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[ Abstract] Objective To study species identification, geographical distribution poisoning symptoms
of russula subnigricans in order to provide guidelines of prevention and proper treatment. Methods Based
on the data of epidemiological investigation, clinical treatment data and suspicious poisonous mushrooms, the
collected mushroom were identified by morphological and molecular analysis, and the poisoning symptoms
and medical treatment of R. subnigricans were systematically summarized. Results From the present two
poisoning case, Epidemiological investigation showed that both patients ate some mushrooms in an
appearance of fired charcoal ( “huotanjun” called by layman) in the evening on July 26th, 2015. The
incubation period was 2-3 hours. The main poisoning symptoms were nausea, vomiting, myalgia, typical soy

urine, rapid increased in serum creatine kinase ( CK), alanine transaminase ( ALT ), aspartate
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aminotransferase ( AST), creatine kinase MB ( CK-MB) and serum creatinine (sCr) were found. Finally
patients fell in kidney failure and respiratory failure. All these symptoms met the typical manifestion of
mushroom poisoning reported caused by R. subnigricans. These two patients were treated with
hemoperfusion, continuous veno-venous hemofiltration (CVVH) , liver protecting treatment, protective renal
treatment and antioxidant therapy. One patient died after 40 days after admission. Other patient was
transferred to a better facility and experienced physicians, and the other patient was still in hospital without
any improvement up to the end of Feb. 2016 with a gloomy prospect. The mushroom eaten by the patients
was identified as russula subnigricans though morphological and molecular analysis. Conclusions Russula
subnigricans is a very toxic mushroom, widely distributed in southern China. Morphological and molecular
analysis (using ITS sequence) is suitable for species identification of R. subnigricans. The incubation period

of R. subnigricans poisioning is usually short, its target organ is mainly striated muscle, and severe patients

usually have unfavourable outcome.

[Key words] Poisonous mushrooms; Russula subnigricans; Species identification; Geographical

distribution; Medical treatment

Fund program: National Nature Science Foundation of China Youth Science Foundation (31501814)

WA RE 2155 (russula subnigricans hongo) , X
FRAEEAGRE SRl , WARZLa55F, 7EFREV R4
DR I 2 K AME AR R SRRy < JORTE T, S —
ORI, )& T HE A (fungi), HTE]
(basidiomycota ) , <P 44 (agaricomycetes) , ZI %%
H (russulales), £ %%} (russulaceae), %I 4 /&
(russula) o A3 T 3E B 56 E DM A o ER
Wi, PESEMEA, 84E 7 ~8 44T Ak
b b IR A 1

WAGFEEL L /2 L0 ek R T iy Rl 2, e
HAS 55 M i il 2 A2 b 3 31 JF 38 8+ A3t
T2 A T 22 P 3 Y R R TR T
fiiE, WEEHESSLMYWRSE, 2012 48 J
JEAE LRI 1Ll X A — R B R R £ 4 h o
fF, LR 10 APEE, 5 ASETS; F12013 4£7 7
IS, = p REH X ES R ARG W 5 R R h B
fF, EwRHIJLAREE, 2 ASETs; 2015 48 Arp
AR KR VRRREZE P RS, 6 A
7, 1 ASEL (IR e R R R AL B0 2 5 B 4
YO ) o FAT WA A TR R 3 Y 8 T o™
T, Matsuura 257 DUNREEME A R, JFE T
WAFRLLEE I TE R T8, W HBOLHE R N N-
205 R (cycloprop-2-ene carboxylic acid ), 1% B
FABT M SO R, XN RSB R R 2.5
mg/ kg PS5 o

2015 427 J1 28 H G, AEHEM AN REE B3
P R IR PR kBT ” Y B AR b A R,
BEGIEFI R 1A R — RAEHRER Kok

B o AR AT E, UL, BT
PR CLREREESR , B 4 M PR 1, 43
IR PR WA A R T IR, ARWFITLL 2015
T A BEEMEIX, BORSERSAAY],
B TE SR . B . PR OHRR S T
AT 4

1 ERETE

1.1 —fHH
ZHEAEREFEE BN R EREPEEEE, 2
N, BRI, FWh 36 ZH148 %, )
JARR. 2015457 H29 H, BEZREREERE
CRRET WML HET TR, KR A B Y BEAL B B
T e 106 2 ] T o) o IR R A N LAk
AR, I0sk, R oA 150730-06, KEARATE
45 C A XS T RIS T4,
PR T BI 2 il H O B T A 5 g o e 0B A T
RYTE
1.2 RITHRFAE
Hh [ g T 97 s o O B T A 5 g il
SFFEAFIT PR, BN R B B R b 2
HRF R REHMGORL, GG RERE ., B Mk
TGO [RIET B B g A T EE R ) B K R
B, RERIRAE . fLEGARG A 45 R S RE . BWTAARYT
TEOL,  FEA SRS BAE DS 1 R HIL 234
1.3 BYETE
13,1 JE&¥%w RS ZWIES R ML
Mo MBS FEMEEFLARGIE . Kb, TBAR



e S 2 R AR 2016 4F 6 55 25 4% 6 3] Chin ] Emerg Med, June 2016, Vol. 25, No.6 -+ 735 -

