studies on different diseases are shown in Table 3.

Usage and preparations of pine pollen in clinical studies

Discussion

Of the 37 clinical studies, 21 studies (21/37, 56.76%) reported pine pollen was used alone,
while the remaining studies (16/37, 43.24%) reported pine pollen used in combination with
other therapies including conventional medications, herbal medications, and other therapies.

More than half of clinical studies (22/37, 59.46%) reported pine pollen used as a topical
agent, while other studies (21/37, 40.54%) reported oral use of pine pollen. It is worth noting
that the topical use of pine pollen to treat skin problems was the most common application,
e.g., bedsores, diaper dermatitis, and eczema.

Main findings

The developing trend in research topics can be reported by analyzing the statistics of the
number of documents and their temporal changes.[5®] The results of this study suggest that
the number of published articles on the effects of pine pollen is generally on the rise. This
suggests that the research interest on the effects of pine pollen is increasing.

The key author group can play a guiding role in the subject area and drive the research in the
subject area to a new level by creating interest to attract other researchers. Their research is
authoritative and instructive. The establishment of a key author group not only means the
stability of a research team but also means the maturity of a research field. The lack of
stability of the research team indicates that the choice of research topics is random and
discrete, and it is impossible to form a unified goal.[56-58] The results of this study showed
that there were 36 key authors working on the effects of pine pollen, but they were
insufficient to quality as a Price’s key author group.

This suggests that the current research on the effects of pine pollen is not yet mature and
does not reflect a stable research field, suggesting the lack of research personnel in the field.
Therefore, the establishment of research teams in this subject area could be accelerated.
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The pharmacological studies suggested that pine pollen had multiple functions, such as
immune regulation, antiaging, antioxidation, liver protection, inhibiting tumor cell
proliferation, inhibiting prostate hyperplasia, antifatigue, lowering blood glucose, lowering
blood lipids, and improving intestinal function. However, the quality of the included
pharmacological studies was not evaluated. Therefore, the credibility of the currently
available evidence needs to be further confirmed.

According to the statistics on the clinical studies analyzed, pine pollen was used alone (as a
monotherapy) or in combination with other interventions (as an adjuvant therapy) for a wide
range of diseases (e.g., bedsores, diaper dermatitis, hyperlipidemia, oral mucositis, eczema,
hyperplasia of prostate, hypertension, prostatitis, type 2 diabetes mellitus, and
radiodermatitis). More than half of clinical studies have reported that pine pollen was used
as a topical agent for skin diseases, suggesting that pine pollen may have great potential in
the treatment of skin diseases. Among all the included clinical studies on pine pollen, the
potential beneficial effects of pine pollen were demonstrated. For clinical studies that
reported adverse events, no events were related to pine pollen. However, the number of
clinical trials with high levels of evidence (RCTs) is small, which may suggest that the firm
evidence regarding the effects and safety of pine pollen could not be concluded.

Although experimental research is the key to achieving further development in clinical
practice,[® the clinical study is the best way to test the value of basic experimental research.
Whether pine pollen is truly effective and safe in its clinical application must be confirmed
by clinical studies. To demonstrate its effects and safety, more high-quality clinical trials
may be needed.

Significance of this study

As a Chinese herbal medicine, pine pollen has a long history of application in China, and its
resources are very rich. The results of this study can not only provide a certain reference for
the future pharmacological research of pine pollen but also provide ideas for its clinical
application. In particular, the analysis of previous clinical studies about pine pollen found
that more than half of clinical studies have reported that pine pollen was used as a topical
agent for skin diseases, suggesting that pine pollen may have great potential for the
treatment of skin diseases.

Strengths and limitations

As a quantitative statistical analysis method of analyzing the literature, bibliometric analysis
is based on the amount of the literature. This can reveal the overall layout, development,
direction, and disciplines and potential advantages of the subject from many aspects and
perspectives. This method has been widely used in various disciplines.[89] This bibliometric
study conducted a multifaceted and multilevel analysis of the research of pine pollen for the
first time, revealing the research hotspots and future directions to determine its benefit.

The language and database restriction for literature searching is a potential limitation. Due to
resource constraints, other databases such as AMED and Web of Science were not searched;
therefore, some publications may have been missed. Limiting publication language to
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Chinese and English may have omitted publications in other languages such as Korean and
Japanese.

