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Stevens’ Cure (Umckaloabo) emerged as a patent medicine claiming to treat tuberculosis in the United Kingdom at the beginning of the 20th century. However, due to its identity being shrouded in secrecy, it was never truly accepted by the medical community. It was “rediscovered” in the 1970s and subsequently developed into a very popular and successful phytopharmaceutical for the treatment of upper respiratory tract infections. Whether Stevens’ Cure contained the same ingredient(s) as the modern Umckaloabo has not yet been demonstrated. We attempted to elucidate for the first time the identity of the original ingredient by comparative analysis of historical product samples. Three historical samples of Stevens’ Cure were compared with Pelargonium sidoides DC. and P. reniforme Curt. root per UPLC-MS analysis. We confirm that the ingredient–P. sidoides DC.—is indeed the same as used in modern phytotherapy. We also attribute the first ethnopharmacological record of P. sidoides DC. being used for the treatment of tuberculosis to C. H. Stevens, the “creator” of Umckaloabo.
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1 INTRODUCTION
Stevens’ Cure, today better known as Umckaloabo, was introduced to the United Kingdom as a patent medicine at the end of the 19th century. Similar to other early introductions of southern African medicinal herbs, such as devil’s claw (Harpagophytum spp.), rooibos [Aspalathus linearis (Burm.f.) R.Dahlgren], honeybush (Cyclopia spp.), buchu (Agathosma spp.), Cape aloe (Aloe ferox Mill.) and uzara [Xysmalobium undulatum (L.) W.T. Aiton] (Stander et al., 2019; Brendler, 2021; Brendler and Abdel-Tawab, 2022; Brendler and Cock, 2022; Brendler et al., 2023), its arrival in Europe was driven by entrepreneurship and, as opposed to later (and less successful) attempts, such as hoodia [Hoodia gordonii (Masson) Sweet ex Decne] and sceletium (Mesembryanthemum tortuosum L.) (Brendler, 2020; Brendler et al., 2021), uninhibited by regulations. Suffering from tuberculosis, Charles H. Stevens was sent by his doctor for convalescence to South Africa, where he was miraculously cured by a local Sotho healer. He brought the cure, an unidentified botanical, back to England and began to market it to fellow sufferers as a patent medicine branded as Umckaloabo. Aggressive advertising (by mail, in dailies, through anonymously published books and paraphernalia such as bookmarks) made his business flourish. Stevens was open to the medical establishment, promoting his remedy on multiple occasions, however, his secrecy and claims of a cure for tuberculosis did not pair well with the scrutiny of science and he was largely ignored or labelled a quack (British Medical Association, 1909a; British Medical Association, 1909b; American Medical Association, 1910; American Medical Association, 1930). It is Stevens’ contentious nature that we owe the opportunity to–belatedly–uncover his secret. He pressed multiple litigations against the medical establishment (British Medical Association, 1912) but lost due to his unwillingness to disclose the identity of his ingredient, among other reasons. However, every one of those court cases led to attempts to elucidate the composition of his remedy: samples were procured, government officials tasked, and renowned botanical institutes involved (Misc, 1936ff.). Even though none of these attempts were successful, they left a paper trail and the samples ended up in official collections. We were able to locate four samples in the Economic Botany Collection of the Royal Botanical Gardens, Kew, three of which could be authenticated as Stevens’ Cure beyond a reasonable doubt (see Section 2.1). These were analyzed and results are presented below. Stevens’ success also caught international attention, and the Swiss French physician Adrien Sechehaye started to treat his patients with Umckaloabo and reported his successes to the European medical societies (Sechehaye, 1923; Sechehaye, 1934). Soon, interest was raised also in Germany (Bojanowski, 1937). That may be the reason for why after Stevens’ death the “brand” and its secret ended up there. In parallel, however, antibiotics became available for the treatment of tuberculosis, and Umckaloabo fell to the wayside until it was revived by the quest of German scientist Sabine Bladt in the early 1970s (Bladt, 1974). Bladt, curiously, was