Jihh . PR R AR . A RRE (B, R
). WWRHME (Bite, KR, A, 2E9E
) ERARRRFINE, A5 B
HAROL T 22 EEARE (CREAPRIKS . W
HiE. {915, HFmMRE OB, R/h. 7
FEMECE S ) JERIR P FRIE (TS, TRIR.
KN DA 1 FLRAE OBR . Kb, B
& PERIFFIES) o
1.3.2 S Ay de ik PRI o A S A
20 DNA, X ITS Jy Wit A4 3y, 1T R5 K
BN TS % € ffi ] The Phire Plant
Direct PCR i3] & ( Finnzymes Oy, Finland) 17
DNA $2HU K% PCR =43 . ELARHAE . Ty
i VTGRSR 5 T 50 Wl () R 2 o ik 2241,
FIRPFE 5 min, 7E30 L i PCR WA R PIMA
I opl 1 b5 WAE B, 37 19 51 ik I 1TSS
(GGA AGT AAA AGT CGT AAC AAG G) Fi1 ITS4
(TCC TCC GCT TAT TGA TAT GC) "' 414 5z )i
JF: 98 CHASYES ming 98 CARPES s, 58 °C H
5s, 72 CIHEMS s, 40 PMEHJG 72 CZEfH 10 min,
4 CHR . B3 pl PCR =9 si IR T LTk, &5
WG TEBER S P HAREIF LR EE R . B HIK AR
W55 R BeR/IN 650 bp ARk A A )
TR (B B A BRA w0

B DNA £ (F£ 1) F Clustalx1. 83 347 [t
XF, SRJGHH BioEdit 7. 0. 5. 3 B4 X} X 5 1
FUBEAT R TR o R G875 e K R
293, A PAUP = 4.0b10 ¢, f K1 2
sririh, AR 25009 RS IIE N SERL
SRR, A a5 B A A& AR B K . Max-trees K 5
000, FHAWSECRHBIME, RS & RKHET
1 000 ¥ H 253 #7 o
1.4 THBLHEENMESHIEE

XA OGRS SCER I A B . A, ISR Y
SINRA LR, KA RE £ 45 78 [ 1 oA R AR R T
BN, 2tz e 1 oy i 280 A 5

2 #R

2.1 AL

2.1.1 B NI 2015 4 7 H 26 H
18: 00-19: 00,z FI45 AEMESE I A 16 M A B AR
M AL B, BB, 25000 48 2 F136 %, It
IR T BRAEF ARG . 2921 00 Zofy, 2 A

F1 AT UMHEAERGERER 0 TS FEEER
Table 1

Informations of ITS sequences used in the phylogenetic

analysis
Taxa Voucher ITS
Ingroup
Russula acrifolia HMAS267799 KF850401
R. acrifolia -- JF834363
Russula adusta 547RUS27 AY061652
R. adusta 1A21 JQ888194
Russula albonigra 104-ITS-1F KT800130
R. albonigra UC1999433 KF306043
R. albonigra UC1999434 KF306042
Russula densifolia -- AF418606
R. densifolia OSA-MY 4289 AB291767
Russula nigricans ZP7003 EF534352
R. nigricans clone 10-1A AMO087260
R. nigricans 217RUF24 AY061695
Russula subnigricans 150730-06 KU751887*
R. subnigricans OSA-MY-4267 AB291750
R. subnigricans TNS-F-237524 AB291736
R. subnigricans 7P6512 EF126735
R. subnigricans 7P6932 EF534351
R. subnigricans ZP7036 EF126734
Outgroup
Russula virescens JMPO079 EU819437
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Table 2 Blood biochemical examination results of 2 patients with russula subnigricans poisoning on the first four days

i CK (U/L) CK-MB (U/L) ALT (U/L) AST (U/L) LDH (U/L) ¢Tnl (ng/mL)  sCr (pmol/L)
A B A B A B B A B A B A B
THABH28091 32000 180L.2 2084 252 275 912 3294 2150 0.07 0.062 72.2 64.1
THMHS324 67200 34186 23529 1229 1345 3014 2379 13753 10750 0.13 49 1054 2139
THOHS 000 63891 3701 3109.3 2249 148 5099 2714 31689 15938 L13 364 2084 2217

7H31H 80600 32000/35200 3691 1704.9/508.9 2421 -/1615 4205 1462/1045 31989 20 362/-

-/2.29  250.4 252.6/276.6

E: CK: JIRRHAE, E%E 30 ~153 U/L; CK-MB: WIFRIMASR 5, IEH{EO0 ~24 U/L; ALT: WERREIEFLFEHE, EH(H 11 ~66 U/
Ly AST: [ARIREIEFHEM, 1EH{E 15 ~46 U/L; LDH: FLEABUENE, 313 ~618 U/L; cTnl: LJJUILESHEE T, IEH{HO ~0.3 ng/mL, sCr:
I WUEF, 62 ~106 wmol/L, 7 7 31 HEFH B AR /3 4 ML A6 AT A8 fEL
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Fig 1  Basidioma of russula subnigricans and is related species (A

russula subnigricans; B: R. nigricans ; C-D: R. densifolia)
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Fig 2  Phylogenetic tree inferred from maximum parsimony ( MP)

analysis based on ITS dataset. Only maximum parsimony
bootstraps ( PB) over 50% are reported on the branches.

(Sequence from poisoning case specimen was in bold)
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Fig 3 Geographical distribution of russula subnigricans in China
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