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Abstract: Dostarlimab (JemperliTM , dostarlimab-gxly; TSR-042) is an approved, humanized, Programmed Death 

– 1 (PD-1)  inhibiting  monoclonal antibody that has proven efficient in multiple kinds of solid tumors particularly 

for Endometrial cancer. Monoclonal antibodies that plays important role in blocking the interaction between 

programmed cell death 1 (PD-1) receptor and its ligand (PD-L1) have revolutionized most of the  cancers 

immunotherapy(1). dostarlimab was  proven significant and long lasting clinical activity with an acceptable safety 

profile. (2). Rhus Verniciflua Stokes , Quercetin , Liquoritegenin , Glyasperin c , Ellagic acid , Caffeoxylquinic 

acid derivatives are Dostarlimab analogues which shows antineoplastic activity by blocking programmed cell 

death 1 receptor. The focus of the present study is to summarize the present expertise related to dostarlimab with 

its herbal analogues and discover the probabilities of mono and combination therapies. 
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I. INTRODUCTION:   
                       Apart from Cardiovascular diseases, Cancer is the second most essential cause of mortality and morbidity 

worldwide. Uncontrolled development and proliferation of modified cells is the key feature of this aggressive disease (3). Each 

year, thousands and thousands of peoples are recognized with cancer, whereas nearly 35 lakh cancer-related deaths are yearly 

recorded globally (4,5). Particularly, solely in Europe, about 3.45 million new instances of cancer had been reported in 2012, apart 

from non-melanoma pores and skin cancer, whereas about 1.75 million deaths took place (6). Endometrial cancer is also the most 

common class of uterine cancer, and is commonly referred as uterine cancer. About 50,000 women are recognized with the disease 

every year only in America (7). 

                 Now coming to the treatment of Cancers, Cancer is mostly treated by the ways like Chemotherapy, Immunotherapy, 

Hormone therapy, Hyperthermia, Photodynamic therapy, Radiation therapy, Stem cell transplant, Surgery, Etc. There are, in total, 

five types of immunotherapy, including checkpoint inhibitors, antibody-based targeted therapies, cancer vaccines, antigenic 

receptor T-cells, and finally oncolytic viruses [8–9]. Recent studies have shown that immune checkpoint blockades have beneficial 

effects with conventional cancer therapies, such as chemotherapy and radiation therapy [10]. Immune checkpoint blockades are 

recognized to activate T cell, whereas the traditional cancer treatment options promote antigen launch and presentation. Dostarlimab 

one of the recent Immune checkpoint inhibitor helps in effective prevention of the endometrial cancer. 

 

ENDOMETRIAL CANCER:  

             Endometrial cancer is a type of cancer which deals with high rates of the microsatellite instability–severe condition 

and DNA Mismatch repair–deficiency (MSI-H/dMMR)(11).It is  a 6th most occurring cancer in Women. Endometrial cancer most 

commonly develops in  post-menopausal women . The common age of women recognized with endometrial hyperplasia is 60. It is 

rarely found in female below the age of 45 (7). Endometrial cancer begins in the lining of the uterus i.e. the endometrium. 

   The precise reason of endometrial cancer is now not known. However, medical practitioner believes that avoiding the known 

risk factors when possible, the use of oral contraceptives or different types of hormonal birth control, treating obesity and controlling 

diabetes are the excellent approaches to lower the risk of developing endometrial cancer (7). Being obese has a great impact which 

increases a woman’s danger of endometrial cancer. Other danger factors which serves in development of endometrial cancer are 

age, family history, a analysis of polycystic ovary syndrome and prior use of the breast cancer treatment with drug tamoxifen. 

   Symptoms include peculiar vaginal bleeding, ache throughout intercourse, difficult or painful urination, and pain in the pelvic 

region. Endometrial cancer is particularly treatable when diagnosed early. This type of cancer is greatly common in Black ladies 

than white women, and Black women are more prone to death due to endometrial cancer (7). 
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II. DOSTARLIMAB: 

              Dostarlimab is an approved monoclonal antibody which inhibit Programmed cell death (PD-1) receptor in humans. 