unaware of the historic samples, or at least nothing in her published work hints at her knowing of their existence. Her ethnobotanical and biochemical approach led to the identification of Pelargonium reniforme as the source plant of Umckaloabo (Bladt, 1977). In retrospect, it must be assumed that her collected plant material was not correctly identified (pers. comm. K. P. Latté, July 2020), since she reported the presence of umckalin, which was subsequently found to be the marker compound for P. sidoides (Kayser, 1997), while absent in P. reniforme (Latté, 1999). In fact, Kolodziej and co-workers (Kolodziej, 2000; Kolodziej et al., 2002; Kolodziej, 2007) have identified several compounds including coumarin and coumarin sulfates (umckalin and umckalin sulfate) in P. sidoides that were not detected in P. reniforme. The presence of umckalin as a unique chemical marker for P. sidoides was also confirmed by Viljoen and colleagues (Viljoen et al., 2015).
The transformation of Umckaloabo from a patent medicine into a modern phytopharmaceutical has been reviewed by us previously (Brendler and van Wyk, 2008; Brendler, 2009). Since then, more than 100 publications have been added to the already impressive body of data on biochemistry, pharmacology, clinical efficacy, and safety of Umckaloabo. The contemporary brand owner (Schwabe Group, Karlsruhe, Germany) has promoted the investigation of Umckaloabo (EPs® 76301) resulting in more than 30 clinical trials over the last 25 years (total study population >10,000) for the treatment of acute respiratory tract infections. A Cochrane review of eight studies (Timmer et al., 2013) found some evidence for efficacy but deemed the overall quality low. More recent reviews (Matthys et al., 2016; Careddu and Pettenazzo, 2018; Seifert et al., 2019) included a larger body of data in their reviews and meta-analyses, and attested efficacy in children, adolescents and adult patients with acute bronchitis, rhinosinusitis or tonsillopharyngitis. An investigation of EPs® 7630 effect on respiratory viruses (Michaelis et al., 2011) and its excellent safety profile (Kamin et al., 2018; Schapowal et al., 2019) led to it being discussed as having potential to affect the human immune response in the context of COVID-19 (Brendler et al., 2020), which has since been confirmed in vitro and in vivo (Papies et al., 2021; Emanuel et al., 2023).
2 MATERIALS AND METHODS
2.1 Samples and sampling
Commercial samples of dried Pelargonium sidoides and P. reniforme roots were supplied by Ulrich Feiter of Parceval (Pty) Ltd., Wellington, South Africa. The batch numbers were 20090, 20091, and 20092 for P. sidoides, and 2023, 20094, and 20095 for P. reniforme. The three historic samples, EBC 45821, EBC 45819 and EBC 77377 were procured from the Economic Botany Collection of the Royal Botanic Gardens, Kew, United Kingdom. The authenticity of those samples could be confirmed with the help of catalogue notes and by relating them to a file labelled “Umckaloaba” [sic!] of various correspondence regarding the British Medical Association’s attempts to identify the active ingredient in Stevens’ Cure (Misc, 1936ff.) (EBS 45821 and EBS 77377), whereas EBS 45819 was contained in an envelope addressed to the Royal Botanic Gardens from Pharmacie Hahn, Geneva, 1922. Adrien Sechehaye mentioned this pharmacy as his supplier for Umckaloabo (Helmstädter, 1996).
2.2 Extraction
Approximately 0.2 g of dry plant material was extracted with 50% methanol in water containing 1% formic acid (2 mL) in a 15 mL polypropylene centrifuge tube by soaking it overnight, followed by extraction in an ultrasonic bath (0.5 Hz, Integral systems, RSA) for 60 min at room temperature. The extracts were centrifuged (Hermle Z160m, 3,000 × g for 5 min) to remove any particulates and transferred into vials. An additional analysis was performed on the hydrolyzed samples.
2.3 Standards
Standards of umckalin, gallic acid and citric acid were obtained from Sigma-Aldrich. Standard solutions of umckalin were prepared quantitatively ranging from 1 to 100 μg/mL in concentration in methanol.
2.4 LC-MS analysis