There have been an increasing number of publications on pine pollen during the past 20
years. Pharmacological studies have shown many potential benefits, and clinical studies have
indicated some positive effects when either used as a single herb or as an adjuvant to treat
disease. Its use as a topical agent, especially for skin diseases, was notable.
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Figure 1:
The flowchart of study searching and selection
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Figure 2:
Trends in the year of publications on pine pollen
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The top 10 most frequent research topics being studied on pine pollen’ pharmacology

Rank  Study topics n (%)

1 Immune regulation 36 (20.0)
2 Antiaging 25 (13.89)
3 Antioxidation 20 (11.11)
4 Liver protection 16 (8.89)
5 Inhibiting tumor cell proliferation 15 (8.33)
6 Inhibiting prostate hyperplasia 12 (6.67)
7 Antifatigue 8 (4.45)
8 Lowering blood glucose 7(3.89)
9 Lowering blood lipids 6 (3.33)
10 Improving intestinal function 6(3.33)
Total (top 10 topics) 151 (83.89)

Percentage=(1/180)%

World J Tradit Chin Med. Author manuscript; available in PMC 2021 July 28.

Table 1:

Page 12



Page 13

Liang et al.

1eaido) ‘areuoan|f
auIpIxXaylojyo

[eardoy ‘|10 swesss

pauodal uonnjos UM pauiquiod [62]710C
10N TR RETT | sAkep g 816.seb punodwo) uajjod auld  pauodal 10N pauodal 10N or ov snIsooNW el 104 “Ie ja n
leJo ‘uondiiosaid
1g6uoy 1fueny
SIUBAS 8SIBApE UM pauiquiod aeisoud [8212T02C ‘11
3UON ‘alel 9AdaYT syuow € [eJ0 ‘apLId)SeUl ugjjod auld  sIesA T8-€§ SIeak z8-0G €8 tora 10 eise|diadAH 104 pue Buo
SJUBAS BSIaAPE JeJo
'2|\QH :s|ans| Jefins ‘3UIDIPAW UJIBISaM leJo ‘sajnsded sny|sw [1z1110¢
3UON poo|q ‘81el aA198Y3 SY9am g [euonusAu0D uajjod auid sleak §12 sleak g12 0e o€ sa1aqelp g adAL 104 “Ie 39 Bue4
SJUBAS BSIaNPE
‘g-VINOH I
-WVINOH :|8A8] uljnsul |eJo ‘ulwIoNBIN snyjaw [oz1710C
SOA IVOH ‘949d ‘og4 SY9aM 2T [eJ0 ‘UIWIOHBIN ‘[eJo ‘usjjod suld  slesh 0L-z€ sieak z/-08 0g Se sa1aqeIp g adAL 104 “Ie 39 Bueq
193] pidi] pooiq [521600C
pauodal ‘sabueyd ainssaid sleak sleak ‘ue1d)
10N poojq ‘arel aA1198Y3 pauodal 10N [eJo ‘0gade|d [eJo ‘uajjod auld 9 ¥68'8Y ££'9702°05 €5 ¥S uoisuauadAH 104 pue Buepn
Jedo ‘(uajjod
(0L pue)d auid s1 juaipaibul
psuodal  -TIAH '9L) 19A9] pidi| urew ay) [rz2]€T0C
10N poo|q ‘a1el 8AIdaYT pauodal 10N |edo ‘ogade|d sa|nsded Bueqnuy sIeak opZ SIeak o2 0S 0S elwapidijladAH 108 “ye 19 BuenH
SJUBAS 3SIaApE |eaidoy ‘yuswiuio [e21€T0C ‘12
auoN ENTENVIRET T shep 0T uAwoipAig  [eaidor ‘usjjod auld sAep Gy-/ sAep G-/ 0S 0S eWazoj 10¥ 19 BueAnQ
[z2]€T0C
SJUBAS 8SIBAPR |eaidoy BWIZID ‘Bueyz
3UON EOLTEIRET | syuow € ‘“Japmod wnofel  [edido} ‘usjjod suld  paodal 10N psuodalloN 00T 00T Tewuap Jadeiqg 104 pue uayd
pauiodal awn Bureay 1eaidoy ‘1oydopol
JON  punom ‘ayel aAoay3 pauodal 10N |eardo) ‘Joydopoj  ‘jeaidol ‘usjjod suld  panodal 10N palodal J0N 0¢ 0g ewlap Jadelg 104 [zvT0e ‘1reo
Xapul |eaido
pauiodal awn Buijeay punom |eaidoy ‘auizelpey|ns JaA|IS [021L66T
10N ‘awn Bureay punopy  pauodas 10N ‘uljaseA aJ1Rs  ‘[edido) ‘usjjod suld  SJeaA T8-8T sIeak 68-0z 0¢ ee salospag 104 “yeje bueyz
[eaidoy |eaido
pauodal awn Buipeay ‘Juswiulo wing  ‘yuawiulo nyz Buo
10N punom {100} HSNd SHIIM ¥ pasodxa-ainsioN  ‘[edidol ‘usjjod auld  SJeak £8-91 SIeak ¥8-91 8z 8z salospag 104 [611€T0Z ‘11
snousAe.ul snouaAeul
10 [eJo ‘sonolqnue 10 [eJo ‘sonolgnue
pauodal 3A1ISUaS ‘[ea1do) AAIISUaS [g11910C
10N aJeJ aA1108Y g shep / ‘Joydopol 94G°0  ‘[ealdos ‘usjjod suld  SIesh 69-Gi SIeak 69-Gi ford ford salospag 104 “Ie 1o eg
o) 3 o) 3 o) 3
SIS SjUBWR INSesW SuoIsss adfy
s oAPY awooINO JuaIIea | UonUSABIU| Saby azis o|dwes sasesiq Apnis al Apnis
Salpnis |e3luljd /g papnjoul ayl Jo salistisioereyd
¢ d|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