Dostarlimab is sold under the Brand name Jemperli. It serves best in condition of Mismatch repair–deficiency (MSI-H/dMMR) 

.Research and Development of Dostarlimab was started in the year 2018.Commencement of Phase 1 GARNET study was started 

in 2018.Further major milestones in development of dostarlimab are shown graphically in Figure (Fig.-F.1). 

 
Fig.F-1 : Major milestones in the Research and Development of Dostarlimab. 

 

 Dostarlimab as a recent Immune checkpoint inhibitor helps in effective prevention of the endometrial cancer by acting in 

following manner. 

 

MECHANISM OF ACTION OF DOSTARLIMAB :  

                   Heavy chain of Dostarlimab participates in the interaction between PD-1 and Dostarlimab, the light chain is 

predominantly considered for steric blockage of PD-L1 binding. To acquire excessive affinity, Dostarlimab causes conformational 

modifications in the BC, C’D, and FG loops of PD-1. By occupying the concave surface on the heavy chain with the aid of several 

interactions, the residue R86 inside the C’D loop of PD-1 performs a quintessential position in Dostarlimab binding. This high-

resolution shape ought to be beneficial in developing better anti-PD-1 biologics or high-quality cancer immunotherapy aggregate 

methods [12]. (Fig.–F.2). 

 
Fig.-F.2 : Mechanism of action of Dostarlimab. 

 
 Dostarlimab has a KD value of 0.3 nM for human PD-1, with an affiliation fee of 5.7105 (M−1s−1) and a dissociation rate of 

1.7 104 (s−1), indicating quickly target association and delayed dissociation [13]. Apc and complement-dependent cytotoxicity 

(CDC), Dostarlimab was designed to avoid tumor-reactive T cell depletion. 
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III. DOSTARLIMAB ANALOGUES: 

               Throughout history, plant extracts and their isolated purified active components have found to be backbone of cancer 

chemotherapeutics (14). It is estimated that over 70% of anticancer compounds are either natural products, or herbal product-derived 

resources (15). Rhus verniciflua  Stokes , Quercetin , Liquoritegenin , Glyasperin c , Ellagic acid , Caffeoxylquinic acid derivatives 

are examples of herbal immune checkpoint inhibitors i.e. Programmed cell death 1 (PD-1) receptor blockers , in other words 

Dostarlimab analogues 

 

1). RHUS VERNICIFLUA  STOKES : 

                The bark of Rhus verniciflua Stokes (RVS) (belonging to family Anacardiaceae) has been used in treatment of cancer. 

From nearly 800 natural plant derived extracts with the help of competitive Enzyme-Linked Immunosorbent Assay (ELISA), it is 

observed that RVS inhibited both the PD-1/PD-L1 and the CTLA-4/CD80 interactions. RVS inhibited 29.9% of CTLA-4/CD80 

interaction at 5μg/mL and the EtOAc fraction has found to be the most fantastic blockading activity on CTLA-4/CD80 binding 

(10). Eriodictyol and fisetin had been the secondary metabolites found in EtOAc fraction of RVS exhibited strongest blockading 

effects. RVS have been additionally used as herbal medicine to treat a range of conditions, such as gastrointestinal inflammation, 

arthritis, hypertension, diabetes, heart stroke, and chronic fatigue disease (10). 

 

2). QUERCETIN : 

             Quercetin (3,3′,4′,5,7-pentahydroxyflavone) belongs to polyphenolic flavonoids which are  found in apples in sufficient 

amount. We can extract quercetin from red grapes, onions, raspberries, honey, cherries, citrus fruits and green leafy vegetables also, 

studies have proven that extract of grape stem  have an potential to inhibit the uncontrolled growth of colon cells(HT29), breast 

cells(MCF-7), kidney cells (Caki-1) and thyroid cells (K1) most cancers cell lines (16,17). These extracts contains flavonols, 

specifically quercetin and rutin in very high amount (17). And exerts a range of beneficial effects to health, such as antioxidant, 

anticancer, antiviral, apoptosis-inducing, protein kinase C-inhibitory, cell cycle modulatory and angiogenesis inhibitory effects. 

quercetin dihydrate was once screened and proved its potential to inhibit the PD-1/PD-L1 interaction. Treatment with quercetin 

dihydrate promoted the cytotoxic activity of T cells on MDA-MB-231 and NCI-H460 most cancers cells. Experiments conducted 

with the help of xenograft mouse model showed that the increasing rate of tumor volumes and masses in the quercetin dihydrate-

treated mice had been decreased significantly. Indeed, quercetin is a specialized compound due to its capacity to fight against 

cancer-related diseases in a multi-targeted manner (18–19).  Plenty of researches have investigated the anticancer activity of 

quercetin (20–21). 