A Waters Synapt G2 Quadrupole time-of-flight (QTOF) mass spectrometer (MS) connected to a Waters Acquity ultra performance liquid chromatograph (UPLC) (Waters, Milford, MA, United States) was used for high resolution UPLC-MS analysis. In short electrospray ionization in the negative mode was used, a Waters HSS T3, 2.1 mm × 100 mm, 1.7 μm column and mobile phase gradient of 0.1% formic acid (Solvent A) and acetonitrile containing 0.1% formic acid as solvent B (Stander et al., 2017). The flow rate was 0.25 mL/min, the gradient started with a 1-min hold at 100% (A) followed by a linear gradient to 28% solvent (B) in 22 min and another linear gradient over 50 s to 40%, a wash step at 100% (B) for a minute and re-equilibration to initial conditions over 4 min to give a total run time of 29 min. The column was at 60°C. Data was acquired in MSE mode where both low energy data and high energy fragmentation data are acquired.
3 RESULTS
Direct evidence of the botanical identity of the three historical samples of Stevens’ Cure is revealed here for the first time (Figure 1).
[image: Figure 1]FIGURE 1 | Phenolic compounds in extracts from authentic root samples of Pelargonium reniforme, P. sidoides and three historical samples of Stevens’ Cure (EBC 45819, EBC 77377, EBC 45820). Umckalin (Rt ∼22.8 min) is a known marker compound for P. sidoides. Umckalin sulfate (Rt ∼18.3 min) occurs at high levels in P. sidoides and the Kew samples but not in P. reniforme. Epigallocatechin (Rt 11.4 min) and gallocatechin (Rt 8.9 min) are major compounds in P. reniforme and only minor compounds in P. sidoides and the Kew samples. The turgorins (m/z 328 and 358, 6.7 and 8.09 min) are present in the historical samples and P. sidoides and not in P. reniforme.
Umckalin (m/z 221.0454, 22.8 min) is a known chemical marker for P. sidoides (Viljoen et al., 2015) and occurred as a major phenolic compound in all three of the Kew samples (363–738 mg/kg in the latter–see Figure 1; Supplementary Material).
Umckalin sulfate (6-hydroxy-5,7-dimethylcoumarin-8-sulfate, m/z 301.0009, 17.45 min), is a major compound in P. sidoides (Kolodziej, 2000; Kolodziej et al., 2002; Kolodziej, 2007) and in two of the three museum samples and a minor compound in the third. Epigallocatechin (m/z 305.0664, 11.1 min) is a major compound in P. reniforme and only a minor one in P. sidoides and the three historical samples. Note, that there are more than 1 m/z 305 peaks in Figure 1—the one at 11.4 min is epigallocatechin, the one at 8.9 min (P. reniforme only) is gallocatechin and the one at 13 min an unidentified flavonoid sulfate. Sulfated flavonoids are an uncommon group of compounds but have been found in some plant families. Teles et al. (2018) recently published a review on these compounds. Persicarin (isorhamnetin-3-sulfate) is the first sulfated flavonoid reported, the sulfate is an O-sulfate, whereas with umckalin-sulfate it is a C-sulfate. O-sulfates forms a strong [HSO4−] m/z 96.96 fragment, whereas C-sulfates forms a [M-H-SO3]− as a main fragment ion. See Figure 2 for the structures and Supplementary Material for the spectra and fragmentation information of the marker compounds. An overview of compounds tentatively identified in Pelargonium extracts in this study is provided in Table 1.
[image: Figure 2]FIGURE 2 | Structure of the main markers of Pelargonium sidoides (umckalin, umckalin sulfate, gallocatechin and epi-gallocatechin) and persicarin (isorhamnetin-3-sulfate), the first isolated sulfated flavonoid (left to right).
TABLE 1 | List of compounds tentatively identified in Pelargonium extracts in this study showing, retention time, detected [M-H] ion, elemental composition and MSE fragments (with the base peaks in bold) as well as literature references to where the compounds were previously detected.
[image: Table 1]The coumarin sulfates can be distinguished from the flavonoid sulfates in the fragment ions. The coumarin sulfates have a base peak or strong fragment ion at [M-H-SO3]− where the sulfate is on the coumarin ring whereas if the sulfate is on a flavonoid glycoside on another position, a fragment ion at m/z 96.96 is detected for [HSO4]−. It is challenging to identify the sulfated flavonoid glycosides, because only the elemental composition and the one fragment (m/z 96.96) is mostly detected and the compounds are not stable enough to isolate preparatively (Schötz, K., Nöldner, 2006).
Interestingly, sulfated flavonoids have been shown to have antimicrobial affects and they are also some of the main metabolites found in human blood after administration of the aglycones (Teles et al., 2018).
The turgorins (LMF 3, m/z 328.0440, 6.77; LMF 2, m/z 344.0596, 6.8 min) are present in the historical samples and P. sidoides but not in P. reniforme (Schildknecht, 1984).