World J Tradit Chin Med. Author manuscript; available in PMC 2021 July 28.



Page 14

Liang et al.

pauiodal ETIEN [1v1996T
JON  uonoejsnes Jo aaibaq skep /-9 Jeaidoy ‘usjjod auld payodal 10N ST sijewap Jadeiq aseD ‘BuoH
pauodal ETIEN [0y1686T
10N EETEIRETTE| pauodal 10N 1eaidoy ‘usjjod auld SIeak 12 /8 ewlap Jadeliq aseD ‘nyz
[6¢]000C
SIUAAS 3SIaApE |eaido [EIIEN ‘Busyz
3UON ‘aJel aAd8y g shep ¢ “Japmod wnofel yim pauiquiod usjjod auld sieah €-0 2L sniewdsp Jadeig aseDd pue uip
palodal |eaidoy  [eaidoy ‘sadim Ageq [gc1¢T0C
10N PUETEIRETT| pauodallON  ‘Juswiulo 8pIXo dulzZ  ‘edido) ‘usjjod suld  SJedA y6-/9 SIeak ¥6-/9 ford ford uns Jo siapiosig 102 ‘BueA
SUENYS
asIanpe ‘AoualsIsuod |eJo 2£1910C
3UON  ]o0is ‘Aouanbaly |001S sAep 0T [eJo ‘0gade|d ‘191qe} uajjod auid sIeak 625 sieah 8'eg 1S 95 uonednsuod 102 “Ie 19 U\
3411 40 Anfenb
{(dnoub jonuod
3y} Ul Jey} Uey} Jamo|
Apueaiubis sem
dnoJb jeyuswiiadxa
3y} ul Jaquinu steak sreak Adesayjowayd [9518T0C
SOA Up) SIUBAS BSIBAPY skep g [eJo ‘ogade|d [el0 ‘uajjod suid SY'¢FIC vS Ly CFTY'SS 1€ T€ 101083 8sIsApY 100 ‘yej9 bueyz
abueyo
woldwiAs ‘jans) pidi|
pauodal poo|q ‘|ans] ainssaid |elo sleak sleak [5e1£00¢
10N poojq :a1el 8AId8Y T SH93M 9 [e10 ‘0gadeld  ‘ajnsded uajjod auld 9€'v+68'8Y €€'9+02'05 €9 ¥S uoisuspadAH 1232  ‘nyzpuenH
SJUBAS BSJaNpe
‘uonouny Asupiy pue
Janl| ‘wesboway ‘91 [y€19002
3UON 11 ‘erel aAdayg sAep Gy Nuelg ledo ‘uajjod auld sIeak G9-8T sreak 89-8T 0S 0S elwapidijiadAH 120 ‘ueq
[eso
‘a)nsded 140S 10e1IXd
SIUBAS 8SIBAPE 20D |eonuvladns sleak sieak [££1800C
3UON I RETTE| skep og [eJo ‘0gade|d ua|jod auid ¢6'9+81°99 €9'G+0€99 0S 0§ elwapidijadAH 120 “fe4s nQ
[eaidoy [2e1€TOC
pauodal ‘JuawiuIo uIng ‘leyz
10N awi Burjesy punop Sem Z pesodxe ainisiolN  [edido) ‘usjjod suld  sIeak 89-/z sreak 89-/2 ov oy SshIjew.spoipey 10¥ pue oel]
1eaido) ‘sreuoan|h
aulpIxaylojyo Buimolq uabAxo
palodal aw Burjeay uonnjos ‘[eardoy ‘Asuoy [1c1¢102
JON  Punom ‘sjel aAIday3 skep g 816seb punodwo)  ‘Jeaidol ‘usjjod auid sIeak T/-82 sreak 1/-82 Sy [ siIsooNW [elQ 104 VZEND)
[eJo ‘g UlWenA
‘9]0ZepluoJaw
‘[eaidol ‘zg ulwenA [eJo
pauiodal ‘a1e1908 BUOSIUpald “19]qe1 usjjod auid sleak sieak
10N PULIEARETTE] syjuow 9 ‘ajozepluonaN - ‘eaidoy ‘usjjod suid 0'e¥0Cy 0'e¥0Cy ¥8T 88T snisoonuw [e10 108 [og1€T0C ‘NI
o] 3 o) 3 o] 3
[SIVEYE) SjuBWR INses SuoISsas adA)
s PAPY awo2IN0 JusWITea | UoIIUBABIU | Ssaby azis o|dwes sasess|q Apnis ail Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