    

3).ELLAGIC ACID FROM BLACK RASPBERRY (RUBUS COREANUS MIQUEL) EXTRACT: 
          Rubus coreanus Miquel (R. coreanus) is a species of genus Rubus belonging to eastern Asia. Its common name in Korean 

is black raspberry referred to as “bokbunja”. The unriped fruits of R. coreanus have been used as typical medicine for centuries 

[22].ellagic acid is a chief phenolic constituent found in black raspberry fruit recognized to have a potent antioxidant and anti-tumor 

potential [23].To check out impact of RCE on the interaction between PD-1 and PD-L1, competitive ELISA tests had been carried 

out [24] and also pull down assays were performed to elucidate the binding efficiency of RCE in vitro. Cellular PD-1/PD-L1 blocker 

activities have been measured with the help of T cell receptor (TCR)-induced nuclear factor of activated T cells-luciferase activity 

in co-cultured cell models along with PD-1/NFAT Jurkat and PD-L1/aAPC CHO-K1 cells. The in vivo efficacy of RCE was once 

established in humanized PD-1 mice containingMC38 colorectal tumor. RCE and ellagic acid dose-dependently inhibited the 

binding of PD-1 to PD-L1. However, oral administration of RCE showed the potent anti-tumor property similar to anti-PD-1 

antibody. The results validated that RCE interfered the binding of PD-1 and PD-L1 dose respectively at an indicated concentration 

in range from 25 to 800 μg/mL. The half maximal inhibitory concentration (IC50) value of RCE was once round to be 83.8 ± 4.7 

μg/mL. Antagonist antibody to PD-L1 (αPD-L1) were used as a superb positive control, with IC50 value with 1.69 ± 0.8 

μg/mL.Hence ellagic acid from RCE possesses powerful anti-tumor effect by means of PD-1/PD-L1 inhibitor. (24) 

     

 4). CAFFEOYLQUINIC ACID DERIVATIVES:  

                  Derivatives of Caffeoylquinic acid and itself  with a caffeoyl group connected to the − 3, − 4, and − 5 position of 

quinic acid, respectively, had been recognized as PD-1/PD-L1 inhibitors with the usage of SPR spectroscopic technique [25].Surface 

Plasmon Resonance (SPR) technology was used to assess the affinity and competitive blockade of 9 caffeoylquinic acid compounds 

(CQAs) towards PD-1/PD-L1.As a result, four small molecules which include 1-CQA, 3-CQA, 4-CQA and 5-CQA had found to 

be as inhibitor of PD-1/PD-L1 interaction (26).The KD values of caffeoylquinic acid and its derivatives on PD-1 and PD-L1 receptor 

, ranged from 0.507 × 10–5 to 1.68 × 10–5 M and from 1.71 × 10–5 to 8.13 × 10–5 M, respectively, found in SPR. In addition, a 

competitive SPR assay was once used to compare the binding affinity between quinic acid derivatives with one or two caffeoyl 

group(s) and PD-1. It was concluded that, as in contrast to dicaffeoylquinic acids, mono-caffeoylquinic acid derivatives had a 

improved stronger binding capacity with PD-1 and PD-L1. 

    

 5). APIGENIN & COSMOSIIN FROM SALVIA PLEBEIAN: 
                 Salvia plebeian R. Br. (SP) fits for human consumption the plant extensively found in many countries, such as Korea, 

India, and China and has been used as potent medicine to deal with common cold, diarrhea, and hepatitis (27, 28) SPE and its 

derivative cosmosiin efficiently inhibited the molecular interaction between PD-1 and PD-L1 receptor. (29) it inhibited tumor 

growth via upregulating availability of CD8 T-cells in the tumor through the activation of tumor-specific T-cells in a humanized 