4 DISCUSSION
While the presence of a small amount of P. reniforme in the historical samples cannot be ruled out with certainty, it is safe to state that most of the plant material is from P. sidoides. The quantitative results are presented in the Supplementary Material. In early attempts to elucidate the composition of Stevens’ Cure it was speculated that it may belong to the genus Rumex (catalogue note to EBS 45819). However, no unique peaks corresponding to the presence of anthraquinones (chrysophanol and its glycosides) were detected in the samples that were not present in P. sidoides in both positive (data not shown) and negative mode.
Tuberculosis and/or respiratory ailments do not appear in the historical southern African literature prior to the 20th century (Brendler and van Wyk, 2008). The earliest record by Sanderson (ca. 1860) is from the Eastern Free State (adjoining Lesotho), where Khoi people were said to use the plant as a cure for unspecified ailments (Smith, 1966).
The earliest record from the Eastern Cape documented the species as iYeza lezikhali and iKhubalo in isiXhosa and reported it to be used for “dysentery, attended by inflammation and fever” (Smith, 1895). In Lesotho, P. sidoides was known as khoaara e nyenyane (in Sesotho) and the roots used to treat colic (Phillips, 1917). Stevens claimed that the plant was known as Umckaloabo in Basutoland (now Lesotho) and that the treatment prescribed by a Basotho healer completely cured him of his tuberculosis (Sechehaye, 1934). We now know that the given provenance of the plant, which included the Gold Coast and Liberia (Anonymous, 1931), and the botanical affinity given as Polygonaceae, were deliberate attempts at hiding the geographical origin and identity of the plant material. Nevertheless, the recorded use against tuberculosis is a valuable original ethnobotanical record for the species, that may have been completely forgotten had it not been for Stevens.
Pelargonium sidoides occurs neither in the Western Cape Province, nor in KwaZulu-Natal Province and Eswatini. The report by Watt and Breyer-Brandwijk (Watt and Breyer-Brandwijk, 1962) that the plant was used in the Cape as an “old remedy for delay in the onset of menses” was based on Kling (Kling, 1923), who merely cited the well-established history of this indication for P. grossularioides (L.) L’Herit (at the time known as P. anceps DC.). The confusion was due to the shared Malay/Afrikaans vernacular names (rabas or rabassam), first recorded by Pappe (Pappe, 1847; 1850) and later by Kling (1923) and Laidler (Laidler, 1928). Therefore, data in Watt and Breyer-Brandwijk (1962) were probably inaccurate but taken at face value by later authors (Hutchings et al., 1996). These authors added the treatment of severe diarrhea, a prolapsed rectum, severe gonorrhea, and a stomach ailment in babies known as intisila to the repertoire of the species, claimed to be used by the Zulu and Swazi.
5 CONCLUSION
The analysis of historical samples leaves no doubt that Stevens’ Cure was prepared from Pelargonium sidoides, a Sotho medicine traditionally used in Lesotho against colic and, according to Stevens (Sechehaye, 1934), also against tuberculosis. Recorded uses in South Africa do not include respiratory ailments until the late 20th century. Although Stevens’ claim of a cure for tuberculosis was never validated beyond pre-clinical investigations (Seidel and Taylor, 2004; Kim et al., 2009; Qasaymeh et al., 2019), the use of his remedy is vindicated, not only by its botanical identity but also by several clinical studies showing support for the treatment of respiratory infections.
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273 | 1910196  CH,0, 111.0086, 87.0093, 85.0305, 67.0197 Citric acid Standard
654 | 169.0132 | C;H:O5 125.0253 Gallic acid Standard
677 | 328044 | CyoHyNsOGP | 134.0464 K-LMF 3 Schildknecht (1984)
684 | 344.0396 | CyoHyNsOP | 150.0427, 1330148, 78.9575 K-LMF 2 Schildknecht (1984)
7.33 | 3311025 | C,H,05 139.0399, 169.0504 Koaburaside Chung et al. (1997)
769 | 3803 | CLHLNOP | 1640568, 1330144, 789575 Methoxy LMF 2 New
784 | 4110127 | Ci3His0i8 | 241.0038, 169.0153, 1250251, 969602 PLMF 1 Schildknecht (1984)
793 | 609.1234 | CyoHxOu | 4410830, 423.0706, 305.0659, 272.9700, 193.0133, 177.0190, | (epi) Gallocatechin Dimer Callemien and Collin
125.0234 (2008)