World J Tradit Chin Med. Author manuscript; available in PMC 2021 July 28.



Page 15

Liang et al.

Buireay 1oy ajeas 139|n 8inssaid :HSNd ‘[el1 [edIUl]9 Pajjou0D

110D ‘[ell) pajjo2iuod paziwopuey ;1Y ‘auljoidAxolpAH :dAH ‘g uteloidodijody :g ody ‘v uisoidodijody v ody S||99 poo|q 81IYM-SUOI110as d1relsold passaldx3 :DgM-Sd3 ‘Xepu| swoldwAs
S1L1IS0.d 21U0IYD-YI[eaH JO a1mnsu| [euoneN :1Sdd-HIN ‘g-1uslussasse [apow SISeISOaWoH :g-WINOH ‘80urIsISal UIJNSul-1UBLUSSaSSe [9pOW SISLISOsWOoH H|-VINOH ‘8s0on|6 poojq [elpueidisod
:9dd ‘9s00n]6-poo|q Bunsed :9g4 ‘uigojbowsy paredk|o 9vgH ‘[ossissjoyd uisioidodij Aususp-ybiH :D-TAH ‘|0481S8]0Y [€I0) WNJSS (D1 ‘aplIadA|buL 191 ‘dnoib jonuo) 1D ‘dnolb jeyuswiiedx3 i3

pauodal yodal [y51L66T
10N paind skep z 1eaidos ‘usjjod auld sieah g1 T xod usyoIyd aseD ‘Bueyz
pauodal yodai [e510T0C
10N pain) shep 9 leaidoy ‘usjjod auld sIeak z, T salospag ased “Ie 19 o9
pawuodal leaidol IEIIEN [z51T002
10N awin Buljeay punopp skep Tz-v “@I9A\ 90|V YIM paulquiod usjjod auld pauodal 10N 8 snIyewlsp olpey ase)  “yejo bueyz
pauodal awi Buijeay uns Sa148s [151¢86T
JON  PUNOM ‘81el 9AIaY T sAep 0£-0T leaidoy ‘usjjod auld sleak g9 00T 10 189|Nn 21U0IYD ased ‘oelx
pauodal uoleipell IIES (016002
10N Bulpeay Jo aa16ap ayL skep G-¢ Kes18j01nN {e21dO} ‘udlod Buld SIeak 89-G¢ 9¢ BWAPa PazijedoT] ase)y  “yeja bueyz
+28) 'dAH 'g ody [ev1€T0C
pauodal v ody (D-1AH ‘91 S9119S Buepn
10N D1 ‘91el aAId8YT syuow g Adesays [eaisAyd ‘eso ‘ansded usjjod auid SIeak £8-0G 00T ISTIIELS ased pue uy
pauiodal (jeardoy pue [EIIEN [8v18002
10N PETENRETTE] sAep 0T [eJ0 :BWaz23 d1uoiyd) [eardo) ‘usjjod auld sIeak 99-/ 8y BWZO3 ased “e Jo ni
pauiodal [EIIEN 218661
10N EETENRETTE] syuow ledo ‘19|qe1 usjjod auld sIeak 0G-08 z€ eiwapidipiadAH ased ‘BuenH