PD-1 mouse model having hPD-L1 knock-in MC38 in cancer .To assess the selective PD-1/PD-L1 inhibitory property of SPE, test 

was conducted in which competitive PD-1/PD-L1 ELISA-binding assays were done. As a positive control, PD-L1-blocking 

antibody was once used, which acknowledges the extracellular domain of hPD-L1 blocks the binding of PD-L1 to PD-1 .SPE 50 

μg/mL gave relatable inhibitory effect compared to that of PD-L1-blocking antibody 10 μg/mL. Result suggests that SPE 

particularly blocks the PD-1/PD-L1, Test additionally validated that SPE (50 µg/mL) and SPE-EA (50 µg/mL) inhibited the PD-

1/PD-L1 interaction at rate of 41.93 and 62.89%, respectively. 
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  6). ISOLIQUIRITIGENIN:  

              Isoliquiritigenin (2′,4′,4-trihydroxychalcone, ISL), one of the most significant bioactive substance with a chalcone 

structure, is derivative of liquorice root. Liquorice is many times recognised as Glycyrrhiza, including Glycyrrhiza uralensis, 

Glycyrrhiza radix, and Glycyrrhiza glabra, which are commonly accessible in common ingredients and Chinese natural medicines 

based totally on a large range of biological functions and pharmacological effects(30). ISL stimulated intrinsic apoptosis, inhibits 

cell proliferation and induces cell cycle arrest (30). 

 

IV. CONCLUSION: 

                Preliminary findings from the GARNET trial dMMR EC cleared that dostarlimab monotherapy was proven 

significant and long lasting clinical activity with an acceptable safety profile. Considering these results, the protocol was been 

amended to continue enrolling patients with dMMR EC (11). There is a need of novel work on the activity of herbal analogues of 

dostarlimab as they can be used in combination with other drugs  

 

V. RESULT: 

              In MMR-deficient instances, Dostarlimab has tested for its promising benefits, Treatments such as Dostarlimab have 

to come extensively available, for treatment as well as access to a clinical group who will assist reveal patients like in the trial 

NCT04165772 and intervene if the tumor comes back. Rhus verniciflua stockes kill tumor cells and then promote antigen 

presentation. In addition, RVS, which can block PD-1/PD-L1 and CTLA-4/CD80 checkpoints, would stimulate the sustained 

activation of T cells. 

 

VI. ABBREVIATIONS: 

ADCC      Antibody-Dependent Cellular Cytotoxicity. 
APC        Antigen-Presenting Cells. 

ELISA     Enzyme-Linked Immunosorbent Assay. 

EC           Endometrial cancer. 

MSIh       Microsatellite Instability. 

CTLA      Cytotoxic T Lymphocyte Associted Protein4 

CDC        Complement-Dependent Cytotoxicity. 

IgG4        Immunoglobuline G4. 

CHO       Chinese Hamster Ovary. 

RVS        Rhus Verniciflua Stokes. 

CQAs      Caffeoylquinic Acid Compounds. 

SPE         Salvia Plebeian Extract. 

RCE        Rubus Coreanus Extract. 

ISL          Isoliquiritigenin. 

TCR        T Cell Receptor. 

EtOAc     Ethyl Acetate. 

    

VII. CONFICT OF INTEREST: 
 Authors declare no conflict of interest. 

 

VIII. ACKNOWLEDGEMENT: 

             Associate professor Hon. Mr. Piyush Jangam , at  Arihant College of Pharmacy  Kedgaon, Ahmednagar, is   

acknowledged by the authors with their deepest gratitude for his unconditional support and encouragement. In addition, we would 

like to express our gratitude to the Principal & other Teaching faculty of Arihant College of Pharmacy for their unwavering support. 

IX. REFERENCE: 
1) Lu, S., Bowsher, R.R., Clancy, A. et al. An Integrated Analysis of Dostarlimab Immunogenicity. AAPS J 23, 96 (2021). 

https://doi.org/10.1208/s12248-021-00624-7 

2) Lu S, Bowsher RR, Clancy A, Rosen A, Zhang M, Yang Y, Koeck K, Gao M, Potocka E, Guo W, Jen KY, Im E, Milton A. 

An Integrated Analysis of Dostarlimab Immunogenicity. AAPS J. 2021 Jul 29;23(5):96. doi: 10.1208/s12248-021-00624-7. PMID: 

34324079; PMCID: PMC8321970. 

    3) DeVita VT, Jr, Young RC, Canellos GP. Combination versus single agent chemotherapy: A review of the basis for selection 

of drug treatment of cancer. Cancer. 1975;35:98–110. doi: 10.1002/1097-0142(197501)35:1<98::AID-

CNCR2820350115>3.0.CO;2-B. 

4) Pisani P, Bray F, Parkin DM. Estimates of the world-wide prevalence of cancer for 25 sites in the adult population. Int J 

Cancer. 2002;97:72–81. doi: 10.1002/ijc.1571 

5) Siegel R, Ward E, Brawley O, Jemal A. Cancer statistics, 2011: The impact of eliminating socioeconomic and racial 

disparities on premature cancer deaths. CA Cancer J Clin. 2011;61:212–236. doi: 10.3322/caac.20121. 

6) Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, Rosso S, Coebergh JW, Comber H, Forman D, Bray F. Cancer incidence 

and mortality patterns in Europe: Estimates for 40 countries in 2012. Eur J Cancer. 2013;49:1374–1403. 

doi: 10.1016/j.ejca.2012.12.027. 

7)https://www.hopkinsmedicine.org/health/conditions-and-diseases/endometrial-cancer 

8) Waldman, A.D.; Fritz, J.M.; Lenardo, M.J. A guide to cancer immunotherapy: From T cell basic science to clinical practice. 

Nat. Rev. Immunol. 2020, 20, 651–668. [CrossRef] [PubMed] 

9) Bandaru, R.; Rout, S.R.; Kamble, O.S.; Samal, S.K.; Gorain, B.; Sahebkar, A.; Ahmed, F.J.; Kesharwani, P.; Dandela, R. 

Clinical progress of therapeutics and vaccines: Rising hope against COVID-19 treatment. Process Biochem. 2022, 118, 154–170. 

[CrossRef] 

http://www.ijrar.org/
https://doi.org/10.1208/s12248-021-00624-7
https://www.hopkinsmedicine.org/health/conditions-and-diseases/endometrial-cancer


© 2023 IJRAR January 2023, Volume 10, Issue 1                   www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138) 

IJRAR23A1254 International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 973 
 

10) Li W, Kim TI, Kim JH, Chung HS. Immune Checkpoint PD-1/PD-L1 CTLA-4/CD80 are Blocked by Rhus 

verniciflua Stokes and its Active Compounds. Molecules. 2019 Nov 9;24(22):4062. doi: 10.3390/molecules24224062. PMID: 

31717574; PMCID: PMC6891444. 

11) Oaknin A, Gilbert L, Tinker AV, et al Safety and antitumor activity of dostarlimab in patients with advanced or recurrent 

DNA mismatch repair deficient/microsatellite instability-high (dMMR/MSI-H) or proficient/stable (MMRp/MSS) endometrial 

cancer: 

12) Park U.B., Jeong T.J., Gu N., Lee H.T., Heo Y.S. Molecular Basis of PD-1 Blockade by Dostarlimab, the FDA-Approved 

Antibody for Cancer Immunotherapy. Biochem. Biophys. Res. Commun. 2022;599:31–37. doi: 10.1016/j.bbrc.2022.02.026. 

[PubMed] [CrossRef] [Google Scholar] 

13) Costa B, Vale N. Dostarlimab: A Review. Biomolecules. 2022 Jul 26;12(8):1031. doi: 10.3390/biom12081031. PMID: 

35892341; PMCID: PMC9331682. 

14) Fridlender M, Kapulnik Y, Koltai H. Plant derived substances with anti-cancer activity: From folklore to practice. Front 

Plant Sci. 2015;6:799. doi: 10.3389/fpls.2015.00799. 

15) Karikas GA. Anticancer and chemopreventing natural products: Some biochemical and therapeutic aspects. J 

BUON. 2010;15:627–638 

16) Apostolou A, Stagos D, Galitsiou E, Spyrou A, Haroutounian S, Portesis N, Trizoglou I, Hayes Wallace A, Tsatsakis AM, 

Kouretas D. Assessment of polyphenolic content, antioxidant activity, protection against ROS-induced DNA damage and anticancer 

activity of Vitis vinifera stem extracts. Food Chem Toxicol.2013;61:60–68. doi:10.1016/j.fct.2013.01. 029. 

17) Sahpazidou D, Geromichalos GD, Stagos D, Apostolou A, Haroutounian SA, Tsatsakis AM, Tzanakakis GN, Hayes AW, 

Kouretas D. Anticarcinogenic activity of polyphenolic extracts from grape stems against breast, colon, renal and thyroid cancer 

cells. Toxicol Lett. 2014;230:218–224. doi: 10.1016/j.toxlet.2014.01.042. 

18) Erlund I. Review of the flavonoids quercetin, hesperetin, and naringenin. Dietary sources, bioactivities, bioavailability, and 

epidemiology. Nutr Res. 2004;24:851–874. doi: 10.1016/j.nutres.2004. 07.005.  

19) Ramos S. Effects of dietary flavonoids on apoptotic pathways related to cancer chemoprevention. J Nutr 

Biochem. 2007;18:427–442. doi: 10.1016/j.jnutbio.2006.11.004. 

20) Ren MX, Deng XH, Ai F, Yuan GY, Song HY. Effect of quercetin on the proliferation of the human ovarian cancer cell 

line SKOV-3 in vitro. Exp Ther Med. 2015;10:579–583. 

21) Ren KW, Li YH, Wu G, Ren JZ, Lu HB, Li ZM, Han XW. Quercetin nanoparticles display antitumor activity via 

proliferation inhibition and apoptosis induction in liver cancer cells. Int J Oncol. 2017;50:1299–1311 

22) Yu G., Luo Z., Wang W., Li Y., Zhou Y., Shi Y. Rubus chingii Hu: A Review of the Phytochemistry and 

Pharmacology. Front. Pharmacol. 2019;10:799. doi: 10.3389/fphar.2019.00799. [PMC free article] [PubMed] [CrossRef] [Google 

Scholar] [Ref list] 

23) Kim M.K., Choi H.S., Cho S.G., Shin Y.C., Ko S.G. Rubus coreanus Miquel extract causes apoptosis of doxorubicin-

resistant NCI/ADR-RES ovarian cancer cells via JNK phosphorylation. Mol. Med. Rep.2016;13:4065–4072.doi:10.3892/mmr.2016 

.4996. [PubMed] [CrossRef] [Google Scholar] [Ref list] 

24) Kim JH, Kim YS, Kim TI, Li W, Mun JG, Jeon HD, Kee JY, Choi JG, Chung HS. Unripe Black Raspberry (Rubus 

coreanus Miquel) Extract and Its Constitute, Ellagic Acid Induces T Cell Activation and Antitumor Immunity by Blocking PD-

1/PD-L1 Interaction. Foods. 2020 Nov 2;9(11):1590. doi: 10.3390/foods9111590. PMID: 33147777; PMCID: PMC7693366. 

25) Han Y, Gao Y, He T, Wang D, Guo N, Zhang X, Chen S, Wang H. PD-1/PD-L1 inhibitor screening of caffeoylquinic acid 

compounds using surface plasmon resonance spectroscopy. Anal Biochem. 2018;547:52–56. doi: 10.1016/j.ab.2018.02. 003 

. [PubMed] [CrossRef] [Google Scholar] [Ref list] 

26) Han, Ya & Gao, Yaning & He, Tian & Wang, Daidong & Guo, Ning & Zhang, Xiaotian & Chen, Shizhong. (2018). PD-

1/PD-L1 inhibitor screening of caffeoylquinic acid compounds using surface plasmon resonance spectroscopy. Analytical 

Biochemistry. 547. 10.1016/j.ab.2018.02.003. 

27) Lu Y, Foo LY. Polyphenolics of Salvia–a review. Phytochemistry (2002) 59(2):117–40. 10.1016/S0031-9422(01)00415-0 

[PubMed] [CrossRef] [Google Scholar] [Ref list] 

28) Bang S, Quy Ha TK, Lee C, Li W, Oh WK, Shim SH. Antiviral activities of compounds from aerial parts of Salvia plebeia 

R. Br. J Ethnopharmacol (2016) 192:398–405.   10.1016/j.jep.2016.09.030 [PubMed] [CrossRef] [Google Scholar] [Ref list] 

29) Choi JG, Kim YS, Kim JH, Kim TI, Li W, Oh TW, Jeon CH, Kim SJ, Chung HS. Anticancer Effect of Salvia plebeia and 

Its Active Compound by Improving T-Cell Activity via Blockade of PD-1/PD-L1 Interaction in Humanized PD-1 Mouse Model. 

Front Immunol. 2020 Nov 5;11:598556. doi: 10.3389/fimmu.2020.598556. PMID: 33224152; PMCID: PMC7674495. 

      30) Wang, K.-L.; Yu, Y.-C.; Hsia, S.-M. Perspectives on the Role of Isoliquiritigenin in Cancer. Cancers 2021, 13, 115. 

https://doi.org/10.3390/cancers13010115 

 

http://www.ijrar.org/
https://pubmed.ncbi.nlm.nih.gov/35168061
https://doi.org/10.1016%2Fj.bbrc.2022.02.026
https://scholar.google.com/scholar_lookup?journal=Biochem.+Biophys.+Res.+Commun.&title=Molecular+Basis+of+PD-1+Blockade+by+Dostarlimab,+the+FDA-Approved+Antibody+for+Cancer+Immunotherapy&author=U.B.+Park&author=T.J.+Jeong&author=N.+Gu&author=H.T.+Lee&author=Y.S.+Heo&volume=599&publication_year=2022&pages=31-37&pmid=35168061&doi=10.1016/j.bbrc.2022.02.026&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/
https://pubmed.ncbi.nlm.nih.gov/31379574
https://doi.org/10.3389%2Ffphar.2019.00799
https://scholar.google.com/scholar_lookup?journal=Front.+Pharmacol.&title=Rubus+chingii+Hu:+A+Review+of+the+Phytochemistry+and+Pharmacology&author=G.+Yu&author=Z.+Luo&author=W.+Wang&author=Y.+Li&author=Y.+Zhou&volume=10&publication_year=2019&pages=799&pmid=31379574&doi=10.3389/fphar.2019.00799&
https://scholar.google.com/scholar_lookup?journal=Front.+Pharmacol.&title=Rubus+chingii+Hu:+A+Review+of+the+Phytochemistry+and+Pharmacology&author=G.+Yu&author=Z.+Luo&author=W.+Wang&author=Y.+Li&author=Y.+Zhou&volume=10&publication_year=2019&pages=799&pmid=31379574&doi=10.3389/fphar.2019.00799&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7693366/#B8-foods-09-01590
https://pubmed.ncbi.nlm.nih.gov/26986492
https://doi.org/10.3892%2Fmmr.2016.4996
https://scholar.google.com/scholar_lookup?journal=Mol.+Med.+Rep.&title=Rubus+coreanus+Miquel+extract+causes+apoptosis+of+doxorubicin-resistant+NCI/ADR-RES+ovarian+cancer+cells+via+JNK+phosphorylation&author=M.K.+Kim&author=H.S.+Choi&author=S.G.+Cho&author=Y.C.+Shin&author=S.G.+Ko&volume=13&publication_year=2016&pages=4065-4072&pmid=26986492&doi=10.3892/mmr.2016.4996&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7693366/#B12-foods-09-01590
https://pubmed.ncbi.nlm.nih.gov/29428377
https://doi.org/10.1016%2Fj.ab.2018.02.003
https://scholar.google.com/scholar_lookup?journal=Anal+Biochem&title=PD-1/PD-L1+inhibitor+screening+of+caffeoylquinic+acid+compounds+using+surface+plasmon+resonance+spectroscopy&author=Y+Han&author=Y+Gao&author=T+He&author=D+Wang&author=N+Guo&volume=547&publication_year=2018&pages=52-56&pmid=29428377&doi=10.1016/j.ab.2018.02.003&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8077906/#CR65
https://pubmed.ncbi.nlm.nih.gov/11809447
https://doi.org/10.1016%2FS0031-9422(01)00415-0
https://scholar.google.com/scholar_lookup?journal=Phytochemistry&title=Polyphenolics+of+Salvia%E2%80%93a+review&author=Y+Lu&author=LY+Foo&volume=59&issue=2&publication_year=2002&doi=10.1016/S0031-9422(01)00415-0&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7674495/#B16
https://doi.org/10.3390/cancers13010115