836 | 609.1243 | CyHyOyy | 4410830, 423.0690, 409.0430, 305.0659, 272.9694, 193.0133, | (epi) Gallocatechin Dimer  Callemven and Collin
177.0190, 125.0244 (2008)

877 | 305065 | CysHys0; 2210451, 219.0695, 167.0366, 139.0405, 137.0251, 125.0242, | Gallocatechin Kolodziej (2000)
1110467, 109.0299

924 | 2170173 | CHsOs8 969583, 193.0120 Unknown flavonoid sulfate New

964 | 9131762 | CyHyOp | 6091199, 441.0815, 423.0703, 305.0645, 177.0192, 125.0241 | (epi) Gallocatechin Trimer Callemien and Collin

(2008)

103 | 3650172 C,H;0,8 | 347.0041, 210.9911, 153.0182, 122.9763, 109.0287, 969592 | Phenolic glycoside sulfate Pereira et al. (2015)
1065 | 272.9704 | CoHsOgS 193.0143, 175.0061, 149.0240, 1210299, 930346, 77.0383 | Dihydroxy coumarin sulfate Godecke et al. (2005)
1106 | 272.9798 | CoHsOs$ 193.0137, 1770175 Dihydroxy coumarin sulfate Godecke et al. (2005)

114 | 305.0664 | C,sH,;;0, 219.0676, 179.0377, 167.0336, 151.0371, 139.0394, 137.0238, = Epigallocatechin Kolodziej (2000)

125.0241, 109.0293
1199 | 4851284 | CyHyOp | 303.0444, 177.0183, 1250233 Gallocatechin O-hexoside New
1277 | 1910337 | CyoH;0, 125.0222 Scopoletin Kayser and Kolodziej
(1995)
1243 | 2869853 | CigH,O8 207.0294, 192.0061, 164.0107, 108.0211 Hydroxy methoxy coumarin sulfate New

138 | 3050686 | CioH,O,S | 225.1135, 165.0938, 147.0842, 96.9598, 59.0126 Unknown flavonoid sulfate New
1358 | 369.0815  CiH,0p0 | 192.0059, 207.0292, 163.0040 Unknown
14.34 | 289.0736 | Cy2H,;068 125.0246, 176104327 Epicatechin Kolodziej (2000)

146 | 449.1058 | CyHy O, | 287.0547, 269.0450, 259.0606, 125.0240 Eriodictoyl-hexoside New

147 | 307085 | CoHpO,8 | 2271297, 167.1039, 123.0820, 96,959, 59.0128 Unknown flavonoid sulfate New

155 | 3010004 | C,HypSO; | 221.0437, 206.0199, 190.9985, 163.0031, 1350099, 1250228 | Fraxidin sulfate Kolodziej et al. (2002)
1653 | 221045 | CyyHy05 190.9990, 163.0049, 91,0186 Fraxidin/fraxinol Kayser and Kolodziej

(1995)
1656 | 319.0798 | C6HisO; 179.0363, 164.0126, 139.0403, 125.0236, 1110448 Unknown

168 | 5812255 | CygHyOp5 | 4191681, 404.1408, 373.1212, 227.1284, 153.0561 Unknown
1715 | 5812236 | CosHyOyy | 419.1750, 373.1436, 227.1278, 153.0562 Unknown

182 | 3169959 | CiyHoOs8 237.0402, 222.0173, 206.9928, 1789978, 151.0045, 1070139, | 8-hydroxy-5,7 dimethoxycoumarin-6-  Kolodziej et al. (2002)

95.0131, 67.0180 sulfate
186 | 3010009 | C,HypSOy | 221.0457, 206.0226, 190.9987, 163.0037, 135.0087, 119.0145, | 56 dimethoxycoumarin-7-sulfate Kolodziej et al. (2002)
95.0134, 91,0190
1903 | 237.0394 | C,;H,0, 2220145, 206.9935, 178.9966, 1510046, 123.0092, 950135, | 6,8-dihydroxy-5,7-dimethoxycoumarin  Kayser and Kolodziej
67.0182 (1995)
21| 187.0965 | CoHysO4 Solvent contaminant
221 5092018 | CysHypOn | 2891097, 177.0164 Unknown compound
228 | 210454 | C,H,05 206.0216, 190.9977, 163.0034, 1350119, 1190149, 950130, | Umckalin (7-hydroxy-5,6- Kayser and Kolodziej
910182 dimethoxycoumarin) (1995)
2678 | 415.1773 | CyH0,8 96.9601, 79.9564 Unknown flavonoid sulfate New
29| 3991832 | CyHyOS | 969597, 79.9589 Unknown flavonoid sulfate New
2952 3991823 | CoHyOS | 969585 Unknown flavonoid sulfate New
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