pauodal |edo ‘(auidipaw ueljobuoln) syuaned /v :sleak aeysoud IETIEN
10N alel A8 sAep 0T 1pLIRS) UaJIeS UM paulquiod usjjod auld 8/-0G ‘swaned 9 :sieak 0G> foxe) 10 eise|diadAH ased  [o]0T0C ‘leg

aelsoud

pauodal leJo ‘uondiiosaid 10 eise|diadAH [EIIEN [v1900C
10N alel A8 pauodal 10N ues Buayz eg yim pauiquod uajjod auid sIeak G-Gp 0S ‘SIeISold aseD ‘Buepn

pauodal 29M-Sd3 [elo ‘19|qel EIIES
10N '$8109S |SdD-HIN S¥9aM 9 UIS0ZeJ3] YIIM paulquiod 1a|gel uajjod auld sIeak 09-GZ 89 S1eIsold ased  [ppvT0Z ‘NI
payodal [ETIEN [ey1€00C
10N BTN RETTE] SHI9M O- leaidol ‘us)jod auld s1eak 26-G9 0¢ salospag ased ‘noyz

BIp
ulwenA ybiy pue uisloid ybiy ‘snousaesiul
SIUDAS 8SIBAPR 10 [eJ0 ‘so1j01q1Ue SANISUSS ‘[edldo) ETIEN [2+1800C
3UON ‘alel aA10aYT skep /. ‘|10 BWIBSS YlIM paulquiod uajjod auld sIeak /8-81 % salospag ased ‘oelr
o) 3 o} 3 o) 3

Sjued SlusWwiB Inseaw SuoISsas adA)

S PAPY awooIN0 JuewIIes 1| UOIUBA BIU | soby azis a|dwes sasessig Apnis al Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2021 July 28.

World J Tradit Chin Med. Author manuscript



Page 16

Liang et al.

Author Manuscript

S[eLl) [ed1UI]0 PaJ|0AIU0D S1DD ‘Sl Pa|0AU0D paziwopuey S1 DY ‘UOISIASL YIOT SSeasIp JO UOIBIIHISSE|D [UOIIeUIBIU|
:0T-aDl ‘Apnis awies ayy ui ayelsoad Jo eisejdiadAy pue siureisoid paipnis [57]900Z ‘Buepn LApnis swes ay) Ul eWazos pue siIrewsp Jadelp paipns [zz]€102 ‘Bueyz pue uayd :9%(Le)=abeIusaiad

(tra)e 0 T T 0 851 sijewsspolpey 01
(tre) e 0 0 0 14 113 snj|aw sajagelp g adAL 6
(tre)e 0 [ 0 0 VN SIIeIS0ud 8
(Tre) e 0 0 T T oTl uoisuapadAH L
(tre)e 0 14 0 T O¥N aeisoud 4o eisejdisdAH 9
(tre)e 0 T 0 z 0z1 eWsz03 S
(tre)e 0 0 0 € A% SIIS0ONW [RIO v
(t8°01) ¥ 0 T z 1 8.3 elwopidijiedAH €
(T5e1) § 0 € 0 4 za snewssp Jadeiq z
(zzom) 9 T 14 0 € 681 salospag 1
syiodeiase) SallsasRD)  S1DD  S1DY
(%) reroL o 1esss 1 Jo Aynuenb pueadA L $8p00 OT-A0 | asess|iq  dued

Adessy) Juean(pe ue se Jo suoje usjjod auld yym payessy Bulaq sasessip Juanbaiy 1sow o1 dol syl

‘€ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

World J Tradit Chin Med. Author manuscript; available in PMC 2021 July 28.



	Abstract
	Introduction
	Methods
	Sources and search strategies
	Inclusion criteria
	Data extraction
	Data analysis

	Results
	General description of included studies
	Year of publication
	Key authors and author group
	Pharmacological studies
	Clinical studies
	Usage and preparations of pine pollen in clinical studies

	Discussion
	Main findings
	Significance of this study
	Strengths and limitations

	Conclusion
	References
	Figure 1:
	Figure 2:
	Table 1:
	Table 2:
	Table 3:

